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PREFACE

Diseese Vector Ecology Profiles (DVEPs) summarize unclassified literature on medicaly
important arthropods, vertebrates and plants that may adversdly affect troops in specific
countries or regions around the world. Primary emphasis is on the epidemiology of arthropod-
borne diseases and the bionomics and control of disease vectors. DV EPs have proved to be of
sgnificant vaue to commanders, medicd planners, preventive medicine personne, and
particularly medicd entomologists. These people use the information condensed in DVEPs to
plan and implement prevention and control measures to protect deployed forces from disease,
injury, and annoyance caused by vector and pest arthropods. Because the DV EP target audience
isaso responsible for protecting troops from venomous anima's and poisonous plants, aswell as
zoonoatic diseases for which arthropod vectors are unknown, limited materid is provided on
poisonous snakes, noxious plants, and diseases like hantavirus.

In this document vector-borne diseases are presented in two groups. those with immediate
impact on military operations (incubation period < 15 days) and those with delayed impact on
military operations (incubation period > 15 days). For each disease, information is presented on
military importance, transmission cycle, vector profiles, and vector surveillance and suppression.

Additiona information on venomous vertebrates and noxious plants is available in the Armed
Forces Medica Inteligence Center’s (AFMIC) Medicd, Environmenta, Disease Intdlligence,
and Countermeasures (MEDIC) CD-ROM.

Contingency Operations Assistance: The Armed Forces Pest Management Board (AFPMB) is
gaffed with a Contingency Liaison Officer (CLO), who can help identify appropriate

Department of Defense (DoD) personnel, equipment, and supplies necessary for vector
surveillance and control during contingencies. Contact the CLO at Tel: (301) 295-7476, DSN:
295-7476, or Fax: (301) 295-7473.

Defense Pest Management Information Analysis Center (DPMIAC) Services: In addition to
providing DVEPs, DPMIAC publishes Technica Information Bulletins (T1Bs), Technicd

Information Memorandums (TIMs), and the Military Pest Management Handbook (MPMH).
DPMIAC can provide online literature searches of databases on pest management, medicd
entomology, pest identification, pesticide toxicology, and other biomedical topics. Contact
DPMIAC at Tel: (301) 295-7479, DSN: 295-7479, or Fax: (301) 295-7483. Additiond hard
copies or diskettes of this publication are also available.

Other Sources of Information: The epidemiologies of arthropod-borne diseases are constantly
changing, especidly in developing countries undergoing rapid growth, ecologica change, and/or
large migrations of refugee populations resulting from civil drife. In addition, diseases are
underreported in devel oping countries with poor public hedth infrastructures. Therefore,

DV EPs should be supplemented with the most current information on public health and
geographic medicine. Users may obtain current disease risk assessments, additiond information
on paraditic and infectious diseases, and other aspects of medicd intelligence from the Armed
Forces Medica Intelligence Center (AFMIC), Fort Detrick, Frederick, MD 21701, Tel: (301)
619-7574, DSN: 343-7574.



Disease Risk Assessment Profiles (DISRAPS) and Vector Risk Assessment Profiles

(VECTRAPS) for most countriesin the world can be obtained from the Navy Preventive

Medicine Information System (NAPMIS) by contacting the Navy Environmenta Hedlth Center
(NEHC) at Te: (757) 762-5500, after hours at (757) 621-1967, DSN: 253-5500, Fax: (757) 444-
3672. Information is dso available from the Defense Environmenta Network and Information
Exchange (DENIX). The homepage addressis: <http://denix.cecer.army.mil/denix/denix. html>.

Specimen Identification Services: Specimen identification services and taxonomic keys can be
obtained through the Walter Reed Biosystematics Unit (WRBU), Museum Support Center,
MRC-534, Smithsonian Ingtitution, Washington, DC 20560 USA; Td: (301) 238-3165; Fax:
(301) 238-3668; e-mail: <wrbu@wrbu.s.edu>; homepage: <http://wrbu.9.edu/>.

Emergency Procurement of Insect Repellents, Pesticides and Equipment: Deploying forces
often need pesticides and equipment on short notice. The Defense Logistics Agency (DLA) has
established the following Emergency Supply Operations Centers (ESOCS) to provide equipment
and supplies to deploying forces:

For insect repellents, pesticides and pesticide application equipment: Contact the
Defense Supply Center Richmond ESOC at Tel: (804) 279-4865, DSN: 695-4865. The
ESOC is staffed seven days aweek/24 hours aday. Product Manager (804) 279-3995,
DSN: 695-3995.

For personal protection equipment (bednets, headnets, etc.) and respirators: Contact
the Defense Supply Center Philadel pha ESOC Customer Assistance Branch at Td: (215)
737-3041/3042/3043, DSN: 444-3041/3042/3043.

Every effort is made to ensure the accuracy of the information contained in DVEPs.
Individuals having additional information, corrections, or suggestions, are encouraged to
provide them to the Chief, DPMIAC, Armed Forces Pest Management Board, Forest Glen
Section, Walter Reed Army Medical Center, Washington, DC 20307-5001; Tel: (301) 295-
7479, DSN: 295-7479; Fax: (301) 295-7483.
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USA (retired); Dr Harold J. Harlan, LTC USA (retired); Dr. PeterV. Perkins, COL USA (retired)
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recommendations were provided by DPMIAC's COL Phillip G. Lawyer, USA; Capt Danid J.
Mauer, USAF,; Dr. Richard G. Robbins; CDR George W. Schultz, USN; MAJ Richard Johnson,
USA; COL Harvey A. Shultz, USAR; Dr. William H. Dees, Dr. Timothy H. Dickens, CDR USN
(retired), MAJ Scott Stockwell, USA; Mr. James Pecor of the US Army Walter Reed
Biosystematics Unit; as well as the saff of the Armed Forces Medicd Intelligence Center. The
cover design and layout are the work of Mr. J. Rees Stevenson of DPMIAC.
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EXECUTIVE SUMMARY
Middle East Profile

Geography. The Middle East encompasses more than 6 million sgq km of land. 1ts topography
ismainly flat lowlands or plateaus, with severd mountain ranges in the north and in coastal

aress. Each country has its own unique geographic character, which ranges from the mountains
of Turkey, ringed by fertile coastd plains, to the extensve low, flat deserts of Saudi Arabia.

Relief varies from the highest pesk, Qollen-ye Damavand in northern Iran a 5,671 m above sea
levd, to the Dead Sea, bordered by Jordan and Isragl, which a 400 m below sealeve isthe
lowest spot on earth. Thisregion is bordered on the north by the Black and Caspian Seas and the
countries of Georgia, Armenia, Azerbaijan, and Turkmenistan; on the east by Afghanistan and
Pakistan; on the south by the Arabian Sea and Gulf of Aden; and on the west by the
Mediterranean and Red Seas and the Sinai Peninsula. It is, and has been throughout recorded
history, amagjor crossroads of transportation and trade, and it Sits atop roughly haf of theworld's
known reserves of petroleum.

Climate. The overadl dimate of the Middle East may be characterized asarid. Annua
precipitation varies from more than 640 mm for most of Turkey and Lebanon to 80 mm for most
aress of Qatar and Yemen. Most Middle Eastern countries receive an average annuad rainfal of
lessthan 230 mm. Prevailing winds are from the west or northwest, but local direction and
gpeed of winds, aswell as humidity and precipitation, are often sgnificantly influenced by

nearby bodies of water or changesin evation. Each country has its unique pattern of westher
and climate, from Mediterranean (hot, dry summers and cool, wet winters) in coastal areas of
Turkey and most of Cyprus, to the cold, dry winters (with some snow at highest devations) and
mild dry summers of most of Iran, and to the very hat, dry climate of Oman, which nonetheless
has a true monsoon season in the Dhofar area (with heavy rainsin July and August).

People and population. The people of the Middle East represent amixture of many different
cultures, races, religions, and ethnic backgrounds. Numerous wars, migrations, natura
upheavals, and routine trade activities (into, through, and within this region) by outside cultures,
governments, religious orders, armies, and individuas over severa thousand years have led to
nearly every imaginable combination of genetic and culturd mixing. In the past few decades,
petroleum resources have given individuals, countries, and the whaole region significant influence
inworld trade, finance and politics. The vast mgority of the people in the Middle Eagtern
countries are Mudim (mainly in the Shi'aor Sunni sects). The exceptions are Isradl (mainly
Jews), and Cyprus (mainly Chrigtian). Except for Turkey, Cyprus, Isragl and Iran, most
populations in the Middle East are of Arabic descent. However, each country and people hasits
own specia mix of culturd, ethnic, and religious characteristics.

Water, living and sanitary conditions. Water isavery precious resource throughout the
Middle East. In many countries, supplies of safe drinking water cannot meet demands. Overuse,
depletion of groundwater, and contamination (pollution) of natural surface water and aquifers by
human, animal, industrid and agriculturd wastes have further reduced supplies. Aswater tables
have dropped, sdt and other minerds have seeped in, making water unfit for drinking and often
unfit for irrigation. Thisis especidly true of coastal and very dry desert areas. Petroleum wastes



and spills have polluted sea and lakeshores. Desdination is providing an important new source
of fresh water but is expendve, and demand is growing faster than desdinized water can be
supplied. Air and soil pollution are Sgnificant concernsin certain places. Poor sanitation due to
inadequate water and waste trestment facilities, indiscriminate disposa of wastes, and unsafe
food handling practices throughout most of the Middle East, poses serious hedth risks and
supports large populations of rodents, flies, mosquitoes and other vectors.

DIARRHEAL DISEASE

Gadtrointesting infections are the principal disease thrests in both rura and urban areasin the
Middle East. Fecd-ord transmission from person to person is common, but most infections are
acquired from the consumption of contaminated food, water or ice. Filth flies can be important
in the mechanicd tranamission of pathogens to food, food preparation surfaces, and utensils. Fy
popul ations sometimes reach very high levelsin many areas of the Middle East. Bacteriaand
viruses causing diarrhed disease include Staphylococcus aureus, Clostridium perfringens,
Bacillus cereus, Vibrio parahaemolyticus, numerous serotypes of Salmonella, Shigella Spp.,
Campylobacter, pahogenic strains of Escherichia coli, and hepatitis A and E, anong other vird
gpecies. Bacterid pathogens account for more than 75% of cases. Onset of symptomsis usualy
acute and may result in severe gastroenteritis. Shigella infections can produce sgnificant
mortdity even in hospitalized cases. The resstance of enteric pathogens to commonly used
antibiotics can complicate treetment. Y ears of indiscriminate antibiotic use in the Middle East
have sdlected bacteria populations with extremely high rates of resistance to multiple antibiotics.

Bacillary dysentery has had a profound impact on military operations throughout history. In
1958, at the request of the Lebanese government, the United States rushed atask force to help
restore order. Soon after the troops arrived in Lebanon, gross admission rates for disease
approached 1,000 per 1,000 average strength per annum, and more than half of all the disease
was enteric. During Operation Desart Shield, when military personne were being rapidly
deployed to the Middle Eadt, the US military experienced high rates of diarrhed disease dueto
bacterial and vird enteropathogens. Strict sanitation and fly control can significantly reduce the
risk of gastrointestind infections. A 64% reduction in house fly dengity by yeast-baited fly traps
reduced dlinic visits for diarrhed disease in Isradli soldiers by 42%.

LEISHMANIASIS*

Cutaneous leishmaniasis is moderaidy or highly endemic regiondly. Asmany as 90% of the
people in some areas of Southwest Asia have scars from previous infections. Two species of
Leishmania cause kin lesonsin theregion. The less severe and rurdly distributed Leishmania
major isaparasite of desert rodents, epecidly gerbils such asthe fat sand rat, Psammomys
obesus. The mogt commonly implicated vector isthe sand fly Phlebotomus papatasi.
Leishmania tropica isusudly aparadte of man in urban environments and is transmitted by P.
sergenti. Casesof viscardizing Le. tropica were reported among US personnd stationed in
Saudi Arabiaduring the Persan Gulf War.

Visceral leishmaniasis, caused by Le. infantum and Le. donovani, isaless prevaent but more
severe systemic disease. It generdly occursin rurd foci. The most common reservoirsfor Le.
infantum are believed to be domestic dogs and wild canines, such as jackals and foxes.
Transmission occurs during the warmer months of April through October, coinciding with the
activity of vector sand flies. Phlebotomine sand flies bite from dusk to dawn but may feed



during the day if hosts enter their resting habitat. The ditribution of sand flies and the diseases
they carry isvery focd because of ther limited flight capabilities.

SCHISTOSOMIASIS

Schistosomiasis produces serious acute and chronic morbidity and has had a Sgnificant impact
on military operationsin the past. Schistosoma mansoni (urinary schigsosomiass) and S.
haematobium (intestina schisosomiads) are endemic in the Middle Eadt. Intestina
schistosomiads occurs primarily in Turkey, Syria, Saudi Arabia, Iran, Irag and Yemen. Urinary
schistosomiasis predominates in Saudi Arabia, Oman and Yemen. Incidenceis low, except for
foca areas of Yemen and Saudi Arabia. Infection rates are commonly high among migrant
foreign workers. Consequently, nonendemic countries frequently report imported cases.
Infection is acquired when free-swimming larva forms of these trematode parasites penetrate the
skin. Thelarvae develop in freshwater snails of the genus Bulinus, the intermediate host for S.
haematobium, and the genus Biomphalaria inthe case of S. mansoni. The snal intermediate
hosts prefer dow-moving shallow water associated with rivers and their tributaries, marshes,
irrigation canals, cisterns, aqueducts, and seasonally wet streambeds. Extensiveirrigation
projectsin Turkey, Syria, Jordan and other countries have expanded snail distribution and the
risk of infection. Humans are the reservoir host. Untreated individuals can remain infected for
many years. Cases often are not diagnosed until after returning from endemic areas. Military
personnel should avoid contact with potentialy contaminated water.

MALARIA®

A low to moderate risk of malaria exigtsin parts of Iran, Irag, Oman, Saudi Arabia, Syria,
Turkey, the United Arab Emirates (UAE), and Yemen. Nearly adozen species of Anopheles
mosquitoes act as primary or secondary vectors throughout the region. Limited rainfal in the
arid and semiarid Middle East rediricts the natura ditribution of maaria vectors. Irrigation
projects for agriculture have extended the ranges of malaria vectors in many countries, so disease
prevalence may increasein such areas. Insecticide resistance in many vector populations has
resulted from decades of maaria control operations. The sporozoan parasite Plasmodium vivax
predominatesin Iran, Irag, Syriaand the UAE, while P. falciparum is more frequent in Oman,
Saudi Arabia, Turkey and Yemen. Plasmodium malariae occurs & low levelsin Y emen and
Iran. Transmission may occur year-round in most areas. Because competent vectors exist in
countries congdered maaria-free, imported immigrant cases have the potentid to initiate
indigenous transmission of malaria. Infected foreign troops can be expected to spread mdaria
into maaria-free areas. Chloroquine resistance has been documented in Iran, Irag, Oman, Saudi
Arabia, UAE and Yemen. Fansdaréa resstance occursin Iran, Irag and Oman. Mefloquine
resstance is suspected in Iran. Chemoprophylaxis should be strictly enforced in military
personnd a risk of infection.

ARBOVIRUSES*

Over 100 arthropod-borne viruses produce disease in humans worldwide. Many of these have
short incubation periods and dicit dinica symptoms ranging from acute benign fevers of short
duration to acute central nervous system illness, hemorrhagic fevers, polyarthritis, and rash.
They can have a serious medica impact on military personnel. Many illnesses diagnosed as
fevers of unknown origin are the result of arbovird infections. New arboviruses are discovered
every year, and some are emerging as serious threats to human hedlth.



Sand fly fever isthe most widespread arbovirusin the Middle East and is the grestest arbovira
threst to military personnel operating in the region. Loca populations are generdly immune as a
result of childhood infection. Both the Naples and Sicilian viruses are circulaing in the Middle
Eastern region, and the risk of infection is high between April and October, when sand flies are
most active. Humans are the reservoir of this dehilitating disease, adthough gerbils are suspected
reservoirs.

Higoricaly, dengue fever has been endemic throughout the region, and the primary mosquito
vector, Aedes aegypti, currently occursin every Middle Eastern country. Femade Ae. aegyptilay
egosin atificia containersin urban arees. Aedes albopictus, another dengue vector, has been
found in Italy and may spread to the Middle East, especidly Turkey. The only recent outbresks
of dengue occurred during 1994 and 1995 in the Saudi Arabian cities of Jeddah and Medina.
Serologica studies and vird isolates from mosquitoes indicate that Sindbis and West Nile
viruses are probably enzootic at low levelsin every country of the region except Cyprus.
However, they present minimd risk to military operations. Batai and Tahyna viruses, dso
maosquito-borne, have been reported from Turkey. The tick-borne Bhanja virus has been
asociated with domestic ruminantsin Iran. The hedth risks of these viruses are not well known.

Tick-borne encephalitis virus isknown only from Turkey, whereit istranamitted by Ixodes
op. ticks in discrete foci within forest habitats. Few human cases have been reported, but the
disease can be severe. Soldiers operating in Turkish forests would have a high risk of exposure
to vector ticks.

Crimean-Congo hemorrhagic fever is the most widespread tick-borne virus. It infects
domestic animasin every country in the region except Cyprus. The diseaseis contracted by the
bite of infected Hyalomma ticks or by exposure to secretions or blood from infected animals or
humans. Troops had frequent exposure to camels, goats and other domestic animas during the
Persan Gulf War, dthough there were no cases of this disease in US military personndl.

Medica workers treating patients are at high risk of becoming infected. Clinica symptoms can
be severe, and mortality rates may reach 50%. Military personnel should avoid exposure to
sheep, goats, cattle, and other domestic animals.

LOUSE-BORNE DISEASE®

Sporadic cases of louse-borne relapsing fever have been reported from Iran and Irag, but
endemic foci may exist esewhere in the region where body louse infestations are common.
Epidemic typhus, adso transmitted by body lice, has occurred in Lebanon and, most recently, in
Td Aviv, lsad. Both diseases proliferate under crowded and unsanitary conditions resulting
from the socia upheava of war or naturd disasters.

TICK-BORNE DISEASE*

Tick-borne relapsing fever, transmitted from rodent reservoirs to humans by soft ticks, is
enzootic in many rurd areas. Vector ticks commonly infest caves, bunkers and tombs. Human
infections are most often reported from Iran, Irag, Isradl, Jordan, Syria, and Y emen.
Boutonneuse fever (also termed Isradli or Mediterranean fever), transmitted by the brown dog
tick, Rhipicephalus sanguineus, and other ixodid ticks, is distributed countrywide in Isradl,



Lebanon, and much of Turkey and Iran. Therisk of infection is highest in rurd aress. Q fever
isan acute febrile rickettsa disease contracted primarily from arborne pathogens or contact

with secretions of infected domestic animas. Serologica surveys indicate that Q fever is highly
endemic throughout the region. Three US military personnel became infected with this disease
during the Persan Gulf War. Troops should avoid contact with domestic animas. Other closely
related tick-borne rickettsiae are enzootic in northern Iran, northeastern border areas of Turkey,
and southern Israel. Lyme disease, vectored by Ixodes ticks, principdly 1. ricinus, has been
reported from Isradl and may be present in Turkey.

FLEA-BORNE DISEASE®

Murine typhus isarickettsd disease smilar to louse-borne typhus but milder. Casesin US
military personnd occurred during Operation Restore Hope in Somdia. It is enzootic throughout
the Middle East in domestic rats and mice and possibly other small mammals. Infected rat fleas
(usudly Xenopsylla cheopis) defecate infective rickettsae while sucking blood. Airborne
infections can occur. Sporadic human cases have been reported in the region. Enzootic plague
foci are known from Iran, Irag, Lebanon, Saudi Arabia, Turkey and Y emen, dthough human
casssarerare. Military personnel should not handle wild or domestic rodents, especidly if these
animas show sgnsof illness.

FILARIAL DISEASE*

Onchocerciasis, afilarid disease transmitted by black flies of the Simulium damnosum complex,
is endemic in southwestern Saudi Arabia, throughout the length of 'Y emen, and may occur in
Oman. Serious ocular complications can occur when microfilariae invade the eye. Sporadic
cases of mosquito-borne Bancroftian filariasis have been reported from Iran, Oman and Yemen
but pose little threat to military personnel.

RODENT-BORNE DISEASE

Hantaviral diseases occur in western areas of Russia, Greece, and Bosnia and Herzegovina, and
may be enzootic within Turkey. Field rodents are reservoirs for severd closdly related viruses
that can be transmitted to humans as airborne pathogens from dried rodent excretions. This
clinicadly severe, highly infectious disease could serioudy impact military operations.
Leptospirosis isenzootic in most countries of the Middle East. The spirocheteis transmitted
when skin or mucous membranes are contacted by water contaminated with urine of infected
domestic and wild animals, especidly rats. Military personnd would be a high risk of infection
by this disease. Troops should not handle rodents and should not deep or rest near rodent
burrows.

CONJUNCTIVITIS

Bacterid and vird conjunctivitis, and trachoma caused by the bacterium Chlamydia
trachomatis are widespread in the Middle East and have epidemic potentid. Transmission is
normally through contact with secretions of infected people or contaminated articles, athough
eye gnats or flies can mechanicaly tranamit pathogens. The high levels of arborne sand and
dust common in arid environments aggravate conjunctivitis.



VENOMOUS ANIMALS

There are 31 species of venomous terrestrid snakes regionaly distributed in diverse habitats. In
addition, 12 species of venomous sea snakes inhabit the waters of the Arabian Sea, Gulf of
Oman, and Persian Gulf. Military personnd should be thoroughly briefed on the risk and
prevention of snakebite, aswell asthe steps to take immediately after snakebite. The Middle
Eadt is dso inhabited by some of the world’s most venomous scorpions. However, scorpion
dings rarely require hospitdization. Troops should be warned not to tease or play with snakes
and scorpions.

* A properly worn Battle Dress Uniform (BDU) impregnated with permethrin, combined
with the use of extended duration DEET on exposed skin, has been demonstrated to
provide nearly 100% protection against most blood-sucking arthropods. This dual use of
highly effective repellents on the skin and clothing is termed the “DoD insect repellent
system.” It is the most important single method for protecting individuals against
arthropod-borne diseases. Permethrin can also be applied to bednets, tents and screens to
prevent disease transmission by insects. The proper use of repellents is discussed in TIM
36, Personal Protective Techniques against Insects and Other Arthropods of Military
Significance.



VECTOR-BORNE DISEASES IN THE MIDDLE EAST (+ = present; ? = Uncertain)

Bahrain | Cyprus | Iran Iraq | Israel | Jordan | Kuwait | Lebanon | Oman Qatar | Saudi Syria | Turkey | UAE | Yemen
Arabia

malaria + + + + + + + +
sand fly fever + + + + + + + + + + + + + + +
dengue ?
epidemic typhus ? ?
louse-borne ? + + + + ? + ? ? + + ?
relapsing fever
tick-borne + + + + N + ? ? + ? +
relapsing fever
CCHF + + + + + + + + + + + + + +
boutonneuse ? ? + + + ? ? + + ? ?
fever
tick-borne +
encephalitis
Q fever + + + + + + + + + + + + +
murine typhus ? + + + + + + + ? + + + +
plague + + + + + + +
West Nile virus + + + + + + + + + + + + + +
Sindbis virus + + + + + + + + + + + + + +
cutaneous + + + + + + + ? ? + + + ? +
leishmaniasis
visceral + + + + ? + + + + + + + + I
leishmaniasis
schistosomiasis + + + + + + + + + +
onchocerciasis ? + +
Bancroftian + + + +
filariasis
Lyme disease + +
leptospirosis + + + + + + + + ? + + + ? +
hantavirus +
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IV. Country Profiles.
A. Bahrain.

a. Geography. Bahran, dightly lessthan 3.5 times the size of Washington, DC, is
the smallest Persian Gulf country and consists of an archipelago of 35 low-lying idands,
with atotal land area of about 620 sq km. Linked by causeways, the largest and only
inhabited idands are Bahrain, Al Muharrag, Sitrah, and Nabih Sdeh. Except for anarrow
coagtd dirip running adong the north and northwest coasts, Bahrain is desert. Away from
the coast, the land rises graduadly toward a centra range of hills, which reachesits highest
elevation at Jebel Dukhan (130 m). Mogt of the smdler idands are flat and sandy.

b. Climate. Bahran'scimateishotinthe summer (May to October) and mild in the
winter (December to March). Summer temperatures occasiondly reach a high of 45°C and
alow of 19°C, with little or no rainfal. A dry, southwestern wind, known localy asthe
gaws, raises periodic dust storms. Winters are mild, with temperatures occasondly
reaching ahigh of 35°C and alow of 5°C. Rainfal isabout 76 mm annudly and is
sometimes heavy enough to produce minor loca flooding.

Manama (elevation 6 m)
Mean Daily Temperatures (°C)

MONTH J F M A M J J A S O N D

Maximum 20 21 24 29 3 36 37 338 36 3R 28 22

Minimum 14 15 17 21 26 28 29 29 27 24 21 16
Monthly Precipitation

Mean (mm) 8 18 13 8 0 0 0 0 0 0O 18 18

c. Population and Culture. Approximady haf of Bahrain's population livesin the
two large cities of Manamaand Al Muharrag. Bahrain has an overal population density
of about 970 people per sg km. The population is 80% Arab and 20% Iranian. Tota
population 600,000; 88% urbanized; literacy rate 84%.

d. Water, Living and Sanitary Conditions. Except for the wedthy, living and
sanitary conditionsin urban and rurd areas throughout Bahrain are below Western
standards. Food handling practices are poor. Sewage systems and septic tanks serve about
65% of Bahrain's urban population, but the quality of services and facilities varies.
Peripherd dumsand rurd areas have little or no sanitation services. Refuseis collected
regularly in large cities but rardly in dums and rural areas. This combination of
inadequate waste disposa and a general tendency by many people to indiscriminately
dispose of trash and wastes of al sorts attracts filth flies, rodents and other vermin. Water
digtribution systems are ofter poorly maintained, and numerous legks and spills from these
systems attract and provide breeding areas for mosquitoes, flies, rodents, and many other
vectors and pests. These conditions and practices ensure that pathogens such as



leptospires, various bacteria and intestind parasites, as well asthe vectors and
intermediate hosts of these pathogens, can survive and multiply.

B. Cyprus.

a. Geography. Cyprusisanidand inthe eastern Mediterranean Sea, 60 km south of
Turkey and 90 km west of Syria. It isabout 230 km long, east-to-west, and 98 km wide,
north-to-south, at itswidest point. It has an overdl land areaof 9,251 sg km. Two
mountain ranges cross Cyprus from east to west, with abroad dluvid plain between them.
The southern range (the Troodos Mountains) is the taller and includes Mount Olympus,
the highest point on the idand at 1,954 m above sealeve. At the western tip of the idand
lies the Akamas Peninsula, which has recently been converted to a 155 sg km nature
preserve. At least Six rivers and 12 temporary streams drain the mountains and central
plans.

The Republic of Cyprus (Capitd: Nicosia) occupies the southern 2/3 of theidand, an
areaof 5,897 sq km with a population of about 750,000.

The Turkish Republic of Northern Cyprus (TRNC) was established in 1983 after a
1974 military coup in Cyprus led to Turkish troopsinvading theidand. Recognized only
by Turkey, it occupies the northern 3,335 sq km, roughly 1/3 of theidand. The cease-fire
“Green Line” has been manned by 2,000 UN peacekeeping troops since 1974. The
population is nearly al Turkish (many thousands have been relocated from Turkey).

b. Climate. The climate is Mediterranean, with very hot, dry summers and varigble
(mild) winters. Maximum temperatures reach 44.5°C, and fal to - 5.5°C in the mountains,
Precipitation averages 381 mm annudly (range: 254 to 686 mm), faling mainly in winter,
but may peak at 1219 mm (some as snow) in the Troodos Mountains.

Nicosa (elevation 175 m)

Mean Daily Temperatures (°C)
MONTH J F M A M J J A S @) N
Maximum 15 16 19 24 29 34 37 37 33 28 22
Minimum 5 5 7 100 14 18 21 21 18 14 10
Monthly Precipitation

Mean(mm) 76 45 36 18 22 9 1 2 10 25 33

D
17
7

68

c. Population and Culture. The population of the Republic of Cyprusis about
750,000, with 53% living in cities. The literacy rate is 94%. Wages here average about
four times thosein the TRNC, and unemployment is very low (lessthan 3 %). Roughly
77% of the people are Greek (mostly Chrigtians; primarily in the Republic of Cyprus),
18% are Turkish (mostly Mudim; primarily in the TRNC), and 5% are from other ethnic
and religious backgrounds. There are about 124 persons per sq km.

d. Water, Living and Sanitary Conditions. Sanitation is good throughout the
idand. Public hedth careis very advanced. Water and sewage treatment services are
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good in mogt of theidand, with only afew rura locations having inadequate services.
Currently, there are no sgnificant disease vector or public hedth pest threats on theidand.
Rodents and insects lack suitable breeding habitats, so they poselittle if any disease threat
to humans

C. Iran.

a. Geography. Iranisdightly larger than Alaska, with atota land areaof 1,648,000
sgkm. Mogt of the country lies above 458 m, and one-sixth of it rises more than 1,981 m.
Three digtinct physiographic areas exist: (1) The principd mountain ranges include the
Zagros Mountains in the west and south, and the Elburz Mountainsin the north. Most of
these mountains are higher than 2,440 m. Some pesks are higher than 4,268 m in the
Zagros and 5,486 m in the Elburz, including Qollehrye Damavand at 5,671 m. (2) Most
of the rest of the country congists of a plateau that contains severd closed basins and two
sdt deserts, the Dasht-e Kavir and the Dasht-e Lut. Much of the plateau has interior
drainage and is characterized by many intermittent streams, intermittent salt lakes, and wet
«dtflas (3) Smdler lowland plains are located aong the Caspian Sea, Persian Gulf, and
Gulf of Oman. Iran aso controls about a dozen idands in the Perdan Gulf.

b. Climate. Iran hasacombination of arid and semi-arid climates. Temperature
extremes vary greatly from summer to winter. Summer (June to August) isintensaly hat,
except in the high mountains. Temperaturesin Tehran may reach adaily high of 46°C and
an evening low of 11°C. Inthelow coastd area surrounding Bandar Abbas, the high and
low are 44°C and 24°C. Winter (December to February) temperaturesin Tehran
sometimes reach a daily high of 21°C and an extreme evening low of —13°C. In Bandar
Abbas, the summer highs and lows are 32°C and 2°C. Only the Caspian coastal zone and
some high mountain regions receive gppreciable annud precipitation. Snow remains on
the highest summits most of the year. Winter is normdly the rainy season for the country
overdl. The Caspian coadt, the most humid area of Iran, receives the greatest annual
precipitation, varying from 800 to 2,000 mm, with the mgority faling between late
summer and mid winter. Dust and sandstorms frequently occur in desert regions, severdly
reducing vighility.

Tehran (elevation 1,220 m)
Mean Daily Temperatures (°C)
MONTH J F M A M J J A S @) N
Maximum 5 8 15 22 271 34 37 3B 31 24 16
Minimum -2 1 6 12 17 22 26 24 21 14 6

Monthly Precipitation

Mean (mm) 46 38 46 36 13 3 3 3 3 8 18 18




Bandar Abbas (devation 10 m)
Mean Daily Temperatures (°C)
MONTH J F M A M J J A S O N D
Maximum 21 23 27 31 34 37 37 36/ 36 33 29 24
Minimum 14 17 212 24 29 31 32 32 30 27 22 18

Monthly Precipitation
Mean (mm) 74 46 20 10 0 0 0 0 0 3 41 81

c. Population and Culture. Iran’srapidly expanding population (partly dueto an
influx of Kurdish refugees from Irag and Afghan refugees) has increased countrywide
demand for basic services, such aswater and sawage disposa. Reportedly, about 4 million
refugeesresdein Iran. Urban centers cannot keep pace with the demand as migration
from rura areas continues to increase. About three-fourths of Iran’s population lives on
one-fourth of the land, located primarily in the Caspian coagtd region. Tehran hasa
population of 10 million, which is51% Iranian, 29% Azeri, 8% Gilari and Mazaridarani,
3% Lur, 3% Arab, 2% Baoch, 2% Turkmen and 2% other origins. Tota population 69
million; 58% urbanized; literacy rate 72%.

d. Water, Living and Sanitary Conditions. Iran has numerous commonly
encountered sanitation problems. Sewage disposal and trestment are far below Western
dandards. Collection and trangportation of trash in most citiesis done in an unsanitary,
caredless manner. Inferior food production, preparation, storage, and distribution practices
are common throughout Iran. Waste disposd is inadequate, and contamination of public
drinking water by raw sawage is common. The water distribution sysemsin most cities
have low pressure, leaky old pipes, and are probably seldom trested well enough to kill the
multitude of pathogens and contaminants they contain. Officials have estimated that more
than 16% of the water passing through Tehran’s distribution system is wasted due to
leskage. Ample waste, garbage, and stlanding water provide excellent breeding sites for
filth flies, rodents, and mosquitoes, as well as many vector-borne human pathogens of
military sgnificance such as sdmonelag, leptospires and schistosomes.

D. Iraq.

a. Geography. Iraghasaland areaof 437,854 sq km, dightly more than twice the
Szeof ldaho. It conssts of broad desert plains, hillsand mountains. Two mgjor rivers,
the Euphrates and Tigris, flow southeast across the country into the Shait a Arab
(elevation 2.5 m above sea leve), which discharges into the Persan Gulf. Most of the
population is concentrated along these rivers. Irag can be divided into five physiographic
areas. (1) The Zagros Mountains areaiis broad, rough and stony, extending along the
borders of Iran and Turkey. Numerous peaks exceed 3,281 m. (2) The Foothillsareais
hilly and intersected by deep valeys containing mountain streams. Elevation varies from
21510 1,143 m above sealevel. (3) TheAl-Jaziraarea (Arabic Idand) isaplain with
some hills and low mountains; elevation is about 160 to 1,570 m above sea levd.



(4) The Northern and Southern Deserts are bare plains with maximum devation of about
910 minthewest. A sand dune belt separates the eastern border from the Euphrates
River. (5) TheLower Mesopotamian Plain is composed of thick layers of sediment from
the Tigris and Euphrates Rivers, and wind-blown deposits. Elevation extends from sea
leve to gpproximately 30 m above sealeve.

b. Climate. The extremdy hat, dry, nearly cloudless summer months (May -
October) produce temperatures that can reach a daily high of 50°C and an evening low of
3°C. Lower temperatures occur in the northeastern highlands. The winter months
(November to April) produce temperatures that can reach adaily high of 43°C and an
evening low of 4°C. Lower temperatures occur in the northeastern highlands. December
through February is the wettest season. Precipitation is highest in northeastern Irag, which
receives 381 to 483 mm of rain annualy and snow up to 3 monthsayear. The highest
relative humidity occurs during the wet season except in Al Basrah, which has high
humidity and low rainfal year-round because of its proximity to the Persgan Gulf. Dust
and sandstorms occur year-round and are most severe between May and October.

Baghdad (elevation 34 m)
Mean Daily Temperatures (°C)
MONTH J F M A M J J A S @) N D
Maximum 14 18 23 28 36 41 43 42 39 33 23 17
Minimum 3 6 10 15 20 23 26 24 21 16 8 6
Monthly Precipitation

Mean (mm) 23 23 23 15 10 0 0 0 0 3 20 25

c. Population and Culture. Irag'shigh population growth rate and current politica
gtuation will continue to worsen living conditions for most ssgments of the population.
Population dengties vary from 944 inhabitants per sq km in the Baghdad areato 56
inhabitants per sg km in northern Iragq’ s Dahuk area, and 4 inhabitants per sg kmin
western Irag's Al-Anbar area. The population is 79% Arab, 16% Kurd, 3% Persan, and
2% Turkish. Totd population 21.8 million; 70% urbanized; literacy rate 58%.

d. Water, Living and Sanitary Conditions. Sanitary conditions are below Western
standards throughout most of Irag and continue to deteriorate, especialy in the Basrah
area. Water treatment and distribution systems throughout most of the country are old,
poorly maintained, and lesky. Sewage, surface run-off, and even dead animds often
contaminate drinking water sources and holding tanks. Urban sewage sometimes floods
homes and streets because of inoperative eectric pumping stations, and untrested waste
water is discharged into surface water sources, including the Tigris and Euphrates Rivers.
Indiscriminate dumping occurs on the outskirts of cities. Expanding dums place
additional demands on an dready overburdened urban infrastructure. These conditions
readily attract filth flies, rodents, and scavenging pest birds. Spilled water, especidly
untreated, provides breeding sites for mosguitoes, rats, snail hosts of human parasites, and
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awide variety of human pathogens. Water with a high organic content ensures that large
populations of disease vectors and parasites will be breeding in close association with
human populations. Severd diseases of military sgnificance are endemic at such Sites.

E. Israel.

a. Geography. |srad hasaland areaof 28,000 sg km, including the occupied aress,
and is about the sze of Maryland. It can be divided into four physiographic areas. (1)
The Mediterranean coastd plain is gpproximately 185 km long and 40 km widein the
south at Gaza, its greatest breadth. (2) The Centrd Highlands include a series of
mountains and hills running from northern Isradl through the West Bank to the Negev
Desart in the south. The highest pesk, Mount Eron in Gdlileg, risesto 1,208 m. (3) The
Great Rift Valey runs dong the entire eastern border of Isragl and the West Bank. The
edges of the valey are steep, and the floor islargely flat and below sealevd. It includes
the Dead Sea, which at 400 m below sealevd isthe lowest spot on the Earth’'s surface. (4)
The Negev Desert, located in southern Isradl, consists of low sandstone hills, steppes, and
fertile plainsin the north, as well as a series of mountain ranges, with peak eevations of
1,035 m above sealeve, in the centra and southern sectors.

b. Climate. Isragl has a Mediterranean climate with long, hot, dry summers and
short, cold, rainy winters. Throughout Isradl, temperatures generaly increase from north
to south and from the coast inland. The Negev Desert experiences hot summers (April to
October), with mean daily maximum and minimum temperatures of 35°C and 13°C and
highs and lows of 42°C and 4°C. Similar temperatures occur along the coast. The Central
Highlands experience mean daily maximum and minimum summer temperatures of 30°C
and 8°C, with extremes of 36°C and 4°C. Winter (November to February) temperaturesin
the Negev Desart drop to a mean daily minimum of 6°C, with highs and lows of 34°C and
-2°C. Similar temperatures occur dong the coast. In the Central Highlands, the mean
daily minimum temperature is 3°C, with alow of - 9°C; snowfdl is common from January
through February. Seventy percent of the annud rainfal — 1,200 mm in the north, 625 mm
on the coadt, and less than 27 mm in the south — occurs from November through February.
Most of these storms are violent and often cause floods. The hot, dry winds from the
Arabian desert occur most frequently and are most severe a the beginning and end of the
hot, dry summer period.



Td Aviv (devation 49 m)
Mean Daily Temperatures (°C)

MONTH J F M A M J J A S O N D

Maximum 7 18 22 25 27 29 29 31 30 28 23 19

Minimum 8 8 9 12 14 18 22 22 20 17 12 9
Monthly Precipitation

Mean (mm) 8 18 13 8 0 0 0 0 0 0O 18 18

c. Population and Culture. |srad, with a population density of 220 persons per 5
km, islargdly literate and highly urbanized. Two-thirds of the populetion lives dong the
coadtd plain. Mogt people live in the three largest cities of Jerusdem, Td Aviv, and
Hafa The Negev regon is sparsdy populated, primarily with nomads. Among the
population are hundreds of thousands of immigrants. Isradl’ s population (including
155,000 Israeli ettlersin the West Bank, 17,000 in the Golan Heights, and 6,000 in the
Gaza Strip) is 83% Jewish and 17% other (mostly Arab). Population of Isradl 5.6 million;
90% urbanized; literacy rate 95%. The West Bank has a population of 1.6 million
(excluding Isradli sttlers) and is 83% Paestinian and other Arab, and 17% Jewish. The
Gaza Strip has a population of 1.1 million (excluding Isradli setters) and is 99.4%
Palestinian and other Arab, and 0.6% Jewish.

d. Water, Living and Sanitary Conditions. In mgor cities, sanitary conditions are
smilar to those in the West. Conditions e sewhere are typicd of developing countries,
particularly in the occupied aress where civil unrest serioudy hampers infrastructure
development. Throughout Israd, municipa infrastructure has failed to keep pace with the
rapidly growing population. Except in mgor urban aress, landfills are overflowing and
refuse digposd isindiscriminate. Refuse remains a problem despite the new Duda im
trash dump near Beersheba. Wastewater treatment plants are overloaded and poorly
maintained in the West Bank and Gaza. Untreated sewage reportedly drains from
settlements on higher ground into surrounding agriculturd fidds. Thereis Sgnificant
potentia in these Stuations for attraction and breeding of disease vectors, such asfilth
flies, rodents, mosquitoes, and other pests. Take proper preventive measures and educate
those who might be at risk before living, working, or bivouacking in or near these
Stuations.

F. Jordan.

a. Geography. Jordan hasaland areaof 88,900 sq km, about the size of Indiana, and
can be divided into three physiographic areas. (1) The Jordan Desert, occupying the
eastern four-fifths of the country, and varying in eevation from gpproximately 700 to
1,000 m, is composed of volcanic lava and basalt in the north, and sandstone and granite
outcroppings in the south. (2) To the west is a highland escarpment that varies from 600
to 900 m above sealevel, except for Jabal Ramm, Jordan’s highest point, a 1,754 m. (3)
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The Jordan Vdley areais part of the Rift Valey, and it contains the Dead Seawhich, at
gpproximately 400 m below sealeve, isthe lowest point on the Earth’s surface.

b. Climate. Jordan's climateis Mediterranean in the west and desert in the eadt.
Summers (June to September) are characterized by drought conditions and periodic dust
storms caused by the hot, dry “khamsin” and “shama” winds that can blow for severa
days at atime, raisng temperatures by severa degrees Celsus. Summer temperatures
may reach 43°C and drop as low as 8°C. Winter conditions extend from December
through March, with extreme temperatures of 32°C and -6°C. Winters bring most of the
annud precipitation, which averages 300 mm in the Jordan Vadley, 120 mm in the East
Bank, and 50 mm in the desert. Occasiona snow and frost occur in the uplands, but rarely
in the Rift Valey.

Ammean (dlevation 777 m)
Mean Daily Temperatures (°C)
MONTH J F M A M J J A S O N
Maximum 12 13 16 23 28 31 32 32 31 27 21
Minimum 4 4 6 9 14 16 18 18 17 14 10

Monthly Precipitation
Mean (mm) 69 74 31 15 5 O 0 O 0 5 33

c. Population and Culture. Jordan's Paestinian refugees make up nearly 1.2
million of the total population. Population density varies greatly, from 1.1 persons per 5
km in sparsaly populated rurd areas to more than 105 people per sg km in many cities.
The population is 98% Arab (including 49% Pdegtinian), 1% Armenian, and 1%
Circassan. Tota population 4.4 million; 68% urbanized; literacy rate 87%.

d. Water, Living and Sanitary Conditions. Sanitary and living conditions are
generdly below Western standards, except for wedlthier resdentsin larger cities. Water
treatment processes and digtribution systems are unrdliable. Countrywide, municipa
distribution leakage rates are estimated to be between 30 and 70%. Treatment of indudtrid
and domestic wastewater is inadequate throughout Jordan. While severd cities have
municipa waste diposal systems, these generaly are antiquated and fail to meet the needs
of arapidly growing urban population. Both urban and rural areas use seepage pits,
cesspoals, and pit latrines, but human waste and trash are often disposed of
indiscriminately. Throughout Jordan, refuse collection and disposal are inadequate. Food
sanitation is poor. Night soil is frequently used as fertilizer. Filth flies, mosquitoes,
rodents, and other potential disease vectors and public hedth pests are attracted to the
waste, rubbish and standing water at Stesnext to or in living areas of humans and
domestic animas. Vectors and pests that feed on blood are thus assured of both breeding
habitat and hogts. The potentid for large vector populations and disease transmission is
high in such Stuations. Severd diseases of military sgnificance could be present and
circulating among vectors and locad hogts a any given time.



G. Kuwait.

a. Geography. Including severd offshoreidands, Kuwait's land areais estimated to
be 17,820 sq km, dightly smdler than New Jersey. Theterrain is mostly flat desert,
except for afew oases and the 120 m high Ahmadi Ridge that runs north to south,
separating the centra part of the country from anarrow coastd plain. Surface disruption
by military operations during the 1991 Persan Gulf War and ensuing desert winds have
atered Kuwait' s topography by increasing sand dune sze and movement. Faylakah
Idand, 19 km off shore, isthe only inhabited Kuwaiti idand.

b. Climate. Kuwait has a subtropical desert climate with two distinct seasons.
Summer (May to October) produces a peak high temperature of 48°C and alow of 14°C,
with amean daily high temperature of 40°C and amean daily low of 33°C. Diurnd
temperatures can vary as much as 10°C. Frequent sandstorms, caused by the arid shamal
winds, blow across the Persan Gulf. Winter (November to April) produces apeak high
temperature of 39°C and alow of 1°C, with amean daily high temperature of 28°C and a
mean daily low of 9°C. Winter bringsdl of Kuwait's meager 25 to 175 mm annua
precipitation, which sometimesis heavy enough to produce minor local flooding.

Kuwait City (eevaion 5 m)
Mean Daily Temperatures (°C)

MONTH J F M A M J J A S @) N D

Maximum 16 18 22 28 34 37 39 40 36 33 25 18

Minimum 9 11 15 20 25 26 30 30 27 23 17 12
Monthly Precipitation

Mean (mm) 23 23 28 5 0 0 0 0 0 3 15 28

c. Population and Culture. Despite strong post-war immigration controls and the
deportation of many expatriates, foreign nationals condtitute gpproximately 55% of
Kuwait's population. The overal population dengity of 99 persons per sg kmis
mideading, because large areas of desert are uninhabited and many urban areas are
densdly populated. The population is 45% Kuwaiti, 35% other Arabs, 9% South Asian,
4% Iranian, and 7% others. Tota population 1.9 million; 96% urbanized; literacy rate
79%.

d. Water, Living and Sanitary Conditions. Compared to most other Middle
Eastern countries, Kuwalit’ s living and sanitary conditions are good but till below Western
sandards, especidly in food sanitation. Most middle- and upper-income resdents have
water and sanitation services connected directly to individua houses. Refusein these
aressis collected regularly. For rura populations and poorer city inhabitants, housing,
water supplies, food sanitation, and waste disposal systems remain well below Western
dandards. Leaking water distribution systems are subject to infiltration with feca or
industrid contamination. The attraction and breeding of disease vectors and pestsis not as
widespread or significant in Kuwait asin most other countriesin the region, but there are
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il numerous stes where waste digposdl, trash accumulation or water leskage have
dlowed notable loca build-up of pest or vector species. Filth flies and mosquitoes are the
most frequently encountered pestsin these settings.

H. Lebanon.

a. Geography. Lebanonhasaland areaof 10,400 sq km, about twice the size of
Dédaware, and can be divided into four physiographic areas. (1) A narrow coastd plain
(known locally as sahil) extends the length of Lebanon and varies in width from 1.5to 12
km, with its widest point in the north. (2) Bordering the plain to the east are the Lebanon
Mountains, which rise sharply to a series of crests and ridges, reaching about 3,000 m
above sealevd in severd locations. (3) The Lebanon Mountains drop sharply to the east,
forming the country’ s chief agriculturd ares, the Bekala Valey, which is about 900 m
above sealevel and 8to 16 kmwide. (4) The Anti-Lebanon Mountains have an average
elevation of 2,000 m, with a peak eevation reaching 2,800 m above sealeved, and rise
from the eastern Beka a Valey to form the boundary between Lebanon and Syria.

b. Climate. Lebanon hasaMediterranean climate, with regiona variations. The
coadtd lowlands are characterized by hot summers (June to September), with mean daily
maximum and minimum temperatures of 30°C and 20°C and highs and lows of 41°C and
13°C. TheBeka aValey has mean daily maximum and minimum summer temperatures
of 34°C and 13°C, with extremes of 42°C and 7°C. The mountainous areas remain cooler,
producing mean daily maximum and minimum summer temperatures of 23°C and 11°C,
with extremes of 29°C and 3°C at 1,900 m elevation. Winter (December to March)
temperatures aong the coast reach a mean daily maximum and minimum of 19°C and 9°C,
with extremes of 35°C and 0°C. The Bekd a Valey has mean daily maximum and
minimum winter temperatures of 14°C and 0°C, with extremes of 25°C and —7°C; frogt,
snow, and a severe north wind occur occasiondly. The mountains have mean daily
maximum and minimum winter temperatures of 13°C and —3°C, with extremes of 18°C
and —-11°C a 1,900 m. Lebanon receives nearly al its precipitation from October through
April. Annua precipitation is gpproximately 700 mm on the coast, more than 1,200 mm
in the mountains, and about 890 mm in the Beka a Vdley. Snow coversthe mountain
peaks much of the year.

Beirut (devation 19 m)
Mean Daily Temperatures (°C)
MONTH J F M A M J J A S O N D
Maximum 6 17 19 22 24 27 29 30 29 26 22 17
Minimum 9 10 11 14 17 20 23 24 22 19 15 12

Monthly Precipitation
Mean(mm) 194 107 9% 34 19 1 O 1 5 35 100 153

c. Population and Culture. The population of Lebanon islargely urban and mostly
literate. Lebanon, one of the most densely populated countries in the Middle East, has an
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overdl population density of 369 people per sgq km. Approximately half of the total
population resides in the capita city of Beirut and its suburbs. The population consgts of
95% Arabs, 4% Armenians, French and Assyrians, and 1% others. However, their
reigious persuasions are 70% Mudim and 20% Chrigtian. Tota population 3.5 million;
86% urbanized, literacy rate 86%.

d. Water, Living and Sanitary Conditions. Livingand sanitary conditionsin
Lebanon are poor. Basic sanitary facilities exist only in some urban housing. Mgor cities
have combined sewage and storm water drainage systems but lack adequate sewage
treatment facilities. Sewage commonly is discharged untreated into rivers, streams, and
the Mediterranean Sea. Lack of adequate waste disposd isadgnificant problem
throughout Lebanon. Large cities collect solid refuse, which then is dumped aong the
shore or burned in vacant lots. Refuse from indiscriminate disposad accumulates in the
Sreets, where it atracts vermin. Raw sewage and industrid wastes contaminate most
surface water sources. Water trestment and distribution services areirregular. Although
most urban areas have water treatment facilities, the integrity of Lebanon’s urban water
treastment and distribution systems has been compromised by neglect, poor maintenance,
intermittent power fluctuations, and pressure changes. Accumulations of refuse, wastes,
and garbage (sometimes in the streets longside homes) attract large numbers of filth flies
and rodents. Accumulation of water provides many breeding sites for mosquitoes. Water
and wastes can support the development and surviva of avariety of human pathogens and
parasites, which are spread by resdent vectors.

I. Oman.

a. Geography. Oman comprises 212,460 sq km of land, is approximately the size of
Kansas, and can be divided into Sx physiographic areas. (1) In the north, thetip of the
Musandum Peninsula is separated from the rest of Oman by the United Arab Emirates. It
conggsentirdy of low mountains with eevations up to about 1,700 m. (2) Thefertile
and populous a-Batinah coagtd plain runs aong northeast Oman and includes 460-m high
cliffsaround Muscat. (3) Bordering the coagtd plain isa series of mountain ranges,
including the Hgar a-Gharbi and Hgjar d- Sharqi, which are dissected by seasondly dry
streambeds (wadis). The mountains mean devation is 1,220 m, with pesks up to 3,050 m.
(4) The Centrd Region conggts of the mostly uninhabited Rub’ d Khai Desart (Empty
Quarter), containing alarge quicksand-like sdt flat and sand dunes. A barren coastline
runs along the eastern portion. (5) Thevirtudly uninhabited, barren, rocky idand of
Madrah sts offshore in the Arabian Sea. (6) The Dhofar region in the southernmost part
of the country congsts of afertile coastal zone and the Qara Mountains.

b. Climate. Oman’'sarid subtropica climate is one of the hottest in theworld. Inthe
dry Rub’ d Khai Desart, temperatures as high as 54°C have been recorded during the
summer (April to October), which is made more oppressive by hot winds and sandstorms.
The coadtd aress around Muscat and the Musandum Peninsula have amean summer daily
maximum temperature of about 39°C, which occasionally risesto 48°C. Southward dong
the coast, humidity varies from 65 to 90%, and temperatures gradually cool, with summer
extremes of 42°C and 13°C in the Dhofar Region. Temperaturesin the Dhofar Region



highlands (445 m evation) are Smilar to those at Muscat. During the winter (November
to February), temperatures are Smilar dong the Musandum Peninsula and the entire coadt,
with extremes of 40°C and 8°C. Temperature extremes in the Dhofar highlands are 38°C
and 2°C. Annud precipitation is 250 mm in the Hgar Mountains, 106 mm at Muscat, 38
mm a Madirah Idand, and 96 mm in Dhofar, which hasits own monsoon season that
peaks during July and Augudt.

Muscat (elevetion 15 m)
Mean Daily Temperatures (°C)
MONTH J F M A M J J A S @) N D
Maximum 25 25 28 3 38 339 37 FH IFH 333 29 26
Minimum 18 19 22 27 31 32 31 29 28 26 22 19

Monthly Precipitation
Mean (mm) 28 18 10 10 3 3 3 3 0 3 10 18

c. Population and Culture. Omanis are overwhelmingly rura and largdly illiterate.
One-third of the population lives on the d-Batinah coastd plain, and nearly hdf livein
amdl interior villages. Approximately 5% of the people are nomads. Prgjudice against
Westerners persists throughout the country. The population comprises Arabs, South
Asians and Baluskis (no proportions specified) and is 75% Ibadi Muslim and 25% other
Mudims and Hindus. Totd population 2.4 million; 12% urbanized; literacy rate 80%.

d. Water, Living and Sanitary Conditions. Living and sanitary conditions are
below thosein the West. Sanitation in urban and rura areas remains poor because of
water shortages, lack of facilities, and indiscriminate waste disposal practices. Piped water
in Oman frequently is contaminated during distribution because of low weter pressure,
back-sphonage, and cross-connections. Throughout the country, there are few modern
municipal sewage systems. Deep pit latrines and septic tanks are used in some rural aress,
and limited sawage disposd systems exist in Muscat. Newer dwellingsin Oman are made
of concrete; traditiona housing is congtructed of thick-walled stone, mud, or barastis
(sticks and cane from date pams). Housing shortages exist in coastal urban aress.
Inhabitants of the Musandam Peninsulalivein tiny rock hutsin the hills. Nomeadic
Bedouins livein tents or shacks constructed of plywood and corrugated tin. These living
conditions make it easy for vectors and pests of any sort to readily find food, water and
harborage, therby facilitating maintenance and transmission of several endemic diseases
that are of military importance.

J. Qatar.

a. Geography. Qatar hasaland areaof 11,000 sq km, isdightly smdler than
Connecticut, and includes a number of idandsin the Persan Gulf. The peninsula sterrain
Isflat, barren, sony, and sandy. Rising from the east, alow plateau, pitted with scores of
shalow depressions, extends to northern and centra Qatar. Extensive sdlt flats cover the
southeastern base of the peninsula.



b. Climate. Qaar ishot and humid during summer (May to October) and mild in
winter (December to March). The summer temperatures occasiondly reach an extreme
high of 48°C and an extreme low of 17°C. Winters are mild and produce temperatures that
occasiondly reach ahigh of 32°C and alow of 6°C. Humidity is oppressive dong the
coadt, and rainfal throughout the country is extremdy light. The shama, a congtant,
rather srong prevailing wind, comes from the north during dl but the late summer months.
Frequent sand and dust storms occur from March through August.

Doha (elevation 10 m)
Mean Daily Temperatures (°C)
MONTH J F M A M J J A S @) N D
Maximum 21 22 26 31 37 40 40 40 37 3#A 29 23
Minimum 14 15 18 22 27 29 30 31 29 25 21 16
Monthly Precipitation
Mean (mm) 8 18 13 8 0 0 0 0 0 0O 18 18

c. Population and Culture. Seventy-seven percent of Qatar’s population livesin the
capitd city of Doha. Expatriate workers, most of whom are from other developing
countries, make up approximately 80% of Qatar’ s population. Ethnicaly, the population
is40% Arab, 18% Indian, 18% Pakistani, 10% Iranian and 14% of other (unspecified)
descent. Total population 697,000; 91% urbanized; literacy rate 79%.

d. Water, Living and Sanitary Conditions. For wedthier urban resdents, living
conditions compare favorably to those in most Western cities. Municipd water from
desdination plantsis tregted; however, contamination likely occurs during distribution
because of poor system integrity and back-siphoning. Municipa sewage trestment
systems service about 50% of the urban population. Food handling practices are poor.
Although refuse in wedthier sections of citiesis collected on aregular bass,
indiscriminate littering and waste disposa occur. Dwelingsin rurd areas and peri- urban
aress surrounding cities essentidly lack municipd refuse collection services. The
contaminated water, leaks and spillage from the public water digtribution system, together
with indiscriminate waste disposdl, attract and support rodents, disease vectors and pests.
Even though the wedlthy seem not to be at risk, mosquitoes, filth flies, rodents, and other
pests remain athregt to poorer people and any vigting military personnd.

K. Saudi Arabia.

a. Geography. Saudi Arabiaisthe twelfth largest country in the world, dightly less
than one-fourth the size of the US, with aland area of approximatdy 2 million sq km. It
can be divided into five physographic areas. (1) The narrow coastd zone pardlding the
Red Searises sharply inland to form the rugged western highland mountains. The highest
peaks, occurring south of Mecca near the border with Y emen, are approximately 2,700 to
3,100 m above sealevel. (2) The highland mountains dope eastward to an extensive,
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rocky centra plateau, the Ngjd, which is mostly devoid of vegetation but interspersed with
fertile oases. (3) The country’ s largest desert (647,500 sg km), the Rub’ a Khdi (Empty
Quarter), covers the southern one-fourth of Saudi Arabia. (4) The northern desert (An
Nafud) isalow-lying plain made up mogtly of rock and gravel. (5) To the east dong the
Perdan Gulf liesaflat coastd trip and the Ad Dahna Desert, Saudi Arabia s ail-rich
sector.

b. Climate. A very hot, arid, desart climate predominates over most of Saudi Arabia
Inland, summer temperatures can reach 48°C, with winter temperatures faling aslow as—
2°C. Daytime temperature variations of 10°C or more are common. The mountain regions
and coadtd areas generdly have summer temperatures afew degrees lower. Throughout
Saudi Arabia, winter (November to February) nights can be bitterly cold, with
temperatures occasiondly faling below freezing; frost and snow may occur in
mountainous areas. Saudi Arabid s annud rainfdl, infrequent and erratic, varies from 100
to 200 mm in the north to less than 100 mm in the south, except in the Asir (southwestern
Saudi Arabia), where annud rainfal reaches 300 mm. Reative humidity in Riyadh isvery
low, making summers especialy dry and dusty. Jeddah and Dhahran have atropica
climate, mild in winter with hot and very humid summers. Heaviest ranfdl occursin
Jeddah during November and December. Sand and dust storms occur frequently year-
round but are most severe from March through August.

Riyadh (elevation 612 m)
Mean Daily Temperatures (°C)
MONTH J F M A M J J A S O N D
Maximum 20 23 27 33 38 41 43 42 40 34 271 22
Minimum 9 11 16 20 26 27 29 28 25 21 16 1
Monthly Precipitation
Mean (mm) 11 6 27 27 6 0 1 0 0 1 2 13

c. Population and Culture. Theindigenous population is highly urbanized and
modlly literate. Although the overdl population dendty is 6 persons per sq km, only 1% of
the land isinhabited. The provinces encompassing Mecca and Riyadh account for more
than 44% of the population. While foreigners officialy make up 35% of the population,
the actud figure likely approaches 50%. The population’s ethnic make-up is 90% Arab and
10% Afro-Asian. Nearly al Caucasians and Europeansliving in Saudi Arabiaare
expatriates from other nations, and most are fulfilling work or other obligations. Totd
population 20.8 million; 79% urbanized; literacy rate = 62%.

The annud Haj pilgrimage to Mecca attracts over a million people from over 80
different countries (mostly Africa, the Indian subcontinent, and Southesst Asia). Rilgrims
congregate together with up to amillion Saudis and resident expatriates for about aweek.
Epidemicillnessis a serious risk during thisreligious event. Outbresks of plague, cholera,
and other communicable diseases have occurred in the past. Maariahas also been



imported, and the danger of introducing new strainsof Leishmania and other vector-borne
diseasesishigh.

d. Water, Living and Sanitary Conditions. Approximately 93% of Saudi Arabid's
urban population has access to municipaly supplied water. Although chlorinated, the
water is subject to contamination because of poor system maintenance, lack of flow in
pipes, and inadequately trained personnd. Saudi Arabid s sanitary conditions are below
Western standards. About 54% of Riyadh's population, but only 30% of the surrounding
area, is connected to the public sewage system. Night soil is commonly used asfertilizer.
Indiscriminate dumping is common, and refuse digposdl is inadequate throughout most
urban areas and nonexigtent in rurd areas. Water spillage at some points, dongwith
indiscriminate dumping and waste disposd, can foster localy abundant breeding of certain
disease vectors, vermin, or pest species. Although not as sgnificant aproblem asin
severd other Middle Eastern countries, intensdly biting vector and pest populations do
occur in Saudi Arabia, and these could impact military operations.

L. Syria.

a. Geography. Syriahasaland areaof 184,000 sq km, isdightly larger than North
Dakota, and conssts of four physiographic areas. (1) A coastd zone dong the
Mediterranean Sea extends from Turkey to Lebanon for about 180 km, varying in width
from 32 km to less than 3 km in the north, and gpproximately 19 kmin the south. (2) The
mountainous zone congsts of two ranges running paradld to the coast. Jaba an
Nusayriyah islocated in the west, with an average eevation of 230 m, some pesks
reaching nearly 1,600 m above sealevel. The Anti-Lebanon Mountains, with amean
elevation of 2,000 m, are located aong the eastern boundary with Lebanon. Mt. Hermon
a 2,800 m, the highest point in Syria, isincluded in thisrange. (3) Just east of the
mountainsis a high plateau, with a mean devation of 400 m, which dopes southeastward.
The high plateau contains the fertile areas of Aleppo, Hims, Hamah, the Ghab depression,
and a 65 km rift known as the Orontes River Vdley. (4) South of the high plateauisa
barren desert known as the Hamad, which covers about one-third of the country’ s area.

b. Climate. Syria's climate varies geogrgphicaly. The hottest months (July to
August) produce temperatures that occasionaly reach 49°C in the Hamad Desert and 40°C
in the western mountains and coastal plain; extreme lows sometimes reach 8°C in the
western mountains and 12°C on the plateau. The coldest months (December to February)
produce temperatures that occasionally reach 20°C and an evening low of —7°C inthe
Hamad Desert, western mountains, and the plateau. The western coastal plain extremes
are about 5°C warmer. Occasiona snow occurs from December through May on the Jebal
an-Nusayriyah range, with frost common on the plateau from November through March.
The Hamad Desart experiences sandstorms in February through May. Overadl, annua
ranfal is heaviest in the west, with 1,200 mm per year in Sdfita, dropping to 341 mm in
the north and less than 100 mm in the southeastern desert.

Damascus (elevation 610 m)
Mean Daily Temperatures (°C)
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MONTH J F M A M J J A S O N D

Maximum 12 14 18 23 29 33 36 3H 33 27 19 13
Minimum 1 2 4 8 11 14 17 17 14 9 4 2
Monthly Precipitation

Mean (mm) 58 38 24 14 8 0 0 0 0O 10 28 52

c. Population and Culture. Mogt inhabitants live aong the western borders, where
the population density exceeds 125 persons per sq km. The cities of Damascus and
Aleppo account for more than 44% of the total population. In contrast, the barren eastern
desert has a population density of 3 persons per sg km. The population (not including
18,000 Arabs and 17,000 Isradli settlersin the Isragli occupied Golan Heights) is 89%
Arab, 6% Kurd, 2% Armenian, and 3% others. Totd population 16.7 million; 51%
urbanized; literacy rate 70%.

d. Water, Living and Sanitary Conditions. Lack of municipal sawage and weater
systems, poor food sanitation, and overcrowded living conditions are typica throughout
Syria Syrid slargest cities generaly have sawage trestment systems. However, dumping
of untreated sewage directly into freshwater sources and the seais common, and
vegetables grown in the Damascus and Aleppo areas were dill being irrigated with
sawage-contaminated river water as of 1993. Indiscriminate disposal of excreta occursin
urban and rurd areas. Solid waste is collected regularly in Damascus and Aleppo. In
other areas, olid waste is digposed of indiscriminately. Throughout Syriathereis great
potentid for attraction and build-up of vector, rodent and other pest populations.

M. Turkey.

a. Geography. Turkey hasaland areaof approximately 770,750 sgkm. Itisdightly
larger than Texas and can be divided into five physographic areas. (1) The Anadlian
Plateau isan arid, tredess plain in central Turkey with shdlow vadleys and round hills that
vary in devation from 600 m in the west to above 1,830 mintheeast. (2) The barren
Eagtern Highlands cover the eastern one-third of the country and reaches a peak eevation
of 5,150 m at Mount Ararat, Turkey’'s highest pesk. (3) The Aegean coast in the west and
southwest conssts of gently doping plateaus and broad, fertile valeys. (4) The Black Sea
areain the north comprises a narrow band of coastd plain that gives rise to the Pontic
Mountains, with a pegk devation of 3,950 m. (5) In the south, the Mediterranean coastal
areaisafertile plain that rises sharply into the Taurus Mountains, with a pesk eevation of
4,100 m. Morethan 90% of Turkey liesin earthquake zones.

b. Climate. Turkey'sclimateis characterized by extremes, with wide seasond and
regiond variations. Inwinter, the narrow coastlands of the Black, Aegean, and
Mediterranean Seas have milder temperatures and receive more rainfal than the interior.
Regiond differences are much less marked in summer. In coadd aress, the mean daily
temperature for August, the hottest month, is 28°C, and for January, the coldest month,
9°C. Mean annud rainfal varies from 650 mm on the Aegean and Mediterranean Sea
coasts to more than 2,540 mm on the Black Sea coast. The semiarid Anatolian Plateaw,
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where Ankaraiis located, has hot summers, with temperatures often above 38°C, and cold
winters, with snow cover generaly lasting 20 to 40 days. Annud rainfal on the Anatolian
Pateau varies from 250 to 430 mm. The Eastern Highlands area (Turkey’s Siberia) has
bitterly cold winters and hot summers. The mean daily minimum temperature during
January in Kars, in the extreme east, is—18°C, and the mean daily maximum during
August is 26°C. Mean annud rainfdl in the highlandsis about 530 mm.

Ankara (elevation 860 m)
Mean Daily Temperatures (°C)
MONTH J F M A M J J A S @) N D
Maximum 4 6 11 17 23 26 30 31 26 21 14 6
Minimum -4 -3 -1 4 9 12 15 15 1 7 3 -2

Monthly Precipitation
Mean (mm) 33 31 3 3 48 25 13 10 18 23 31 48

c. Population and Culture. Turkey hasargpidly urbanizing population. Although
overdl population dengity is 83 persons per sq km, most of the population is concentrated
in the lowland and coastd zones. Many inhabitants from the eastern provinces are
migrating to mgjor cities. Istanbul gains approximately 50,000 new inhabitants each year.
The population is 70% Turkish, 20% Kurdish, 2% Arab, and 8% other ethnic groups.
Totd population 64.6 million; 63% urbanized; literacy rate 81%.

d. Water, Living and Sanitary Conditions. In many placesin Turkey, raw sewage
empties directly into surface waters. The rudimentary municipa water trestment and
distribution systems are overwhelmed by the demands of arapidly increasing population.
Water quality varies because of unreliable system integrity, back-sphoning, and cross-
contamination. Living and sanitary conditions throughout Turkey, including food-
handling practices, generdly are well below those in the West. Turkey has undergone
rapid urbanization in the past 30 years, and the existing infrastructure is inadequate to meset
demands. More than 50% of Turkish homes lack piped water, and more than 20% are
without eectricity. Nationwide, dmost 25% of the population livesin dums, primarily in
large cities such as Izmir, Ankara, and Istanbul. Many rura houses have 2 levels, with
domestic animdls living on the ground level. Most generdly lack indoor plumbing. These
conditions promote the development and maintenance of significant populations of pests
and potential disease vectors. The close association of vectors, disease reservoirs and
humans is a serious public health problem and threatens military personnel coming to
Turkey.

N. United Arab Emirates (UAE).
a. Geography. The UAE hasaland area of 82,880 sg km, about the size of Maine,
and can be divided into four physiographic areas. (1) The country ismostly adesert plain

lying lessthan 15 m above sealevel. Along the desert’s western border, an immense
sabkha, or quicksand-like st flat, extends southward for 112 km. A cluster of oases,
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known asthe Liwa, form an arc dong the southern edge of the country’ s undefined border
with Saudi Arabia. (2) Shalow sess, cord reefs, sandbars and idets characterize the
UAE s Persan Gulf coast. (3) Running aong the Musandam Peninsulain the eadt, the -
Haa Mountains rise to peak devations of 2,500 m. (4) On the eastern seaboard, afertile
coadd strip known as the Batinah Coast runs between the mountains and the Gulf of
Oman.

b. Climate. The UAE sarid climate has two distinct seasons. Winter (December to
March) has a mean minimum daily temperature of 15°C with high and low temperatures of
41°C and 5°C. The scarce annud precipitation, usualy averaging less than 130 mm, fals
during winter in short, torrential downpours. Summer (June to September) brings dust
storms and mean daily high temperatures of 39°C, with an extreme high of 47°C. Coastal
humidity exceeds 85% most of the summer because of the shargi, a humid southeastern
wind.

Abu Dhabi (elevation 30 m.)

Mean Daily Temperatures (°C)
MONTH J F M A M J J A S @) N D
Maximum 23 24 27 31 36 37 40 39 37 34 29 25
Minimum 15 16 19 22 26 28 29 31 28 24 20 17
Monthly Precipitation

Mean (mm) 23 23 10 5 0 0 0 0 0 0O 10 36

c. Population and Culture. Foreign immigrants make up the mgority of the
population and supply the work force for UAE s rapidly growing economy. The
increasing urban population is amost entirely concentrated in the coastd cities of northern
UAE and in the Liwaand Buraymi oases. The emirates of Abu Dhabi and Duba done
contain dmost 70% of the country’ stota population. The population is 50% South Asan,
23% other Arabs, 19% Emirian, and 8% others. Tota population 2.3 million; 82%
urbanized; literacy rate 79%.

d. Water, Living and Sanitary Conditions. Living and sanitary conditionsin the
UAE are generdly below Western standards. In urban areas, direct hookups to municipa
sawage systems are available only to the wedlthy. Sharjah’s sewage system serves only
30% of its population. Low-income inhabitants, mostly foreign laborers or previoudy
nomedic Bedouins, inhabit overcrowded and unsanitary dums on the periphery of cities.
These areas lack municipa water supplies and sanitation services. Rurd villagers, who
engage in subsstence agriculture, live in houses congtructed of mud-brick or stonewith
flat roofs, often with livestock and other domestic animas nearby.  These conditions can
attract and support large populations of pests and disease vectors. Such situations could
rapidly and sgnificantly affect military units.

O. Yemen.



a. Geography. Sightly smdler than Texas, Yemen hasaland area of 528,000 sg km
and can be divided into five physographic areas. (1) The coastd lowlands, which vary
between 6.5 km and 64 km in width, follow Y emen's entire coadtline, paralldling the Gulf
of Aden to the south and the Red Seato thewest. (2) The highlands are a series of
mountains that rise sharply inland from the Gulf of Aden and Red Sea coadtd plains,
interspersed with jagged valeys, canyons, and low plateaus. Overall devations are
between 460 and 1,400 m above sealeve in the western hdlf, increasing in elevation in the
eagtern haf to the highest point in the Arabian Peninsula, 3,800 m above sealevel near
Sanaa. (3) Further inland, the centra plateau contains lowlands less than 1,500 m above
sealeve and dretches to the eadt, faling steeply in the north to the desert, and interrupted
by severd wadi basinsin the south. The largest wadi, Hadhramaut, fertile aong its upper
and middle sections and gpproximately 200 km inland, isan imposing valey running
paralle to the coast of the Arabian Sea. (4) North of the plateau, the northern desert isan
extenson of the Saudi Arabian Rub a-Khdi (Empty Quarter). (5) Theidands of Socotra,
Peril, and Kamaran make up the remainder of Yemen.

b. Climate. Yemen'sclimate variesover itsarea. (1) The climatein the coastd zone
is hot and humid throughout the year, with maximum daily temperatures between 35°C
and 41°C but occasionaly exceeding 54°C. This zone receivesrainfal only during the
summer monsoon season. (2) The highlands have a subtropical climate, with amean
annual temperature of 21°C, occasiondly dropping close to 0°C in winter (October to
March). Ranfdl primarily occurs from March through May and during August and
September. (3) The centrd plateau has a temperate climate with significant seasond
variaions. Winter produces daily lows frequently below 4°C, whilein summer (April to
September) the mean daily temperature is 21°C. The Hadhramaut and centra highlands
receive as much as 500 to 700 mm of rain per year, most fdling during summer, when
southwest monsoon winds bring intense rains that cause flooding. (4) The dimatein the
northern desert region produces amean daily maximum of 44°C and cold nighttime
temperatures. Sandstorms occur during summer, with rain only once every 5to 10 years.
Throughout the country, average annud rainfdl isonly 76 mm, but marked regiond
differences produce both droughts and floods.

Aden (devation 3 m)
Mean Daily Temperatures (°C)
MONTH J F M A M J J A S O N D
Maximum 27 28 29 31 33 3H 34 34 34 3R 29 28
Minimum 24 25 26 27 29 31 30 30 31 27 24 24
Monthly Precipitation
Mean (mm) 7 3 5 2 1 0 3 3 4 1 3 6
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c. Population and Culture. Yemenisare mosly rurd, with nearly two-thirds of the
inhabitants living in smal villages and settlements scattered dong the coagts and in the
Hadhramaut Vdley, the Tihamafoothills, and the centra highlands. The population
dengty is 21 persons per sq km, varying from 46 per sq kminthewest to 7 per sgkmin
the east. The population is 95% Arab, 3% Afro-Arab, and 2% others. Tota population
16.4 million; 23% urbanized; literacy rate 38%.

d. Water, Living and Sanitary Conditions. Yemen isone of the least developed
countriesin theworld. It suffers from scarce, fecaly contaminated water sources,
indiscriminate waste disposa, and poor food sanitation. 'Y emen lacks effective water
treatment and digtribution systems. Municipa water systems provide water to lessthan
40% of the total population and less than 14% of the rurd population. Poor system
maintenance, breaks in the lines, and fluctuating water pressure result in contaminated tep
water. Adeguate sanitation services, including wastewater treatmert plants, are limited.
Most urban areas are not connected to municipa sewage systems (in Sanaa, only 20% of
the population is connected to a sawer system), relying instead on septic tanks, cesspooals,
and pit larines. Rurd inhabitants indiscriminately dispose of wastes. Refuse accumulates
in the dreets, attracting vermin. Throughout Y emen thereis greet potentia for the build-
up of pest and vector populations associated with human habitations. These could pose a
sgnificant disease threet to military personndl.
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V. Militarily Important Vector-borne Diseases with Short Incubation Periods (<15
days)

A. Malaria.

Human mdariais caused by any of four protozoan species in the genus Plasmodium that
are tranamitted by the bite of an infective femae Anopheles mosguito. Clinica
symptoms of maariavary with the species. The most serious mdariainfection,
falciparum maaria, can produce life-threstening complications, including rena and
hepatic falure, cerebrd involvement, and coma. Case fadity rates among children and
nonimmune adults exceed 10% when not treated. The other human mdarias, vivax,
malariae and ovale, are not life-threstening except in the very young, the very old, or
personsin poor hedth. Ilinessis characterized by maaise, fever, shaking chills,
headache, and nausea. The periodicity of the fever, occurring daily, every other day, or
every third day, is characterigtic of the species. Nonfatd cases of maariaare extremely
debilitating. Relapses of improperly treated maaria can occur years after the initia
infection in dl but falciparum madaria Plasmodium malariae infections may perss for
aslong as 50 years, with recurrent febrile episodes. Persons who are partially immune or
have been taking prophylactic drugs may show an atypicd dlinicd picture. Treatment of
mal aria has been complicated by the spread of multiple drug-resstant strains of

P. falciparum (Table 1). Current information on foci of drug resstance is published
annuadly by the World Hedth Organization and can aso be obtained from the Mdaria
Section, Centers for Disease Control and Prevention, and the Armed Forces Medica
Intelligence Center.

Military Impact and Historical Perspective. Maariahas had an epicimpact on
civilizations and military operations. During World War 1, in the Macedonian campaign,
the French army was crippled with 96,000 cases of maaria Mdaria caused five times as
many US casudties in the South Pecific as did enemy action. In 1942, during World War
I, maariawas the magor cause of casudtiesin Generd Stilwell’sforcesin North Burma
The Middle East was a hotably maarious area during World War 1. An annud

incidence rate of 65 cases per 1,000 men for the four-year period was recorded. Thisrate
was exceeded only by the incidence of mdariain the China-Burma-India Theater. US
forces suffered atotal of 273,566 cases of madaria throughout World War 11, at a cost of
30,500 combat man-years. 1n 1952, during the Korean War, the 1¢ Marine Divison
suffered up to 40 cases per 1,000 marines. During the Vietnam War, many regiments
were rendered ineffective due to the incidence of maariaand many US military units
experienced up to 100 cases of maariaper 1,000 personnel per year. Elements of the
739 Airborne Brigade had an incidence of 400 cases of malaria per 1,000 during 1967 to
early 1968. Almost 300 military personne contracted malaria during Operation Restore
Hopein Somdia. Mdariaremains athreat to military forces due to widespread drug
resistance and disease resurgence in many areas of the world.



Table 1. Drug-Resistant Falciparum Malaria Reported in the Middle East*

Country Drug Resistance Area of Resistance
Iran Chloroquine Southeastern provinces of
Fansdara Sigan, Bauchigtan, & Hormozgan
Mefloquine Not specified
(Suspected)
Irag Chloroquine Northern province of Dahuk
Fansdara
|srael Chloroquine Only 1 case reported
Oman Chloroquine Ibri Digtrict, North Batinah,
& Dhahiri endemic areas
Fansidara Not specified
Saudi Arabia  Chloroquine Low-leve resgancein Asr
Didrict & Tihama coastal
highlands
UAE Chloroguine Low-leve resstance
Yemen Chloroquine Low-level but increasing resistance

aong the coast of the Red Sea & Sanaa

* Thisinformation is based primarily on compilations from the Armed Forces Medical Intelligence

Center’ s open-source products, current to December 1996 or 1997, depending on country. The basic
presumption isthat drug resistance has occurred from atreatment failure of drugs used in clinical cases at
labeled dosage rates, or from in vitro studies. Information presented should not be considered
comprehensive.



Disease Distribution. Endemic maaria has been eradicated from most temperate
countries, but it fill isamgor hedth problem in many tropica and subtropical aress.
Worldwide, there are an estimated 250 to 300 million cases of mdariaannualy, with 2 to
3 million desths. The WHO egtimates nearly one million children under the age of 10 die
from mdaiaevery year in Africa Globdly, P. falciparum and P. vivax causethe vast
majority of cases. Plasmodium falciparum occursin most endemic areas of the world
and isthe predominant speciesin Africa. Plasmodium vivax isaso common in most
endemic areas except Africa. Plasmodium ovale occurs mainly in Africa, and P.
malariae occurs a low levelsin many aress of theworld. In most endemic aress, the
greatest maariarisk isin rurd locatons, with little or no risk in cities. However, in
Somdia, severd maaria cases occurred in troops who were only in Mogadishu.

Despite theimage of the Arabian Peninsula as a desert, maaria has been present there for
centuries. Higtorically, anopheline mosguitoes were abundant around the wells and

oases, and virtudly 100% of native populationswere infected. Typicd "oasas mdaria’
was characterized by its redtriction to idands of cultivation in aseaof sand. Extensve
water resource and agricultural development has increased the area a risk from maaria.
Mdariaisadggnificant public hedth problem in many countries of the Middle East and a
threat to military forces operating in the region. Current endemic areas areilludtrated in

Figure1.

Iran: Mdaria occurs throughout Iran in rurd areas a devations up to 1,500 m. Thecity
of Tehran is congdered mdaria-free. Highest maariaincidence occursin the
southeastern provinces of Sistan va Bauchestan, Kerman, and Hormozgan, and south of
the Zagros Mountains dong the Perdan Gulf littoral and the Khuzestan plain.
Transmisson pesks during April and May. Transmisson occurs primarily from June
through August in northern provinces of the Caspian Sealittord, epecilly Gilan and
Mazandaran, and dong the Turkmenistan border. Plasmodium vivax predominaesin dl
but southeastern endemic areas. Cases of P. malariae have been reported.

Iraq: Mdariatransmission occurs from May through November in the northern
provinces of Dahuk, Erbil, Ninawa, Sulamaniya, and Tamim below 1,500 m, aswell as
in the southern province of Basrah. Scattered outbreaks may occur year-round in centra
and southern areas from the Tigres-Euphrates River Basin east to the Iranian border.
Nearly dl casesare vivax mdaia Maariais absent from Baghdad and itsimmediate
vicinity. The annua incidence of malariaincreased from 87 cases per 100,000
population in 1989 to 129 per 100,000 in 1994, particularly in the north. Resurgence
after the Persan Gulf War has been attributed to Kurdish resettlement in the north, lack
of vector control programs, and increased rice farming.

Oman: Mdariarisk isgreastest in coastd and foothill areas of Dhahira, South and North
Batinah, and Dakhilya. Seasond transmission is grestest from November through April.
Incidence has been declining during the 1990s. Over 95 % of cases are attributed to P.
falciparum.



FIG. 1. MALARIA-ENDEMIC AREAS OF THE MIDDLE EAST (DARK SHADING]

Black Sea 50

Caspian
-]

. Pursian
ﬂ.;.'.l:f

Arabian Sea

Guif of Aden - Socotrs



Saudi Arabia: Mdaria occurs in the southwestern part of the country in rura and urban
areas up to 2,000 m in the Tihama coastd region and the Asir highlands (Jizan, Adr, and
Al Bahah Provinces). Inthe west (Makkah and Al Madinah Provinces) it islimited to
rurd valey fod in the Hijaz Mountains. Mdaria-free areas include the eastern, central
and northern provinces, and the urban areas of Jeddah, Mecca, Medinaand Taif in
western provinces. Nearly 90% of casesare caused by P. falciparum. Trangmisson
occurs year-round, with a high incidence from October through April.

Syria: Mdariais endemic at low levelsin rura areas below 600 m. Urban centers and

the provinces of As Suwaydaand Dayr az Zawr are mdaria-free. Mdariatransmisson is
highest in the northern provinces bordering Turkey and Iraq. Plasmodium vivax accounts
for 56% of the cases.

Turkey: Maaria cases are reported countrywide, but transmission is highest in southern
and eastern Turkey, particularly the provinces along the Mediterranean coast from
Antalya eastward, Diyarbakir and Sirt Provinces, and the provinces bordering Syria,
Irag, and Iran. Transmisson peaksin most areas during the summer months of June
through November. Outbresks of P. vivax have increased more than tenfold since 1990
due to reductions in vector control programs, population increases, and the ambitious
irrigation project in southeastern Turkey.

United Arab Emirates: Mdaria transmisson occurs primarily north of the 25th pardld,
including the east coast, Hgar mountain foothill regions, dong the Gulf of Oman and the
Oman border, and the centrd plateau east of Dubayy. Transmission aso occursin Al
Ayn oass. Mogt urban aress are malaria-free. Most cases of malaria are imported; less
than 1% are indigenous.

Yemen: Maariatransmisson occursin irrigated agriculturd lands, wadis, and urban
localesin coastd and foothill aresas, including Socotra. Mdariarisk is elevated in the
southern governorates. Highest levels of transmission occur from October through

March. Approximately 90% of al cases are caused by P. falciparum, with P. vivax and
P. malariae causng an equa percentage of the remainder.

Bahrain, Cyprus, Israel, Jordan, Kuwait, Lebanon, and Qatar are consdered maaria-
free, but imported cases are reported, and indigenous transmission may occasionaly

occur in areas where competent vectors are abundant. During the 1980s, Isradl reported
over 2,000 cases of imported maaria, the vasgt mgority in immigrants from Ethiopia. In
1988, more than one-fifth of the imported cases were caused by chloroquine-resistant P.
falciparum.

Transmission Cycle(s). Humans are the only reservoir of human maaria Nonhuman
primates are naturaly infected by many Plasmodium Species that can infect humans, but
naturd transmissonisrare. Femae mosquitoes of the genus Anopheles are the exclusve
vectors of human mdaria  Plasmodium Species undergo a complicated development in
the mosguito. When afemde Anopheles ingests blood containing the sexua stages
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(gametocytes) of the parasite, mae and femae gametes unite to form amotile ookinete
that penetrates the mosquito’s ssomach wall and encysts on the outer surface of the
midgut. Thousands of sporozoites are eventudly released, and some of these migrate to
the sdlivary glands. Infective sporozoites are subsequently injected into a human host
when the mosquito takes ablood med (Figure 2). The time between ingestion of
gametocytes and liberation of sporozoites, ranging from 8 to 35 days, is dependent on the
temperature and the species of Plasmodium. Mdaria parasites develop in the mosguito
vector most efficiently when ambient air temperatures are between 25 and 30° C.
Parasite development is prolonged during cool seasons and a high dtitudes, and may
exceed the life expectancy of the vector. Once infected, mosguitoes remain infective for
life. Vector competence is frequently higher with indigenous srains of maaria. This
decreases the likelihood that imported strains from migrants will become established.

Vector Ecology Profiles.

Worldwide, about 70 species of Anopheles tranamit maariato man, but of these only

about 40 are important. The digtribution of maaria vectorsin the Middle East region is
complex. Primary maaria vectors are present throughout each country and include
Anopheles maculipennis, An. sacharovi, An. superpictus, An. pharoensis, An. sergentii,
and An. arabiensis. Secondary vectorsinclude An. claviger, An. culicifacies, An. d’thali,
An. fluviatilis, An. multicolor, An. pulcherrimus, and An. stephensi. However, what are
normaly primary vectorsin most countries may be secondary vectorsin other countries.
The reverse may dso betrue, asis shown in the following list of the geographic

digtribution of vectors, where the primary vectors are marked with an asterisk.

Mosquitoes reported fromthe Middle East are listed in Appendix A.1.  Vector ecology
profiles of malaria vectors are summarized in Appendix B.1.

Iran and Iraq: An. culicifacies* , An. maculipennis, An. sacharovi* (coastd and inland
areas), An. stephensi* (aong the Perdan Gulf and in the southeastern provinces), An
superpictus (centrd platean)), An. d’thali, and An. pulcherrimus® .

Israel: An. sergentii*, An. superpictus*, An. sacharovi (northern Isradl), An. claviger
(scarce), and An. pharoensis (Scarce).

Lebanon: An. sacharovi* and An. sergentii.

Oman: An. culicifacies* and An. stephensi.

Saudi Arabia: An. arabiensis* (ASr Digrict), An. fluviatilis, An. pharoensis, An.
pulcherrimus, An. sergentii* (all areas except the east), An. stephensi* (urban aress,

and in the east from Oman to Kuwait), and 4n. superpictus* (northern areas).

Syria: An. claviger*, An. maculipennis, An. pulcherrimus, An. sacharovi, An. sergentii*,
and An. superpictus®.

Turkey: An. maculipennis, An. sacharovi*, An. sergentii, ad An. superpictus.

UAE: An. culicifacies and An. stephensi*.

Yemen: An. arabiensis*, An. culicifacies, An. pharoensis, and An. sergentii*.
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General Bionomics. Femae anopheline mosquitoes must ingest a bloodmed in order
for their eggsto develop. Feeding activity begins a dusk for many species, dthough
many others feed only later a night or at dawn. Most anophelines feed on exposed legs,
athough some may feed on arms, ears and the neck. Infected femaes feed intermittently
and thus may bite severd people. Eggs maturein 3to 4 days and are deposited one at a
timein primarily clean water, with or without emergent vegetation, depending upon the
mosquito species. A single femae may deposit up to 200 eggs. Mosquito larvae feed on
organic debris and minute organisms living in aguatic habitats. Ovipostion Stesinclude
ground pools, stream pools, dow moving streams, animd footprints, artificia water
vesses, and marshes. Deep water (over one meter in depth) is generdly unsuitable for
larval development. Thereare4 larva ingtarsthat generdly require 1 to 2 weeksto reach
the nonfeeding pupd stage. The pupais active and remains in the water for saverd days
to aweek prior to adult emergence. Thelife span of femdesisusudly only 2 to 3 weeks,
athough under ided conditions femae mosquitoes may live for 2 to 3 months.

Longevity of individud speciesvaries. A long life span is an important characterigtic of
agood vector. The older the anopheline population isin an endemic area, the greeter the
potentid for transmisson. Mdeslive only afew days. Femaes mate within swarms of
males, usudly one femde per svarm. Maes and femaes both feed on plant sugars and
nectar to provide energy for flight and other activities.

The specific larval habitats of important Anopheles in the Middle East include:

An. arabiensis- pools, borrow pits, rice fidds, and anima hoofprints.

An. claviger -wdls and cigerns.

An. culicifacies- pools, usudly with partial sun exposure, and without emergent
vegetation.

An. d’thali- sagnant stream pools, brackish swamps, or flowing drains.

An. fluviatilis —stream pools and margins of rocky streams, with or without vegetation;
aso favors pools formed by seepage from rice fields.

An. maculipennis —fresh or brackish marshes, swamps, or rice fields.

An. pharoensis —marshes, svamps, and rice fields; prefers emergent vegetation.

An. pulcherrimus —streams, stream pools, rice fields, and date pam irrigation plots.

An. sacharovi —grassy pools containing fresh or brackish water, often in coastd regions.

An. sergentii —gprings and irrigation systems for date pams and rice.

An. stephensi —cisterns, borrow pits, and artificia water containersin urban aress, or in
ground poolsin rurd areas, larvae can develop in water that is polluted, brackish, or
fresh.

An. superpictus —cear, sunlit water, usually without vegetation.

Adult Feeding, Resting, and Flight Behavior. Anopheles Spp. that are strongly
attracted to humans are usualy more important as vectors than those species that are
grongly zoophilic. Anopheles generdly fly only short distances from their breeding sites.
Thisisimportant when determining how far from military cantonments to conduct
larviciding operations. Vectors that feed and rest indoors are more susceptible to control
by resdud insecticides.
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An. arabiensis — Bites man and animds, both indoors and outdoors. Rests indoors or
outdoors after feeding. Considered astrong flier, but specific flight ranges are
unknown.

An. claviger — Bites man and domestic animals indoors and outdoors. Rests indoors or
outdoors after feeding. Consdered a short-range flier, but no specific flight range
information has been reported.

An. culicifacies — Prefers domestic animas, but bites man and animasindoors and
outdoors. Feeds throughout the night, with peek biting activity before midnight. No
gpecific flight range data have been reported.

An. d’thali — Bitesindoors and outdoors, with pesk activity in the early evening hours.

Rests primarily indoors. No flight range information has been reported.

An. fluviatilis — Bites man and domestic animals, indoors and outdoors. Strong
preference for human blood. Restsindoors or outdoors after feeding. Considered a
short-range flier; probably does not travel over 2 km fromitslarva habitat.

An. maculipennis — Feeds on man and domestic animals. Rests indoors or outdoors after
feeding. No flight range information is available.

An. pharoensis — Bites man and animals, indoors and outdoors. Rests outdoors after
feeding. This gpeciesisagrong flier and may travel 10 km or more.

An. pulcherrimus — Feeds primarily outdoors and preferably on cattle. Usudly feeds
before midnight, but feeding continues throughout the night. Rests indoors and
outdoors. The flight rangeis not known.

An. sacharovi — Feeds on man and animals, both indoors and outdoors. Restsin human
dwellings or anima shdlters after feeding. This speciesisadrong flier and may travel
10 km or more.

An. sergentii — Feeds on man and animals, both indoors and outdoors. Restsin human
dwelings or caves after feeding. This speciesis a moderately strong flier, with a
flight range that may exceed 5 km.

An. stephensi — Feeds on man and animals, both indoors and outdoors. Rests indoors
after feeding. This mosguito is a short-range flier and rardly travels more than 0.5 km
fromitslarva habitat.

An. superpictus — Feeds on man and animals, both indoors and outdoors. Restsin human
dwdlings, caves, or anima shdters after feeding. Generdly a short- to medium-range
flier, rardy traveling more than 5 km fromitslarva habitat.

Vector Surveillance and Suppression. Light trgps are used to collect night-biting
mosquitoes, but not dl Anopheles pp. are atracted to light. The addition of the
attractant carbon dioxide to light traps increases the number of species collected. Traps
using animals, or even humans, as bait are ussful for determining feeding preferences of
mosguitoes collected (use of humans as bait must be conducted under approved human
use protocols). Adults are often collected from indoor and outdoor resting Stesusing a
mechanica agpirator and flashlight. Systematic larva sampling with along-handled
white dipper provides information on species composition and population dynamics,
which is used when planning control measures.

Anopheles mosquitoes have unique morphologica and behaviora characterigtics that
distinguish them from dl other genera of mosquitoes (Figure 3). Anopheles feed on the
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host with the body nearly perpendicular to the skin. Other genera of mosquitoes feed
with the body paralld or a a dight angle to the skin. These characterigtics can easily be
used by inexperienced personnel to determine if Anopheles vectors are present in an area.

Maaria suppresson includes dimination of gametocytes from the blood stream of the
human reservoir population, reduction of larva and adult Anopheles mosquito
populations, use of personal protective measures such as skin repdlents, permethrin-
impregnated uniforms and bednets to prevent mosquito bites, and chemoprophylaxisto
prevent infection. Specific recommendations for chemoprophylaxis depend on the
gpectrum of drug-resistance in the area of deployment (Table 1). Command enforcement
of chemoprophylactic measures cannot be overemphasized. When Sir William Sim,
British Fidd Marshd in Southeast Ada during World War 11, gtrictly enforced
chemoprophylactic compliance by relieving inattentive officers, attack rates of madaria
declined dramaticdly. During the Vietnam War, maaria attack rates dropped rapidly in
military personnel when urine tests were introduced to determine if chloroquine and
primaguine were being taken.

Many prophylactic drugs, such as chloroquine, kill only the erythrocytic stages of maaria
and are ineffective againg the latent hepatic stage of Plasmodium that isresponsible for
relgpses. Therefore, even soldiers who take chloroquine appropriately during deployment
can become infected. Individuas who are noncompliant with the prescribed period of
termind prophylaxis are at risk for late rel gpses upon their return to the United States.
During the Vietnam War, 70% of returning troops failed to complete their recommended
termina prophylaxis. The mgority of casesin military personnd returning from

Operation Restore Hope in Somalia resulted from failure to take proper termind

prophylaxis.

Application of residud insecticidesto the interior wals of buildings and degping quarters
is an effective method of interrupting maaria transmisson when local vectors feed and
rest indoors. Nightly dioersa of ultralow volume (ULV) aerosols can reduce exophilic
maosquito populations. Larvicides and biologica control with larvivorous fish can control
larvee a their aguatic developmental Sites before adults emerge and disperse.
Insecticides labeled for mosguito control are listed in TIM 24, Contingency Pest
Management Pocket Guide. Chemica control may be difficult to achieve in some aress.
After decades of mdaria control, many vector populations are now resstant to
insecticides. (Appendix C. Pesticide Resistant Arthropods in the Middle East.) Sanitary
improvements, such asfilling and draining areas of impounded water to diminate
breeding habitats, should be used to the extent possible.

The proper use of repdlents and other personal protective measures isthoroughly
discussed in TIM 36, Persond Protective Techniques Againgt Insects and Other
Arthropods of Military Significance. The use of bednets impregnated with a synthetic
pyrethroid, preferably permethrin, is an extremely effective method of protecting degping
individuals from mosguito bites. Buildings and deegping quarters should be screened to
prevent entry of mosguitoes and other blood-sucking insects. The interior walls of tents
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FIGURE 3. ANOPHELES, AEDES, AND CULEX MOSQUITOES
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and bunkers can be treated with permethrin to control resting vectors. See Appendix F
for more on personal protective measures.

B. Sand fly Fever. (Papatas fever, Three-day fever)

Sand fly fever is caused by two distinct Phlebovirus serotypes, Naplesand Sicilian. The
virus produces an acute febrile illness lasting 2 to 4 days and is commonly accompanied
by headache and muscle pain. Thereis usudly no mortdity or significant complications.
Mog infections are acquired during childhood in endemic areas. Thedlinicd diseasein
children is generdly mild and resuitsin lifdong immunity.

Military Impact and Historical Perspective. Sand fly fever has been an important
cause of febrile disease during military operations since at least the Ngpoleonic Wars. In
1909, an Audtrian military commission first reported that an agent found in the blood of
infected soldiers caused this fever, and that the vector was the sand fly. During World
War 11, there were 19,000 cases of sand fly fever, with the highest incidence reported in
the Middle East Theater. Attack rates were 3 to 10% of al troops, athough in some units
the attack rate exceeded 50%. In the Persian Gulf Command, attack rates were 50%
higher than in the Middle East Theater and reached a peak of 235 cases per 1000 menin
August of 1942. In sharp contrast to World War 1, there were no reports of sand fly
fever anong codition forces during the Persan Gulf War. The military significance of
sand fly fever is magnified because of its short incubation period, which may result in
large numbers of nonimmune troops being rendered ineffective early in an operation,
while endemic forces would be largely immune and unaffected.

Disease Distribution. Sand fly fever iswidespread in the Middle East and is probably
endemicin every country inthe region. Appendix A.2. ligts the known distribution of
sand flies from the Middle East.

Transmission Cycle(s). No vertebrate reservoir has been established, but there is some
serologica evidence that gerbils serve as reservairs. Infected humans can infect sand
flies and thus have an amplifying effect during epidemics. The principa reservoir
mechanism appears to be transovarid transmission within the vector. The virusis most
efficiently replicated in the sand fly vector and transmitted when temperatures exceed

25  C. Infected sand flies remain infective for life and are not harmed by the virus.

Vector Ecology Profiles.

Phlebotomus papatasi isthe primary vector. Phlebotomus sergenti and Sergentomyia
Spp. are suspected vectors. Phlebotomus papatasi iswiddy digtributed throughout the
region and has been reported from nearly every country in the Middle East. This species
tends to be more rurd and periurban in distribution because it requires warm, humid
microhabitats for larval development, often in animal burrows. Phlebotomus sergentiis
aso widdly distributed but is not as ubiquitous as P. papatasi.

Some Phlebotomus papatasi ae autogenous, that is, they are capable of producing eggs

without a bloodmed, a least during the first gonotrophic cycle. Females deposit eggs, 30
to 70 at atime, in gerbil or other rodent burrows, poultry houses, masonry cracks, rock
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crevices, ledf litter, or moist tree holes. Eggs hatch and larvae develop in warm, moist
microhabitats that provide abundant organic matter for food. In military fortifications,
larvae may live in the cracks between stacked sandbags. The four larva ingtars require 4
to 8 weeks to reach the pupa stage. Fourth ingtar larvae may diapause for weeks or
months if the environment is excessvely cold or dry. Alterndively, if environmentd
conditions improve, digpause may be quickly broken. Pupation occursin the larval
habitat. There isno cocoon; rather, the pupais loosdly attached to the subgtrate by the
cast skin of the 4th larvd indar.

Phlebotomus papatasi feeds most intensely at dusk and dawn, with some feeding
continuing sporadicaly through the rest of the night. Phlebotomus papatasi and P.
sergenti are both endophilic and follow odor plumesto their hosts. Only femdestake
blood, but both sexes feed on plant sugars and nectar. Femae sand flies feed on the
blood of humans as well asthat of avariety of birds and mammas, commonly dogs,
gerbils, and hedgehogs. On humans, they feed on exposed skin around the head, neck,
legs, and ams. Femde sand flieswill crawl under the edge of clothing to bite skin where
repellent hasn't been gpplied. Sand flies feed outdoors or indoors, and readily penetrate
ordinary household screening. After engorgement, P. papatasi and other sand flies rest
briefly on objects near their host, then move to gerbil burrows or other cool, moist
environmentsto lay eggs. They aso rest in caves and other areasthat are relatively cool
and shaded during the daytime.

Sand flies are wesk fliers and do not travel in wind that exceeds afew kilometers per
hour. Phlebotomus papatasi may be active at low relative humidities of 45 to 60%, but
other vector speciesrequire 75 to 80% relative humidity in order to fly and feed. Sand
fliesfly in short hops, which usudly limit their feeding radius to about 100 to 200 m from
pupation sites. However, unengorged femaes may occasondly disperse asfar as 1.5
km. Mating dances occur on the ground, often a dusk, with males landing firs, followed
by femdes.

Vector surveillance and suppression. Because of ther smal sze and retiring
behavior, sand flies must be collected with specilized methods. The smplest is active
searching of daytime resting Sites with an aspirator and flashlight. Human-landing
collections are an important method of determining which species are anthropophilic.
Sticky traps (paper coated with a sticky substance or impregnated with castor oil) are
used to randomly capture sand flies moving to or from resting places. Traps are placed at
the entrances of anima burrows, caves, or crevices. A variety of light traps have been
used to collect phlebotomines, but their effectiveness varies according to the species
being studied and the habitat. Light traps are inefficient in open desert. Trapsusing
animals as bait have aso been devised. Collection of larveae is extremely labor intensve
and is often unsuccessful because specific breeding sites are unknown or hard to find.
Emergence traps are useful for locating breeding sites.

Because of their flight and resting behavior, sand flies that feed indoors are very

susceptible to control by resdud insecticides. When sand flies are exophilic or bite away
from human habitations, control with insecticidesisimpracticad. Some successin
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reducing vector populations has been achieved by controlling the reservoir or host
population. Sand flies are able to penetrate standard mesh screening used on houses and
standard mesh bednets. Fine mesh bednets must be used, but these are uncomfortable
under hot, humid conditions because they redtrict air circulation. The use of repellentson
exposed skin and clothing is the most effective means of individud protection. Insect
repellent should be applied to exposed skin and to skin at least two inches under the
edges of the BDU to prevent sand flies from crawling under the fabric and biting.

C. Dengue fever. (Breakbone fever, Dandy fever)

Dengue is an acute febrile disease characterized by sudden onset, fever for 3to 5 days,
intense headache, and muscle and joint pain. It iscommonly called breakbone fever
because of the severity of pain. Thereis virtudly no mortdity in classca dengue.
Recovery is complete, but weakness and depresson may last severd weeks. Dengueis
caused by a Flavivirus and includes four digtinct serotypes (dengue 1, 2, 3 and 4).
Recovery from infection with one serotype provides lifelong immunity from the same
serotype but does not protect against other serotypes. Dengue hemorrhagic fever (DHF)
and associated dengue shock syndrome (DSS) were first recognized during a 1954
dengue epidemic in Bangkok, Thailand. DHF/DSS have spread throughout Southeast
Asa, Indonesia and the southwest Pecific, Latin Americaand the Caribbean. DHF
requires exposure to two serotypes, either sequentidly or during asingle epidemic
involving more than one serotype. DHF is a severe disease that produces high mortaity
in children.

Military Impact and Historical Perspective. Dengue virus wasfird isolated and
characterized in the 1940s, but dengue fever can be identified clinicaly from the 18th
century. Epidemics of dengue are noted for affecting alarge proportion of the population
in acommunity or in military forces operating in an endemic area. Outbregks involving
500,000 to 2 million cases have occurred in many parts of theworld. During World War
1, a Espiritu Santo in the Pacific, an estimated 25% of US military personnel becameill
with dengue, causing aloss of 80,000 man-days. Other campaigns in the Peacific were
marked by dengue epidemics, and throughout the war the US Army experienced nearly
110,000 cases. Dengue was an important cause of febrileillness among US troops during
Operation Restore Hope in Somdia. In recent years dengue, especiadly DHF, has been
expanding throughout the world. Thirty to 50 million cases of dengue are reported
annudly.

Disease Distribution. Dengueis present in nearly dl tropica countries. Itsdigtribution
coincides with that of its primary vector, Aedes aegypti, between 40° N and 40° S
letitude. Epidemics generaly coincide with the rainy season and high mosquito
populations. Higtoricaly, dengue has been endemic throughout the Middle East, and Ae.
aegypti currently occursin every country of the region. Urbanization and discarded litter
have increased breeding habitats for dengue vectors. The only recent outbreaks of
dengue in the Middle East occurred during 1994 and 1995 in the Saudi Arabian cities of
Jeddah and Medina. DHF was reported during these outbreaks.
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All dengue serotypes are now endemic in Africa. In recent years, outbreaks of dengue
fever have occurred on the east coast of Africafrom Mozambique to Ethiopiaand on
such offshore idands as the Seychelles and Comoros. These endemic areas could be a
source of reintroduction of the virus into the Middle East.

Transmission Cycle(s). Dengue virusisexcdusvely associated with 4Aedes mosquitoes
in the subgenus Stegomyia. Thevirusis mantaned in ahuman-A4e. aegypti cydein
tropica urban areas. A monkey-mosquito cyde servesto maintain the virusin sylvatic
gtuationsin Southeast Asaand West Africa. Mosquitoes are able to transmit dengue
virus 8 to 10 days after an infective blood med and can tranamit the virusfor life.

Vector Ecology Profiles. Aedes aegypti, the primary vector, iswidey distributed
throughout the region and has been reported from every country in the Middle Eagt. Itis
more common in cities or villagesthan in rurd arees. Aedes aegypti deposits its eggs
gangly or in smdl groups of 2 to 20 above the water line of its habitat. Larvae emerge
after submergence for 4 or more hours. Larvae are dbleto livein artificia water
containers, including flowerpots, cisterns, water jugs and tires; they prefer relaively
clean, clear water. They develop quickly in warm water, maturing to the pupa stagein
about 9 days. The pupa stage remains active in the water container until adult
emergence, 1to 5 days after pupation. Aedes aegypti rarely disperses more than 50 m
from its breeding site, but over severa days, it could disperse as far as 500 to 600 m. It
does not fly in winds of more than afive km per hour.

Aedes aegypti prefers human hogts and feeds primarily around human habitations. Itisa
diurnd feeder and readily entershomes. This speciesis not attracted to light; rather, it
responds to contrasting light and dark areas presented by human dwellings. When
feeding outdoors, it prefers shaded areas. It feeds on the lower legs and ankles,
increasing its biting activity when temperatures and humidity are high. It isaskittish
feeder and, because it feeds during the day, is often interrupted by the movements of its
hogt. Thisbehavior results in multiple bloodmedls, often taken within the same dwelling,
which increases tranamission of virus

Aedes caspius, apotentia vector, has been reported in Iran, Irag, Israel, Kuwait, Y emen,
Saudi Arabia, and Turkey. It ismore prevaent in areas with sunlit, sdine, stagnant
ground pools and moderate rainfdl. 1t may be found in isolated stream pools, ground
pools, date pam plots, and overflow water from irrigation projects. It often occursin
coadtal areas and is frequently associated with larvae of Culex pipiens pipiens and Culex
univittatus. Aedes caspius iSan opportunistic feeder that attacks birds and large
mammals, including cattle, sheep and humans. It can develop up to two egg batches

autogenoudy.

Aedes albopictus was reported in Jeddah, Saudi Arabia, during a recent outbreak of
dengue. Aedes albopictus has been spreading rapidly in Italy sSnceits accidenta
introduction in 1990. It islikely that thisimportant vector may pread to areas of the
Middle Eag, including Cyprus, southwestern Saudi Arabia, Turkey and Yemen. Itis
more common in rura than urban aress. Aedes albopictus haslarva and feeding habits



gmilar to Ae. aegypti but is more commonly found breeding in naturd containers, such as
tree holes, lesf axils, and falen fruit husks. It isadightly stronger flier than Ae. aegypti.
Aedes albopictus is srongly anthropophilic but has a broader host range than Ae. aegypti.

Vector Surveillance and Suppression. Landing rate counts provide a quick relative
index of adult abundance. The number of mosquitoes that land on an individud within a
short period of time, usudly one minute, is recorded. Severd indices (container, house,
Breteau indices) have been devised to provide a reative measure of the larva populations
of Ae. aegypti. Adult egg-laying activity can be monitored by using black ovipostion
cups.

Control of dengue fever is contingent upon reducing or iminating vector populations.
Ground or aeria gpplications of insecticidal aerosols have been relied upon to reduce
adult populations during epidemics of dengue. Many vector control specidigts have
questioned the efficacy of ULV adulticiding. In some outbresks of dengue fever, ULV
dispersd of insecticides has had only modest impact on adult mosquito populations.
Aedes aegypti isadomestic mosquito that frequently rests and feeds indoors and
therefore is not readily exposed to aerosols. The Sdes of large storage containers should
be scrubbed to remove eggs when water levels are low. Water should be stored in
containers with tight-fitting lids to prevent access by mosguitoes. A layer of ol will
prevent mosquito eggs from hatching and will kill the larvae. The imination of

breeding sources, such as old tires, flowerpots, and other artificial containers, is the most
effective way to reduce mosguito populations and prevent dengue outbreaks. In
Singapore, passage of sanitation laws and their gtrict enforcement to eiminate breeding
gtesreduced the house index for Ae. aegypti larvae from 25% to 1%. Proper disposal of
trash, bottles and cans & military cantonments must berigidly enforced. Theindividud
soldier can best prevent infection by using personal protective measures during the day
when the vector mosquitoes are active. Wear permethrin-impregnated BDUs and use
extended-duration DEET repellent on exposed skin surfaces (TIM 36).

D. Epidemic typhus.

Epidemic typhusis a severe disease transmitted by the human body louse, Pediculus
humanus humanus. Theinfectious agent isthe bacterium Rickettsia prowazekii. It
causes high mortdity, particularly in populations weakened by manutrition. Case

fatdity rates normally vary from 10 to 40% in the absence of specific therapy. Onsetis
usualy sudden and marked by fever, headache, and general pains followed by arash that
gpreads from the trunk to the entire body. Untreated cases of epidemic typhus may last
up to 3 weeks.

Military Impact and Historical Perspective. Epidemics of typhus have changed the
course of higtory. One author has stated that the louse has killed more soldiers than

the bullets fired during conflict. In one of the worst disasters in military history, over haf
of Ngpoleon'sarmy perished from epidemic typhus during the invasion of Russain

1812. During thefirst year of World War 1, typhus started as an epidemic in the Serbian
Army. In sx months, 150,000 people had died of the disease, including 50,000 prisoners
of war and one-third of the Serbian physicians. At the end of the war, and during the
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period immediately following it (1917 to 1923), an estimated 30 million cases of
epidemic typhus occured in Russiaand Europe, with over 300,000 desths. During
World War 11, there were severe epidemics of typhusin some endemic areas. In 1942
there were 77,000 cases in French North Africa. Despite thisincidence, US Army
personnel experienced only 30 cases of typhus with no typhus deaths in the North
AfricanMiddle East-Mediterranean zone during the years 1942 to 1945. In the Middle
Eadt, the British Army experienced annua hospital admissions due to typhus of 5 to 6 per
10,000 troops during World War Il. These rates may seem low, but their significance
was magnified by an estimated hospitdization of 14 days per case, for aloss of 78 man
days per 10,000 British troops. When Allied forces landed in Italy in 1943, atyphus
epidemic in Naples was ravaging the city of one million. Degth rates reached 80%. An
effective delousing campaign, chiefly usng DDT, waswaged. This marked the first time
in history that an epidemic of typhus did not exhaust itself but instead was terminated by
human action.

The development of modern antibiotics and insecticides has reduced the thregt of this
disease to military forces. However, the short incubation period and severe clinical
symptoms of epidemic typhus should be of concern to medica personnel when dedling
with large concentrations of refugees and prisoners of war.

Disease Distribution. Epidemic typhusis more common in temperate regions and in the
cooler tropics above 1,600 m. It is absent from lowland tropics. It usually occursin
mountainous regions where heavy dothing isworn continuoudy, such asthe Himaayan
region, Pakistan and Afghanistan, and the highlands of Ethiopia. The incidence of
epidemic typhus has been steadily declining in the last two decades. The mgority of
recent cases have occurred in Africa, primarily in Ethiopia, with most of the remainder
occurring in Peru and Ecuador. Historicdly, epidemic typhus has been recorded
throughout the Middle East. The only recent outbresksin the Middle East have occurred
in Lebanon and Td Aviv, Israd.

Transmission cycle(s). The head louse, Pediculus humanus capitis, and the crab louse,
Pthirus pubis, can tranamit R. prowazekii experimentally, but epidemics have dways
been associated with the body louse, P. . humanus. Humans are reservoirs of the
pathogen and the only hogts for thelice Transmission of the disease occurs when
individuas wear the same clothes continuoudy under crowded, unsanitary conditions.
Major epidemics have been associated with war, poverty and natura disasters. Persons
in cold climates are more likely to acquire epidemic typhus when they are unable to bathe
or change clothes for long periods of time.

Lice become infective after ablood med from an infected human. During subsequent
blood medls, the louse defecates and rickettsiae are excreted in the feces. Louse bites are
irritating, and scratching by the host produces minor skin dorasions, which dlow entry of
the pathogen from feces or crushed body lice. Rickettsia prowazekii can survive
desiccation for severd weeks. Infection may aso occur by inhdation of infective louse
feces.
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Thesurvivd of R. prowazekii between outbresksis of interest, snce thereis no
transovarid tranamission and lice die from the infection. A milder form of epidemic
typhus known as Brill-Zinsser disease occurs in individuas who recover from theinitia
infection and relgpse years later. Lice feeding on such patients become infected. These
relgpsed individuas are consdered to be the main reservoir of R. prowazekii in eastern
Europe. A sylvatic cycleof R. prowazekii has been recognized in the southeastern United
States, where flying squirrels and their ectoparasites (the flea Orchopeas howardii and
the louse Neohaematopinus sciuropteri) are nauraly infected. The louseis host specific,
but O. howardii has an extensve hogt range, which includes humans. Sporadic human
cases have occurred in houses harboring flying squirrds. The significance of this finding

to the epidemiology of epidemic typhusin other areasis not known.

Vector Ecology Profile. Human lice spend their entire life cycle (egg, 3 nymphd stages
and adult) on the host. Eggs of body lice are attached to clothing at a rate of about 5 eggs
per femde per day. At 29° to 32° C, eggs hatchin 7 to 10 days. The maximum time eggs
can survive unhatched is 3 to 4 weeks, which isimportant when considering the survival

of liceininfested clothing and bedding. A bloodmed is required for each of the 3
nympha molts and for egg production in adults. The nymphd stages are passed in 8 to

16 days. Louse populations have the potentia to double every 7 days. Adults live about
2 weeks and feed daily. Infestations of lice cause consderableirritation and scratching,
which may lead to skin lesions and secondary infections. Body lice are commonly found
inthe seams and folds of clothing. Licetolerate only a narrow temperature range and

will abandon a dead host or one with a body temperature of 40° C or above. This
contributes to the spread of lice and louse-borne disease. Human lice can survive without
ahos for only afew days.

Vector Surveillance and Suppression. Surveillance for body lice consst of examining
individuas and their clathing for lice or nits (eggs). Body louse infestations have
declined with higher standards of living, dthough infestations are still common in some
Middle Eagtern populations. Military personnel should avoid close persona contact with
infested persons and their belongings, especidly clothing and bedding. Dry cleaning or
laundering clothing or bedding in hot water (55° C for 20 minutes) will kill eggs and lice.
Control of epidemics requires mass treetment of individuas and their clothing with
effective insecticides. The permethrin-treated BDU is extremely effective against lice.
Since lice cannot survive away from the human hogt, application of insecticides to
buildings, barracks or other living quartersis not necessary.

E. Relapsing Fever (louse-borne). (Epidemic relgpsing fever)

Louse-borne relapang fever is caused by the spirochete Borrelia recurrentis. The
symptoms and severity of relapsing fever depend on the immune status of the individud,
geographic location, and strain of Borrelia. The incubation period in an infected host
ranges from 2 to 14 days. The diseaseis characterized by a primary febrile attack
followed by an afebrile interval and one or more subsequent attacks of fever and
headache. Intervas between attacks range from 5to 9 days. In untreated cases, mortality
isusudly low but can reach 40%. Infection responds well to trestment with antibiotics.



Military Impact and Historical Perspective. Mgor epidemics of louse-borne relgpsing
fever occurred during World War | and the war’ s aftermath in Russa, Central Europe and
North Africa. After the war, rlapaing fever was disseminated through large areas of
Europe, carried by louse-infested soldiers, civilians and prisoners of war. Between 1910
and 1945, there were an estimated 15 million cases and nearly 5 million degths. Large
outbreaks of relgpsing fever were common during and after World War 11. During the
Vietnam War, epidemics of louse-borne fever aso occurred in the Demoacratic Peoples
Republic of Vietnam.

Disease Distribution. From 1960 to 1980, louse-borne relgpsing fever flourished
primarily in the Sudan and Ethiopia. Ethiopia reported the highest number of cases, an
estimated 10,000 per annum. Sporadic cases of louse-borne relapsing fever have been
reported from Iran and Irag, but endemic foci may aso exist esewhere in the Middle East
where body louse infestations are common (Figure 4). Imported cases from North Africa
have been reported. Epidemics usudly occur in the cold season, among poor people with
inadequate hygiene,

Transmission Cycle(s). Thebody louse, P. h. humanus, isthe vector of B. recurrentis.
After the louse feeds on infective blood, the spirochetes leave the digestive tract and
multiply in theinsect’s body cavity and other organs. They do not invede the divary
glands or the ovaries. Bites and infective feces cannot tranamit the pathogen, and
transovaria transmission does not occur. Human infection occurs when alouseis

crushed and Borrelia spirochetes are released. The spirochetes may be scratched into the
skin, but thereis evidence that B. recurrentis can penetrate unbroken skin. Since
infection isfatd to the louse, a Sngle louse can infect only one person. However,

B. recurrentis can survive for sometimein adead louse. Outbreaks of louse-borne
relgpsing fever require high populations of body lice. Lice leave febrile patientsin

search of new hogts, and this behavior contributes to the spread of disease during an
epidemic.

Humans are the only known reservoir for B. recurrentis. Mechaniams of surviva during
non-epidemic periods are unknown. Thelife cycle of the body louse isless than two
months, and in the absence of transovarid transmission B. recurrentis cannct survivein
the louse population.

Vector Ecology Profile. Refer to vector profile section under epidemic typhus (page
80).

Vector Surveillance and Suppression. Refer to vector surveillance and suppresson
section under epidemic typhus (page 80).
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FIG. 4. ENDEMIC AREAS OF LOUSE-BORNE RELAPSING FEVER IN THE MIDDLE EAST (DARK SHADING)
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F. Relapsing Fever (tick-borne). (Endemic regpsing fever, dso termed cave fever in
the Middle East)

Thisis asystemic spirocheta disease characterized by periods of fever dternating with
afebrile periods. The number of relgpses varies from 1 to 10 or more. The severity of
illness decreases with each rdgpse. The duration of tick-borne rdgosing fever isusudly
longer than the closely related louse-borne relgpsing fever. A number of species of
Borrelia are responsible for the disease.  The taxonomy of the pathogen is complex. The
close vector-spirochete relationship has led to the definition of most spirochete species by
thetick vector. Thereisgreat strain variation among tick-borne Borrelia, and asngle
drain can give rise to many serotypes. Some authorities view al species astick-adapted
grains of the louse-borne relapsing fever spirochete, B. recurrentis.

Military Impact and Historical Perspective. Although clinicd symptoms of tick-
borne relapsing fever can be severe, impact on military personne would be minima due
to low incidence of the disease.

Disease Distribution. Sporadic cases are most often reported from Iran, Irag, Isradl,
Jordan, Syria, Saudi Arabiaand Yemen. Vector ticks commonly infest caves, bunkers
and tombs.

Transmission Cycle(s). Soft ticks of the genus Ornithodoros tranamit tick-borne
relgpsing fever. Infection is trangmitted from human to human, animd to animd, or from
anima to man by the bite of infective ticks. Rodents are sources of infection for ticks,
athough ticks are more important as along-term reservoir. The pathogen has been
maintained naturdly in some species of ticks for years by transovaria transmisson. The
rate of transovarid transmission varies greatly among tick species. Ticks of both sexes
and dl active stages tranamit the pathogen by bite or by infectious fluids exuded from
pores in the basa leg segments. Spirochetes can pass into bite wounds or penetrate
unbroken skin. Exposure to infected blood of patients can cause infections in medical
personnel.

Vector Ecology Profiles.

The primary vectors are Ornithodoros erraticus (Saudi Arabig, I1sradl), O. tholozani
(Isradl, Lebanon, Iran, Irag, Jordan, Syriaand Turkey), O. savignyi (Saudi Arabia,
Yemen), and O. asperus (Iran). Ornithodoros erraticus and O. tholozani appear to be
secondary vectorsin Iran. Appendix A.3. lists species of ticks known from the Middle
Eadt.

Ornithodoros erraticus isfound in Saudi Arabia, Iran, Irag, Isradl, Lebanon, Syria, and
Turkey. Ornithodoros savignyi occursin Saudi Arabiaand Yemen (Taizz and Hodelda
areas) in arid biotopes, especialy under trees. It appears to be distributed through Iran to
India. Ornithodoros tholozani isfound in Israel, Jordan, Syria, Iran, Irag, Lebanon, Saudi
Arabia, and Turkey. Ornithodoros asperus occursin Iran.

All of these tick species inhabit sheltered areas, such as caves, stables, and rock
outcroppings. Ornithodoros erraticus often inhabits rodent burrows. This species feeds



on camds, pigs, dogs, donkeys, humans, house rats, and grassrats. Humans are not a
preferred host. Ornithodoros savignyi is frequently encountered dong traills or in the
shelter of trees at oases. It feeds on camels and goats but may feed on humans.
Ornithodoros tholozani isusudly found in caves, huts, cabins, or stables. It feedson
camels, sheep and, less frequently, on man.

Adult Ornithodoros Fp. ticks feed at night, usudly for only 1 to 2 hours. Nymphs and
adults feed quickly and usudly painlesdy, so their bites may go undetected by the human
hogt until well after the tick has detached. Depending on species, larvae may be
quiescent and nonfeeding or may attach to ahost for severd days. Subsequent nymphal
stages are active and feed on blood. Engorgement is rapid, and these ticks drop off their
hodts after feeding. After 2 to 8 molts (generdly 3 to 4), adults emerge and mate. The
femae mates after feeding and then beginsto lay eggs. Femades may live many years
without a bloodmed, but blood is required for egg development. The number of eggs
deposited may totad severa hundred over the life gpan of the female, withup to 8 batches
of eggs produced. Vector ecology profiles of ticks of the Middle East are summarized in
Appendix B.2.

Vector Surveillance and Suppression. Argasd ticks such as Ornithodoros arefound in
the restricted habitats of their hosts and rarely move very far. They can befound in

loose, dried soil of dwellings, cracks and crevices in mud-walled anima shelters, animal
burrows and animal resting places, and under tree bark. They can be collected by passing
s0il through ameta seve or by blowing aflushing agent into cracks and crevices and
other hiding places. Some species are attracted by carbon dioxide, and dry ice can be
used in the collection of burrow-dwelling ticks. Ornithodorine ticks fluoresce brightly
under ultraviolet light. Thereislittle seasond fluctuation in numbers of argasds since

their microhabitets are relatively stable. Personal protective measures discussed in
TIM 36 are the most important means of preventing tick bites and diseases tranamitted by
soft ticks. Tents and bedding can be treated with the repellent permethrin. Encampments
should not be established in areas infested with Ornithodoros ticks. Troops should avoid
using indigenous shelters, caves, or old bunkers for bivouac Stes or recreationa

purposes. Control of smal mammals around cantonments can eliminate potentia vector
hosts. Rodent- proofing structures to prevent colonization by rodents and their soft ticks
isan important preventive measure.  Limited area application of appropriate acaricides,
especidly in rodent burrows, can reduce soft tick populations.

Medica personnel may eect to administer antibiotic chemoprophylaxis after exposure to
tick biteswhen risk of acquiring infection is high. See Appendix F for personal
protective measures.

G. Crimean-Congo Hemorrhagic Fever (CCHF).

CCHF is azoonotic disease caused by atick-borne virus of the family Bunyaviridee. The
disease is characterized by febrile illness with headache, muscle pain and rash, frequently
followed by a hemorrhagic state with hepatitis. The mortdity rate can exceed 30%. The
incubation period ranges from 3 to 10 days. CCHF may be confused clinically with other
hemorrhagic infectious diseases.



Military Impact and Historical Perspective. Descriptions of a disease compatible with
CCHF can be traced back to antiquity in eastern Europe and Asa. CCHF wasfirst
described in soldiers and peasants bitten by ticks of the genus Hyalomma while working
and deeping outdoorsin the Crimean peninsuain 1944. The viruswasfirg isolated in
1967. Since there are no available treatment regimens of proven vaue and recovery from
CCHF can be very protracted, military personne with CCHF would require significant
medica resources.

Disease Distribution. CCHF virusisenzootic in the steppe, savanna, semi-desert and
foothill environments of eastern and centra Europe, Russig, parts of Asia, and throughout
Africa Severd Eurasan epidemics have taken agrest toll on human life. In recent

years, cases of CCHF have tended to be sporadic, with most reported from Bulgariaand
South Africa. CCHF is underdiagnosed in many countries due to lack of appropriate
medica and laboratory services. In most countries surveyed, the prevaence of human
antibodiesto CCHF virusin rurd areas rangesfrom 0.1to 2%. CCHF virusis
widespread in the Middle Eadt, infecting domestic animas everywhere except the idand
of Cyprus. Movement of domestic animals between countries in the region is common
and can easly spread the disease. Human outbreaks of CCHF have occurred in Kuwait,
Iraq, and the United Arab Emirates. In Irag there were 63 cases with 41 degths reported
from 1979 to 1981. Over 50% of Iragi goat, sheep, and horse sera were positive for
antibodies, and in another serosurvey 29% of al animal breeders tested in Iraq were
positive. 1n 1990, seven cases of CCHF occurred in Meccain western Saudi Arabia. A
subsequent serologica survey of abattoir workersin 12 facilitiesin Saudi Arabia
identified 40 confirmed or suspected human cases of CCHF between 1989 and 1990, with
12 fatadities. Thirteen species of ixodid ticks were collected from livestock. Camels had
the highest rate of infestation, and Hyalomma dromedarii was the most common tick
collected.

Transmission Cycle(s). CCHF virus has been isolated from at least 30 species of ticks.
From experimenta evidence it appears that many species of ticks are cgpable of
trangmitting the virus, but members of the genus Hyalomma are the mogt efficient

vectors. The aggressive host-seeking behavior of adult hyalommines makes these ticks
idedl vectors. The highest prevalence of antibodiesin wild and domestic reservoirs has
been found in arid areas where Hyalomma ticks are common. Antibodiesto CCHF virus
are widespread in large wild and domestic herbivores. Domestic ruminants generdly
acquireinfection early in life. Viremiain livestock is short-lived and of low intensty.
Antibodies or virus have been found in avariety of smal mammads, including hares,
hedgehogs and rodents. Transovarid transmission of virusin vector ticks is an important
reservoir mechanism.

Humans acquire CCHF virus from tick bites, from contamination of broken skin or
mucous membranes with crushed tissues or feces of infected ticks, or from contact with
blood or other tissues of infected animas. CCHF virusis highly infectious, and
nosocomid infection of medica workers has been important in many outbresks.



CCHF virus loses infectivity shortly after the death of an infected host. Thereisno
indication that consumption of meat processed according to normd hedlth regulations
condtitutes a hazard.

Vector Ecology Profiles.

Hyalomma rufipes, H. anatolicum anatolicum, H. anatolicum excavatum, H. truncatum,
and H. marginatum s.. are consdered the primary human vectors. Their importance
depends heavily on host preference. Hyalomma dromedarii and H. impeltatum are
primarily enzootic vectors. Boophilus annulatus and Rhipicephalus sanguineus, the

brown dog tick, are suspected zoonotic vectors of CCHF and will feed on humans

whenever close associaions occur. Ixodes ricinus, Rhipicephalus bursa, and
Dermacentor marginatus are possible vectorsin Turkey.

Boophilus annulatus and R. sanguineus are believed to occur throughout al the countries
of the Middle East. Vector ticks, and hence disease, tend to be more rural than urban in
digtribution. An exception is the brown dog tick, which concentrates in urban areas

where canine hosts are more abundant. Vector ecology profiles of Middle Eastern ticks
are summarized in Appendix B.2. Appendix A.3. liggsthe digribution of ticksin the
Middle East.

Specific Distribution of Ticks:

Cyprus: Boophilus annulatus, H. anatolicum anatolicum, H. anatolicum excavatum,
1. ricinus, and R. sanguineus OCCUI.

Iraq and Saudi Arabia: Boophilus annulatus, H. anatolicum anatolicum, H. anatolicum
excavatum, H. dromedarii, H. impeltatum, H. marginatum turanicum, H. marginatum
sl. and R. sanguineus occur. Amblyomma variegatum, an introduced species, may
occur in the Agr Didtrict of Saudi Arabia

Iran: Boophilus annulatus, H. anatolicum anatolicum, H. dromedarii, H. impeltatum,
H. marginatum turanicum, H. marginatum Sl., I. ricinus and R. sanguineus OCCUI.

Israel, Jordan, Lebanon, and Syria: Boophilus annulatus, H. anatolicum anatolicum,
H. anatolicum excavatum, H. impeltatum and H. marginatum sSl. and R. sanguineous
are believed to occur. Ixodes ricinus dso occursin lsragl. Tick digtribution is not
definitively known in Syria, but the country probably has amixture of the same species
that occur in Irag, Jordan, Isragl and Lebanon.

Kuwait: Boophilus annulatus, H. anatolicum S\., H. marginatum S|. and R. sanguineous
OcCcur.

Oman: Amblyomma variegatum, Boophilus annulatus, H. anatolicum, H. dromedarii,
H. impeltatum, H. rufipes and R. sanguineous OCCUI.

Turkey: Boophilus annulatus, Dermacentor marginatus, I. ricinus, Rhipicephalus bursa
and R. sanguineous occur. Hyalomma anatolicum anatolicum, H. anatolicum
excavatum and H. marginatum S.. also occur.

United Arab Emirates: Boophilus annulatus, Hyalomma anatolicum anatolicum,

H. anatolicum excavatum, H. impeltatum and R. sanguineous OCCUI.

Yemen: Amblyomma variegatum, B. annulatus, H. anatolicum anatolicum,

H. anatolicum excavatum, H. dromedarii, H. impeltatum, H. rufipes, H. truncatum and
R. sanguineous occur.



Adult H. anatolicum anatolicum prefer to feed on camels, cattle, sheep, goats, dogs, and
occasondly humans. Adutsof H. anatolicum excavatum feed in about equal
proportions on cattle and camels, and occasiondly humans. Adults of H. dromedarii feed
on camdls, cattle, goats and dogs. Adultsof H. impeltatum feed on camels, cattle, sheep
and dogs. Adultsof H. rufipes feed on camels, cattle, dogs and, occasiondly, humans.
Hyalomma marginatum turanicum prefersto feed on cattle, camels and sheep.  1n most
of the above species, larvd and nymphd stages feed on smdler animals, including

rodents, hares, birds and, for some species, lizards. Boophilus annulatus isprimaily a
cattle feeder but aso feeds on other ungulates and, less frequently, man. Rhipicephalus
sanguineus feeds primarily on dogs but also feeds on camels, gerbils and, occasiondly,
man. Amblyomma variegatum, an introduced speciesin Y emen, feeds on sheep and
catle. Ixodes ricinus feeds on awide variety of hosts from birds and rodents to cattle,
wild herbivores, and humans. Dermacentor marginatus dso has awide host range,
including rodents, hares, wild and domestic herbivores and, occasondly, man.
Rhipicephalus bursa primarily attacks swine, camdls, and cattle.

Femae ticks ovipost after leaving the host. The number of eggslad is variable but runs
to thousands in many ixodids. Females die after ovipostion. Adult Hyalomma waitin
rodent burrows or on plants and quickly move toward hosts as they appear. Adult
femaes may remain on the host for 6 to 12 days. Immature ticks generdly climb
vegetation or other objectsin order to quest for hogts. Nymphs remain on the host for 5
to 8 days. Members of the genus Hyalomma are among the world's hardiest ticks and
can easily survive extremes of heat, cold, and aridity for ayear or more. However, under
ided conditions, the life cycle can be completed in ayear. Over the centuries,
hyalommines have dispersed dong routes of trading caravans and caitle drives. Thelife
histories of Hyalomma ticks are often complex, ranging from one-host to three-host,
sometimes even within asngle species. Birds aso appear to have had arolein
digributing hydommines. Hyalomma rufipes is consdered to be very important in
human outbreaks of CCHF because of its digtribution, wide range of hosts, and
aggressive hogst-seeking behavior.

Hyalomma anatolicum anatolicum isone of the most widdy distributed tick speciesin
theworld. It inhabits steppe, semi-desert, and savanna biotopes. It has dispersed from
steppes and semi-deserts east of the Caspian Sea, dong camel and cattle caravan routes.
Thisspeciesisunusud in that al sages may infest asingle anima. Cracksin stone or

clay walls of stables, courtyards, and feedlots often harbor these ticks. Nymphstend to
feed on the ears of their hosts. Thelife cycle in hot areas may continue throughout the
year. Hyalomma anatolicum excavatum |larvae and nymphs nearly dways paradtize
smdl mammas. This species tends to remain active even during winter months.
Hyalomma dromedarii may be either atwo- or three-hogt tick, with immature stages
feeding on awide variety of smdl mammds, and even lizards. Hyalomma impeltatum is
usudly atwo-host tick that lives in scattered foci of semi-desert, savanna, and steppe
biotopes. Hyalomma truncatum isusudly atwo-hogt tick whose immature stages tend to
parasitize ground-feeding birds. Floodplainsin semi-deserts and steppes, or vegetated
hillsdes and mountainsdes are preferred habitats. Boophilus annulatus isaone-host tick
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that usudly is associated with cattle, sheep, or other herded ungulates. Rhipicephalus
sanguineus isathree-hogt tick that is prevalent in urban areas because of its close
association with dogs.

Vector Surveillance and Suppression. Military personnel should conscientioudy use
personal protective measures to prevent tick bites. Frequent salf-examination and
removal of ticksisimportant. Ticks should be handled asllittle as possible and not
crushed. Troops should not deep, rest or work near rodent burrows, huts, abandoned
rural homes, livestock or livestock enclosures. Close contact with livestock should be
avoided. Although there were no cases of CCHF in US military personnel during the
Persgan Gulf War, troops had frequent exposure to goats, cattle, camels and other
domestic animals.

An inactivated mouse-brain vaccine against CCHF has been used in eastern Europe and
the former Soviet Union. The FDA has not approved avaccinefor humanuse. A
purified modern vaccine will probably not be developed in view of the limited potential
demand.

H. Boutonneuse Fever. (Mediterranean tick fever, Mediterranean spotted fever,
Marsailles fever, African tick typhus, Kenyatick typhus, Indiatick typhus)
Thistick-borne typhusisamild to severeillness lagting afew days to 2 weeks and
caused by Rickettsia conorii and closdy rdlated organisms. Different srainsof R.
conorii have been isolated from ticks and humans. The common name of this disease
comes from the button-like lesions, 2 to 5 mm in diameter, that develop at tick
attachment stes. The disease caused by strains of R. conorii in Ilsadl lacksthis
characterigtic skin leson and is more severe than disease caused by other sirains. With
antibiotic treatment, fever lasts no more than 2 days. The case fatdity rateis very low,
even without trestment.

Military Impact and Historical Perspective. Boutonneuse fever has not significantly
interfered with military operationsin the past. Sporadic cases among combat troops can
be expected in limited geographic areas. The severity of illness depends on the strain of
R. conorii contracted. Because the potted fevers are regiond diseases, military medical
personnd newly assgned to an area may be unfamiliar with them and diagnosis may be
delayed.

Disease Distribution. Boutonneuse fever iswidespread in countries bordering the
Mediterranean, and most countries of Africa Expangon of the European endemic zone
to the north is occurring because North European tourists vacation along the
Mediterranean with their dogs, which acquire infected ticks and are then brought home.
The disease iswiddy distributed in the Middle East, especidly near the Mediterranean,
Black and Caspian Seas. The disease has been extensvely studied in Isradl, where there
are severd hyperendemic aress, including the western coast, and the southern Negev
desert. Outbresks have occurred in Zedim, asmal settlement in southern Isradl.

Annua incidence of boutonneuse fever in Isradl is estimated to be 6.2 cases per 100,000
people. From 1972 to 1985, 20 to 400 cases were reported to the Minidry of Hedth. In



some parts of Israel, 10 to 25% of people were found to be seropositive. Inthe Antaya
region on the Mediterranean coast of Turkey, 13.3% of individuas sampled were
seropositive for R. conorii.

Transmission cycle(s). The diseaseis maintained in nature by transovarid passage of
the pathogen in ticks, primarily the brown dog tick, Rhipicephalus sanguineus, dthough
amogt any ixodid tick may harbor the pathogen. Enzoctic infection in dogs, rodents and
other animasis usudly subdinicd. Transmisson to humansis by bite of infected ticks.
Contamination of breaks in the skin or mucous membranes with crushed tissues or feces
of infected ticks can aso lead to infection.

Vector Ecology Profiles for the Vectors of Boutonneuse Fever.

Rhipicephalus sanguineus isthe principa vector. Hyalomma rufipes, Amblyomma
variegatum, Rhipicephalus turanicus, and R. appendiculatus are reported as additional
vectors. Vector ecology profiles of Middle Eastern ticks are summarized in Appendix
B.2. Appendix A.3. ligsthe known digtribution of ticksin the Middle Eas.

Rhipicephalus sanguineus s the world's most widespread tick species and occurs
throughout the entire region. Vector ticks, and hence the disease, tend to be more urban
than rurd in digtribution because they are associated with hosts found in urban aress.

The brown dog tick, in particular, tends to be more concentrated in urban areas, where its
canine hosts are abundant. 1n temperate countries, such as Israel, Jordan and Lebanon, R.
sanguineus iS present year-round, athough it is most abundant from April to October.
Other species in temperate countries display amore pronounced seasona pattern, with
activity from April to October. Inthe Adr Didrict of Saudi Arabia, andin Y emen,

vector ticks are active year-round.

In addition to R. sanguineus, the following secondary vectors have been reported:

Hyalomma rufipes occursin lrag, |sragl, Jordan, Lebanon, Oman, Saudi Arabia, and
Yemen. It probably aso occursin Iran, Kuwait, Syria, and Turkey, whereit is
reported as H. marginatum Sl.

Rhipicephalus turanicus is present in Isragl, Jordan and Lebanon.

Amblyomma variegatum, an introduced species from Africa, occurs in southwestern
Saudi Arabiaand Y emen.

Rhipicephalus appendiculatus occurs only inthe Agr Didtrict of southwestern Saudi
Arabia

Rhipicephalus sanguineus feeds primarily on dogs but dso on camds, gerbils and,
occasondly, man. Rhipicephalus turanicus feeds on rodents, dogs, camels, sheep and
goats, but is more anthropophilic than R. sanguineus. Larva and nymphd stages of this
tick are prone to feed on rats and gerbils. Adultsof H. rufipes feed on camdls, cettle,
dogs and, occasondly, humans. Larvd and nymphd stages of thistick feed on smdler
animdls, including rodents (especidly gerbils), haresand birds. Amblyomma variegatum,
an introduced speciesin Oman, Yemen, and the Agr Didtrict of Saudi Arabia, feeds
primarily on sheep and cattle. Rhipicephalus appendiculatus feeds primarily on cattle



and sheep, dthough immature stages may occasiondly feed on hedgehogs, rodents and
hares.

Each tick ingtar requires abloodmeal prior to maturing to the next sage. After feeding,
femdes drop from the host and ovipost. Rhipicephaines lay hundreds of eggs, generdly
in the dens of host animas, especidly canines. In the genus Hyalomma, the number of
eggs lad is variable, ranging from hundreds in rodent burrows to thousands on open
ground or vegetation. Eggs usudly hatch within 30 days. Adult Rhipicephalus are
passve in ther host-questing activity (rarely moving more than 2 m), while Hyalomma
are quite aggressive and move consderable distances to find ahost. However, immature
ticks of most species are more active and climb vegetation or other objects in order to
quest for hosts. Hyalomma rufipes isamong the world' s hardiest ticks and can easily
survive extremes of heat, cold and aridity. Over the centuries, this species has been
digtributed along caravan trade and cattle drive routes. During migration, birds play a
roleindigributing H. rufipes. Amblyomma variegatum is an introduced species that
probably thrives only in areas where there is adequate rainfall, particularly in the
mountains of southwestern Saudi Arabia (Asr Didrict) and Yemen. The same Situation
would apply for R. appendiculatus, which dso requires a humid environment. Smilarly,
R. sanguineus and R. turanicus require humid microhabitats, which favor adistribution in
temperate aress.

Vector Surveillance and Suppression. Personal protective measures discussed in
TIM 36 afford the best protection against boutonneuse fever. Thirty percent of dogs
randomly sampled in Israel, and 82 to 84% of the dogs belonging to two communitiesin
which outbresks of human spotted fever had occurred, were positive for R. conorii. Most
dogs surveyed in Israel were heavily infested with vector ticks, and people who kept dogs
had a higher incidence of boutonneuse fever. Troops should not be alowed to feed,
befriend or adopt local dogs as pets.

I. Tick-borne Encephalitis (TBE).

TBE, caused by a complex of flaviviruses, actualy comprisestwo dinicaly different
diseases, Far Eagtern TBE, aso known as Russian spring-summer encephditis, and
Central European TBE, aso known as biphasic meningoencephditis, or diphasic milk
disease. Human disease of the Far Eastern subtypeis usudly clinicaly more severein
the acute phase and is associated with a higher rate of chronic nervous system sequelae
than the Central European subtype. The term TBE is used to identify the broad spectrum
of dinica syndromes caused by the virus, ranging from asmple febrileiliness to savere
centrd nervous system infection that may befatd. However, most serologically
documented infections are ingpparent. The incubation period ranges from 7 to 14 days.

Military Impact and Historical Perspective. |lInessof the Far Eastern subtype was
first described in 1937 during an epidemic in the Russan Far East. The European subtype
was dlinicaly defined in 1948 during an epidemic in Centrd Bohemia. TBE virus exists

in discrete foal. It would have minima impact on military operations, dthough military
personnel might experience ahigh level of exposure to vector ticks.



Disease Distribution. The tick-borne encephditides occur aong the southern part of the
forest belt of temperate Eurasia, from the Atlantic to the Pecific Ocean. The Far Eagtern
subtype occurs in Siberia, the southern republics of the former Soviet Union, and
Northeastern China. The European subtype occurs in Europe, including Russiawest of
the Ural Mountains. The largest number of cases in recent years was observed in the
Urasand in western Siberia. In the 1950s and 1960s, TBE was primarily an
occupational disease contracted by forest workersin rurd areas. During the 1970s and
1980s, up to 70% of reported cases were in urban dwellers that became infected during
recregtiond outingsin forests, usualy within 3 to 8 km of towns. In the Middle Ea,
TBE is known only from Turkey, where it occurs countrywide in discrete foci within
forest habitat.

Transmission Cycle(s). Humans acquire infection from bites of infected ticks or by
crushing infected ticks on aoraded skin. Infection can aso be acquired from the
consumption of raw milk or unpasteurized milk products, usudly from goats. Naturd
infections have been recorded in 16 species of ixodid ticks. Ixodes ricinus isthe primary
vector in Turkey and aso the primary reservoir of the virus. The virus overwintersin
infected ticks and is passed transstadialy and transovaridly. Important vertebrate hosts
that amplify the virus are hedgehogs, shrews, and voles.

Vector Ecology Profiles.

Ixodes ricinus isthe principa vector of TBE and has been recorded from Isradl, Iran and
Cyprus, in addition to Turkey. Ixodes ricinus isfoca in digribution, preferring dense,
forested habitats that are uncommon in most areas of Turkey. Haemaphysalis punctata
and Dermacentor marginatus are involved as secondary vectors that in the Middle East
occur only in Iran and Turkey. Dermacentor marginatus iswiddy distributed in Turkey,
except in the southeast, whereiit is not reported. Haemaphysalis punctata is widespread
throughout Turkey. These vectors are more typica of the tick fauna of Europe than of

the Middle Eadt, and vector ecology profiles of thesesticks areis summarized in
Appendix B.2. The digtribution of ticksin the Middle East is provided in Appendix A.3.

The biology of Ixodes ricinus is discussed in the vector ecology profile for Lyme disease
on page 128. Immature Dermacentor marginatus prefer rodents, hares, insectivores, and
amdl carnivores. Adults may atack large wild and domestic herbivores, as well as
humans. Haemaphysalis punctata larvae and nymphs primarily feed on birds and hares.
Adult H. punctata are ectoparasites of cattle, horses, goats, and camels. Attachment to
large mammalsis often in the groin area but may aso occur on the neck. Generdly, ticks
walt for hosts while resting on grass. Tick larvae remain attached to hostsfrom 2to 4
days, and adults from 6 to 11 days.

Dermacentor marginatus is aso athree-hogt tick but isfound in avariety of habitats,
including brush, forests, and steppes. It isfar more resstant to desiccation than 7. ricinus.
Its fecundity is dso greater, with females depositing from 2500 to 6200 eggs. The life
cydeissmilar to I. ricinus, except that females often overwinter and diapause directly

on the mammalian hogts.
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Haemaphysalis punctata is dso widdly digtributed in Turkey, and dl stagesare found in
pasture, shrub and forest zones. It too is athree-hogt tick, with larvae, nymphs and adults
each requiring a separate hodt. It ismore resstant to desiccation than 1. ricinus. Each of
its life gages remains attached to the host 1 to 2 days longer than 1. ricinus. The number
of eggs depodited issmilar to 1. ricinus.

Vector Surveillance and Suppression. Surveillance techniquesfor ixodid ticks are
discussed in TIM 26, Tick-Borne Diseases. Vector Survelllance and Control; and under
Lyme disease (page 129). Control of /. ricinus over large areas with acaricidesis
impractica and environmentaly unacceptable. In areas where vird transmissonis
endemic, personal protective measures must be used. Regular inspection to remove
ticks should be performed as often as practical. A formdin-inactivated cdll culture
vaccine iswidely used in European countries. Vaccine efficacy approaches 97%;
however, the FDA has not gpproved avaccine for TBE.

J. Q Fever. (Query fever)

Thisisan acute, sdf-limiting, febrile rickettsa disease caused by Coxiella burnetii.

Onset may be sudden with chills, headache and weakness. Pneumoniais the most serious
complication. Thereis congderable variation in severity and duration of illness.

Infections may be ingpparent or present as a nonspecific fever of unknown origin. The
case fatality rate in untreated acute casesis less than 1%.

Military Impact and Historical Perspective. Coxiella burnetii was originaly described
from Audrdiain 1937. In ensuing years, C. burnetii was found to have aworldwide
distribution and a complex ecology and epidemiology. Thousands of cases of Q fever
occurred in US troops during World War |, and the disease caused epidemicsin the

armies fighting during World War 1l. Three cases of Q fever were recorded in US

military personnd during the Persan Gulf War.

Disease Distribution. Coxiella burnetii has been reported from at least 51 countries.
Incidence is greater than reported because of the mildness of many cases. Itis
widespread throughout the Middle East.

Vector Ecology Profile. Severa species of ixodid ticks tranamit C. burnetii to animas
but are not an important source of human infection.

Transmission Cycle(s). In nature there are two cydes of infection with C. burnetii. One
involves arthropods, especidly ticks, and a variety of wild vertebrates. The other cycleis
maintained among domestic animas. Although humans are rardly, if ever, infected by

ticks, arthropods may tranamit infection to domestic animals, especidly sheep and cattle.
Domedtic animas have inagpparent infections but shed large quantities of infectious
organismsin their urine, milk, feces, and especialy their placental products. Because

C. burnetii ishighly resstant to desiccation, light and extremes of temperature, infectious
organisms become aerosolized, causing widespread outbreaks in humans and other
animdls, often at a great disance from place of origin. Dust in sheep or cattle sheds may
become heavily contaminated. Once established, anima-to-anima spread of C. burnetii
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is maintained primarily through airborne trangmisson. Outbreaks of Q fever in humans
have been traced to consumption of infected dairy products, contact with contaminated
wool or hides, infected straw, and infected anima feces. Coxiella burnetii may enter
through minor abrasions of the skin or the mucous membranes. Although rare, human-
to-human transmission of Q fever has occurred.

Vector Surveillance and Suppression. A satisfactory vaccine has not been devel oped,
and human vaccination has been hampered by the high rate of adverse reactions.
Messures to identify and decontaminate infected areas and to vaccinate domestic animals
are difficult, expendve and impractical. Military personne should avoid consumption of
locdl dairy products and contact with domestic animals, hides, and carcasses of dead
animas. Thisis militarily Sgnificant, Snce troops had frequent exposure to domestic
animals and anmal carcasses during the Persian Gulf War. Soldiers should not rest,
deep, or work in anima sheds or other areas where livestock have been housed.

K. Murine Typhus. (Flea-borne typhus, Endemic typhus, Shop typhus)
Theinfectious agent, Rickettsia typhi, causes amilder disease than does R. prowazekii,
but it dill resultsin a debilitating illness with high fever. The incubation period ranges
from 1 to 2 weeks, and clinica symptoms may last up to 2 weeks in untrested cases.
Mortdlity is very low, and serious complications are infrequent. The diseaseis easly
trested with antibiotics. Absence of |ouse infestation, seasond distribution, and the
sporadic occurrence of murine typhus help to differentiate it from epidemic typhus.

Military Impact and Historical Perspective. Confusion in diagnoss between murine
typhus and closely related diseases may occur. Prior to World War 11, murine typhus was
not distinguished from the epidemic form, and itsimportance in prior wars is unknown.
During World Wer 11, there were 786 casesin the US Army with 15 deaths. There are
little available data on the incidence of murine typhus during military operationsin Korea
or Vietnam. During the Vietnam War, murine typhus was concentrated in port cities and
incidence seemed low. However, retrospective studies indicated that alarge proportion
of fevers of unknown origin experienced by Americans during that conflict were dueto
R. typhi. Thediseaseis most common in lower socioeconomic classes and incresses
when disruptions by war or mass migration force people to live in unsanitary conditions
in close association with domestic rodents. However, murine typhus has not been a
magjor contributor to disease rates in disaster Situations. Because of the sporadic
incidence of murine typhus, it is difficult to confidently predict the potentid impact of

this disease on future military operations, dthough its military impact would probably be
minimd.

Disease Distribution. Murine typhus occurs worldwide, and sporadic cases have been
reported throughout the Middle East. Current distribution is depicted in Figure 5.
Human cases occur principally in urban areas where commensal rodent infestations are
common, athough infected rodents have been collected from rurd villages. In the city of
Kuwait, the incidence of murine typhus is highest in lower socioeconomic classes, where
nearly 80% of houses are infested with rats.



FIG. 5. DISTRIBUTION OF MURINE TYPHUS IN THE MIDDLE EAST (DARK SHADING)
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Therisk of tranamission is seasond, occurring during the summer (May to September) in
the more northern countries of Cyprus, Iran, Irag, Isradl, Jordan, Lebanon and Syria. In
most of Saudi Arabiaand Kuwait, risk of infection is year-round, athough incidence may
be limited in arid areas. Transmission is greatest during pesk rainy periods from March
to May. Inthe southwestern part of Saudi Arabia (ASr region), Y emen and Oman,
transmisson is year-round because of more extensive rainy periods.

Transmission Cycle(s). Murinetyphusis azoonatic infection associated with domestic
ras (Rattus rattus and R. norvegicus) and vectored by their fleas (Xenopsylla cheopis and
Leptopsylla segnis) and therat louse, Polyplax spinulosa. The Orientd rat flea, X.
cheopis, isthe most important vector. Neither rodents nor their ectoparasites are affected
by infection with R. typhi. Murine typhusis transmitted by inoculating crushed fleas or
infective fleafecesinto the skin at the bite Ste. Scratching due to the irritation of flea

bites increases the likelihood of infection. Rickettsia typhi isrardly tranamitted directly

by fleabite. Other routes of infection are by inhdation of dry flea feces containing

rickettsae, and ingestion of food contaminated by rodent urine. Dried rickettSae remain
infective for weeks. Murine typhusis not transmitted from person to person.

Vector Ecology Profiles.

The primary vector isthe Orientd ret flea, X. cheopis. Cat and dog fleas,

Ctenocephalides felis and C. canis, aswdl asthe body louse, Pediculus h. humanus, are
potential secondary vectors for humans. However, these vectors have not been
incriminated in epidemicsin thisregion. The northern rat flea, Nosopsyllus

fasciatus, therat louse, Polyplax spinulosa, and the tropica rat mite, Ornithonyssus
bacoti, are vectors that maintain the enzootic cycle of the disease.

The Orientd rat flea, athough distributed throughout the 15 countries of the region, is not
as abundant asit isin some other regions of theworld. It occurs primarily where
commensa rodents are found, particularly R. norvegicus. Commensd rodents, aswell as
the primary vector, are more widdly distributed in urban areas in northern parts of the
region, including Turkey, Syria, Iran, Irag, Lebanon, and Jordan. In Saudi Arabia,

Y emen and Oman, commensa rodents have amore limited coastd distribution, and are
largely confined to urban areas. The zoonotic vectors, including N. fasciatus, O. bacoti,
and P. spinulosa, have smilar digributions. Appendix A 4. list the digtribution of fleas
inthe Middle East. See plague, page 96, for information on flea biology.

Polyplax spinulosa, the piny rat louse, remains in close association with its rodent hosts.
Femde lice atach eggs to the hairs of their hosts. Developing stages spend thelr entire
life cycle on the rodents. Lice are only transferred from rodent to rodent by body contact.
These lice feed on the blood of their hosts but do not feed on humans.

Ornithonyssus bacoti, the tropica rat mite, lives on commensa and other rodents
throughout the region and feeds on blood and other fluids that ooze from the tiny bite
wounds. Engorged femades sart laying eggs within 2 days after feeding, and continue to
lay groups of eggsfor 2 to 3 days. Eggs hatchin 1 to 2 days and develop into larvae,
protonymphs, and deutonymphs. The entire life cycle, through the adult stage, requires
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only 5to 6 days. These miteswill readily infest humansif their rodent hogts are suddenly
eiminated.

Vector Surveillance and Suppression. Methods of surveillance for rodent ectoparasites
are discussed in the following section on plague. Rodent contral is thoroughly discussed

in Technical Guide (TG) 138, Guide to Commensa Rodent Control. Insecticides
recommended for flea control arelisted in TIM 24, Contingency Pest Management

Pocket Guide.

L. Plague. (Pedtis, Black desth)

Plague is a zoonotic bacterid disease involving rodents and their fleas, some species of
which occasondly tranamit the infection to man and other animas. Theinfectious
agent, Yersinia pestis, causes fever, chills, myagia, nausea, sore throat and headache.
Bacteria accumulate and swelling develops in the lymph nodes closest to the infected
bite. Since mogt flea bites occur on the lower extremities, the nodes in the inguina
region are involved in 90 percent of cases. The term bubonic plague is derived from the
swollen and tender buboes that develop. Plagueis most easily treated with antibioticsin
the early stages of the disease. However, untreated bubonic plague has afatality rate of
50%. Infection may progress to septicemic plague with bloodstream dissemination of the
bacteriato diverse parts of the body. Secondary involvement of the lungs resultsin
pneumonia.  Pneumonic plague is of specid medicd significance since respiratory
aerosols may serve as a source of person-to-person trangmisson. Thiscan result in
devastating epidemicsin densely populated areas. Untreated pneumonic or septicemic
plagueisinvariably fata but responds to early antibiotic thergpy. To ensure proper
diagnosis, medica personnel should be aware of areas where the disease is enzootic.
Plague is often misdiagnosed, especidly when travelers or military personnd develop
symptoms after returning from an enzootic area.

Military Impact and Historical Perspective. Epidemics of plague have been known
gnce ancient times and have profoundly affected civilization. During the Middle Ages,
Europe experienced repeated pandemics of plague. Twenty-five percent of the
continent’s population died during the great pandemic of the 14th century. The last
pandemic of plague originated at the close of the 19th century in northern Chinaand
gpread to other continents by way of rats on sseamships. Plague has been adecisve
factor affecting military campaigns, weakening besieged cities or atacking armies during
the Middle Ages. Severe ecologica disturbances and didocations of human populaions
during the Vietnam War led to outbregks of plague. Even though plague has been
declining on aworldwide bas's, persistent enzooatic foci can trigger the recurrence of
epidemics when generd sanitation and hedth services are disrupted by war or natura
disaster. Presently, the threat of plague to military operationsis|ow.

Disease Distribution. Human cases of plague have been known from the Middle East
since 1815. Human infections have been uncommon in recent decades, with the
exception of a 1994 outbreak in Irag. However, enzootic plague isfocdly distributed in
many countries of the Middle Eadt, including Iran, Iraqg, Lebanon, Saudi Arabia, Turkey
and Yemen (Figure 6). Transmission is seasona and occurs from May to September in
northern countries (Turkey, Lebanon, Iran, and Irag). Thereisa potentia year-round risk
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FIG. 6. ENZOOTIC FOCI OF PLAGUE IN THE MIDDLE EAST (DARK SHADING)
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from bites of infected fleas in southern areas, such asthe Asir region in Saudi Arabia, and
inYemen. Riskintherest of Saudi Arabiais restricted to the wettest months, generdly
from March to May, when flea populations are most abundant.

Transmission Cycle(s). Plagueisadisease of rodents. It is maintained in nature among
wild rodents and their fleas (Figure 7). This zoonatic cycleistermed sylvatic,

campestrd, rurd, or wild plague and can be very complex, involving many

rodent and flea species. Worldwide, over 220 species of rodents have been shown to
harbor Y. pestis. Gerbilsare important rodent reservoirsin the Middle East.

Some rodents are highly susceptible to infection, resulting in high mortaity. Although
large numbers of dead and dying rodents are a good indication of an epizoatic of plague,
rodent species that are resstant to the effects of infection are more important in
maintaining the zoonotic cycle. Most casesin military personne would probably occur
asareault of intruson into the zoonoatic cycle during or following an epizoatic of plague
inwild rodents. Domestic cats and dogs may carry infected rodent fleas into buildings or
tents. Cats may occasiondly tranamit infection by their bites or scratches, or by aerosol
when they have pneumonic plague. Troops should not be alowed to adopt cats or dogs
as pets during military operations.

The entry of wild rodents or their infected fleas into human habitations can initiate an
epizootic among commensd rodents, primarily Rattus Sop., which are highly susceptible
to infection. Close association of humans and large populations of infected commensa
rodents can result in an urban cycle of plague. A smilar cycle can occur in military
cantonments harboring large infestations of commensd rodents. The most important
vector of urban plague worldwide isthe Orientd rat flea, Xenopsylla cheopis.

Plague is tranamitted to humans primarily by the bite of infected fleas. Feas often

exhibit a host preference, but most species of medica importance reedily pass from one
host to another. A lack of absolute host specificity increases the potentid for infection
and transmission of pathogens. Plague may aso be acquired by handling tissues of
infected anmals and infected humans, and by person-to- person transmission of
pneumonic plague. Crushed infected fleas and flea feces inoculated into skin abrasons

or mucous membranes can aso cause infection. Not al flea species are competent
vectors. The vector competence of the Orienta rat fleais attributed to enzymes produced
by the plague bacilli that cause blood to coagulate in the fleal s digestive tract. Theflea
attempts to clear the blockage in its digestive tract by repeated effortsto feed. Inthe
process, plague bacilli are inoculated into the host. Fleas may remain infective for

months when temperature and humidity are favorable. Xenopsylla cheopis may require 2
to 3 weeks after an infective blood mea before it can tranamit plague bacilli.

Vector Ecology Profiles. Xenopsylla cheopis occurs mogtly in urban aress, in
associdion with itsrodent hosts. However, it may occur sporadicdly in villages, when

rats are present, or in highlands, associated with gerbils. The digtribution of the Orientdl

rat fleais determined by the digribution of its hosts, primarily R. rattus, R. norvegicus,
Mus musculus, Meriones spp. and Psammomys spp. (gerbils). Inthe Middle Eadt,
Xenopsylla astia isfound only in southern and eastern Iran and replaces X. cheopis asthe
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Figure 7. EPIDEMIOLOGICAL CYCLES OF PLAGUE
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principa plague vector. Pulex irritans, commonly termed the human flea, occurs mainly
in temperate countries among lower socioeconomic groups. This speciesis aisent from
the Arabian Peninsula. The northern rat flea, Nosopsyllus fasciatus, isinvolved only in
the sylvatic plague transmission cycle. This speciesisrarein arid areas of the Arabian
Peninsula. It is much more common in northern areas of Syria, Irag and Iran. Itisadso
widdy though focdly digtributed in Turkey, depending on hogt availability. Appendix

A 4. ligsthe digribution of fleasin the Middle East.

Adult fleas feed exclusvely on blood and utilize blood protein for egg production.

After feeding on arodent, the femae Orientd rat flealays severd (2 to 15) eggs. Severd
hundred eggs may be laid during the entire life span. Oviposition most often occurs on
the hairs of the hogt, dthough the eggs drop off and hatch in the nest or itsenvirons. In
locally humid environments, such as rodent burrows, eggs may haich in aslittle as 2

days. Larveelivein the nest and feed on dried blood, dander, and a variety of organic
materid; they grow rapidly when temperature exceeds 25° C and the rdaive humidity is
greater than 70%. The larva stages can be completed in asllittle as 14 days (at 30 to
32°C), or aslong as 200 days when temperatures drop below 15°C or when nutrition is
inadequate. Mature |larvae pupate in cocoons, loosdly attached to nesting material. Adult
emergence from pupae may occur in aslittle as 7 days or aslong asayear and is
gimulated by carbon dioxide or hogt activity near the cocoon. Adult fleas normaly await
the approach of ahogt rather than actively search for one. They feed on humans when
people and rodents live close together, but man is not a preferred host. However, if rat
populations decline suddenly due to disease or rat control programs, fleas readily switch
to feeding on humans. The life span of adult X. cheopis is rdatively short compared to
that of other fleas species.

Thelifecydeof X. astia isvery amilar to that of the Orientd rat fleaexcept it liveson
both wild and commensal rodents. Gerbils are the preferred hostsin rurd aress. Thelife
cycde of the humanfleg, P. irritans, isaso Smilar to that of the Orientd rat flea. Despite
its common name, P. irritans has alow to moderate preference for humans and is more
likely to feed on rats, mice, and gerbils, maintaining the enzoatic plague cycle anong
these hosts. The human flea prefers swine hogts, which arerarein thisregion.  Pulex
irritans can live well over ayear on these hosts. Domestic animals such as dogs dso
serve as hosts.

The northern rat flea, N. fasciatus, has alife cycle smilar to that of other flees. However,
it istolerant of a broader range of temperatures than the Orientd rat flea. It rarely feeds
on humans. Adultsof N. fasciatus and P. irritans can survive unfed for severa months.

Vector Surveillance and Suppression. The methods of flea surveillance depend upon
the species of flea, the hog, the ecologicad Stuation, and the objective of the
investigation. Fleas can be collected from hosts or their habitat. The relationship of host
dengity to flea dendty should be considered in assessing flea populations. 1t has been
common practice for years to use afleaindex (average number of fleas per host),
especidly in studies of rodent fleas. For X. cheopis, afleaindex > 1.0 flea per host is
conddered high. Thefleaindex has many limitations, snce only adults are considered
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and then only while they are on the host. Fleas are recovered by combing or brushing
the host or by running a stream of carbon dioxide through the fur while holding the host
over awhite surface.

Fea abundance in the environment can be determined by counting the number of fleas
landing or crawling in one minute on the lower parts of the legs of the obsarver. The
trouser legs should be tucked into the socks to prevent bites. Flea populations can aso be
estimated by placing awhite cloth on the floor in buildings or on the ground in rodent
habitat and counting the fleas that jump onto the cloth. Various flea traps have been
devised. Some uselight or carbon dioxide as an attractant. Use of amodified Tullgren
apparatus, based of the Berlase funnd, dfting and flotation of rodent nesting materias

and dust and debris from infested buildings are effective methods of collecting fleas from
the environment.

Serologies of wild carnivores are sendtive indicators of enzootic plague. Fleas and
tissues from sugpected reservoirs or humans may be submitted for plague andysisto the
Centers for Disease Control and Prevention, National Center for Infectious Diseases,
Divison of Vector-borne Infectious Diseases, P.O. Box 2087, Foothills Campus, Fort
Collins, Colorado 80522. Contact Centers for Disease Control and Prevention at (970)
221-6400 for additiond information. Blood samples are easly collected on Nobuto®
paper strips, dried and submitted to alaboratory for testing. Consult TG 103, Prevention
and Control of Plague.

Control of enzootic plague over large areasis not feasible. Contral efforts should be
limited to foci adjacent to urban areas, military encampments, or other areas frequented
by military personnd. If possible, cantonment sites should not be located in wild rodent
habitat. Fleas quickly leave the bodies of dead or dying rodents in search of new hosts.
Consequently, flea control must dway's precede or coincide with rodent control
operations. Application of insecticidal dusts to rodent burrows is effective in reducing
fleapopulations, but it is very labor intensve. Baiting with formulations that rodents
cary to ther dens or with baits containing systemic insecticides thet kill fleas when they
feed, has been effective but may pose environmentd risks.

Urban plague control requires that rodent runs, harborages and burrows be dusted with an
insecticide labeled for flea control and known to be effective againgt locd fless.
Insecticide bait stations can also be used. Rat populations should be suppressed by well-
planned and intensive campaigns of poisoning and concurrent measures to reduce rat
harborages and food sources. Buildings should be rat- proofed to the extent possible to
prevent rats from gaining entry. Domestic rodent control is discussed in Technicd Guide
(TG) 138, Guide to Commensal Rodent Control. Insecticides recommended for flea
control arelisted in TIM 24, Contingency Pest Management Pocket Guide.

Military personnd, epecialy those involved in rodent control, should use the personal
protective measures discussed in TIM 36, Persond Protective Techniques Against
Insects and Other Arthropods of Military Significance, as outlined in Appendix F. Active
immunization with avaccine of killed bacteria confers protection against bubonic plague
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(but not pneumonic plague) in most recipients for severa months. Booster injections are
necessary every Sx months. Vaccination should not be relied upon as the sole preventive
measure.

M. West Nile Fever.

West Nile fever is amosguito-borne illness characterized by fever, headache, muscular
pain, and rash. Occasiondly, serious complications involve the liver and nervous system.
The etiologica agent, West Nile virus (WNV), is named after the didtrict of Uganda
where the viruswasfirg isolated. It isaFlavivirus closdy reated to viruses causng
Japanese encephditis and St. Louis encephditis. Infection with WNV is most often
asymptomatic. The incubation period ranges from 1 to 6 days and clinically resemblesa
mild dengue-likeillness

Military Impact and Historical Perspective. WNV wasisolated in 1937 and was one
of the earliest human arbovird infections to be documented. Undoubtedly, WNV has
been the cause of many cases classfied asfevers of unknown origin in military

personnd. Inview of the mild illness and the infrequent occurrence of epidemics, the
military impact of thisillness would be minor, particularly in comparison with other
diseasesin the Middle East. Infection with WNV will complicate diagnoses by medica
personnd, snce West Nile fever cannot be clinicaly distinguished from many other
arbovird fevers.

Disease Distribution. WNV has been isolated in many areas of Africa, Europe, India
and Pakistan. Vird isolations from vertebrate hosts and mosquitoes, and serological
surveys of humans and suspected reservoir hogts indicate WNV is widespread throughout
the Middle East.

Transmission Cycle(s). WNV has been isolated from numerous wild birds and
mammas. Serologica surveys have demonstrated WNV antibodies in wild and domestic
bird species, wild mammals such aslemurs, rodents and bats, and domestic animals such
as camels, horses, mules, donkeys, goats, cattle, water buffalo, sheep, pigs and dogs.
However, birds are consdered to be the primary reservoir for WNV and may reintroduce
the virus during seesond migrations. Infections in most mammalsfall to produce
viremias high enough to infect potential vectors. WNV has been isolated from severd
species of mosquitoes in nature, and they are recognized as the mgjor vectors, especidly
Culex spp. WNV has aso been recovered from bird-feeding ticks and mites. A natura
bird-tick zoonatic cycle has been suggested, but the role of ticks in the natura
tranamission of WNV has not been well defined. Mosquitoes are clearly implicated in
the transmission of WNV to humans. WNV replicates quickly in mosquitoes when
temperatures exceed 25°C. Infected mosguitoes can transmit WNV for life.

Vector Ecology Profiles.

Culex univittatus 1Sthe primary vector. Anopheles coustani, Cx. antennatus, Cx. pipiens
pipiens, Cx. p. molestus and Cx. perexiguus are potentia vectors. Thetick Ornithodoros
capensis is apossble zoonatic vector of the virusin colonid birds inhabiting idandsin

the Caspian Sea off the coast of Azerbaijan.
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Culex pipiens pipiens occurs throughout the region. Culex univittatus is digributed in the
coadtal plains of Kuwait, Iran, Irag, Israel, Lebanon, Oman, Saudi Arabia, Syria, Turkey
(coastd plains and centra plateau) and Yemen. Culex pipiens molestus isfound in the
coagtal plains of Iran, Isradl, Lebanon and Saudi Arabia. 1t may aso occur in adjacent
countries. Culex perexiguus occursin Iran, Irag, Lebanon, and Turkey. Culex
antennatus occursin Iran, Isragl, Saudi Arabiaand Y emen.

Culex pipiens molestus and Cx. p. pipiens usudly prefer to feed on birds but readily feed
on humans and large animds like camels, cettle and goats. They are annoying biters and
produce a high-pitched buzzing sound that can be easly heard. Members of the Cx.
pipiens complex feed and rest indoors or outdoors. Three or 4 days after a bloodmed,
Culex pipiens deposits egg rafts containing 75 to 200 eggs on the water surface.
However, Cx. p. molestus is atogenous and does not require a bloodmeal prior to
ovipogition. Common ovipostion Stesinclude cisterns, water troughs, irrigation

spillovers, wastewater lagoons, and swamps. Eggs hatch 2 to 4 days after deposition.
Larvae of the Cx. pipiens complex generdly prefer ground poolswith high

concentrations of organic matter or swamps with emergent vegetation. Polluted water
from septic systemsisan ided breeding Ste for the Cx. pipiens complex. Larva
development requires 7 to 9 days at atemperature range of 25 to 30°C. At lower
temperatures, larval stages may require 15 to 20 days. The pupa stage lasts about 2 days.
Adult populations display two smdl population peaks in temperate countries, one from
May to June, and another from September to October. However, since Cx. pipiens sl.
frequently breedsin various types of wastewater, the peaks are not as sharp as for other
Culex pecies. Inthe Arabian Peninsula, populations of this mosquito occur year-round
because wastewater is fregly available most of the year. Increasing urbanization and poor
sewage systemsin many parts of the Middle East contribute to the spread and abundance
of Cx. pipiens.

Culex univittatus breeds in swamps, slow-moving streams, or ground pools with either
high organic content or dense vegetation. The life cycleis amilar to that of the Cx.

pipiens complex. Although Cx. univittatus tolerates organic matter, it prefers relatively
clean water compared to the Cx. pipiens complex and is much more dependent on rainfal
inorder to propagate in large numbers. Culex univittatus dso prefers birds but bites man
readily during its pesk population periods. In contrast to the Cx. pipiens complex, Cx.
univittatus islesslikely to feed indoors.

Culex perexiguus breedsin standing ground pools, irrigation plots, date pam plots, and
ricefidds, paticularly in Iran. It prefers breeding sites with vegetation and sunlight.

Culex antennatus breedsin sunlit, grassy ponds with relatively clear, clean water. Rice
fields and isolated stream pools are the most common habitats reported for this speciesin
the Middle East. Culex antennatus and Cx. perexiguus feed and rest primarily outdoors.
All these Culex species generdly begin biting at dusk and continue throughout the night,
with pesk biting occurring the first hours after sunset.

In temperate countries, Culex univittatus, Cx. antennatus, and Cx. perexiguus have two
pronounced population peaks: one occurring from May to June, and a second occurring
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from September to October. In Saudi Arabia, these species have either asingle, very
short peak in population (drier areas) or occur amost year-round (Asr Didtrict).

Most Culex spp. are relatively strong fliersthat can easlly travel 3 to 5 km from ther
breeding sites. However, winds of over 4 km per hour are likely to prevent flight and
hence curtall feeding activity indl Culex species.

All of the above species are somewhat attracted to light, resulting in greater numbers of
mosquitoesin artificidly lit areas. Most Culex spp. can be collected in light traps.

Adults have an average life span of 2 to 3 weeks. Overwintering in temperate countries
occursin the adult stage, with members of the Cx. pipiens complex surviving in much
larger numbersthan Cx. univittatus. Thisisatributed to the tendency of members of the
Cx. pipiens complex to shelter in manmade structures.

Anopheles coustani isalarge dark mosguito that is often mistaken for An. hyrcanus. Its
larvae inhabit undrained swamps of the Hula Valey in Isragl, and the species has been
reported in Oman and suspected in Saudi Arabia. As swamps have been drained, it has
continued to survive in stagnant pools, but its populations have decreased. 1t feedson
man but prefers animas. Appendix A.L. ligts the distribution of mosquitoesin the

Middle East. Vector ecology profiles of the Middle East mosquitoes are summerized in
Appendix B.1.

Vector Surveillance and Suppression. Epidemics of West Nile fever are infrequent,
and continued long-term survelllance for virus activity can rarely be justified when
consdering other hedlth care demands. Reduction of mosquito populations by ULV
Spraying may be ussful as ameans of disease control. The most feasible long-term
control strategies involve reducing vector breeding by environmenta management
techniques. Personal protective measures to prevent mosquito bites are the most
practica means of avoiding infection with WNV. Consult TIM 13, UltraLow Volume
Dispersa of Insecticides by Ground Equipment; TIM 24, Contingency Pest Management
Pocket Guide; and TIM 40, Methods for Trapping and Sampling Smal Mammas for
Virologic Testing. Also see vector surveillance and suppression under maaria, page 71.

N. Sindbis Virus.

Sindbis virus belongs to the genus A/phavirus in the family Togaviridee. It isclosdy
related to the Western equine encephditis complex. The incubation period islessthan a
week and symptoms may include fever, headache, rash, and joint pain. Syndromes
resulting from Sindbis virus infection have been called Ockelbo disease in Sweden,
Pogsta disease in Finland, and Kardlian fever in the former Soviet Union. No fatd cases
have been reported.

Military Impact and Historical Perspective. Sndbisviruswasfirs isolated in 1952
from Culex mosquitoes collected in the village of Sindbis north of Cairo. A rolein
human disease was recognized in 1961 when Sindbis virus was isolated from patients
with fever in Uganda. Although outbresks of Sindbis virus have caused sgnificant
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human morbidity in areas of northern Europe and South Africa, this disease is expected
to have minor impact on military operationsin the Middle East.

Disease Distribution. Sindbisvirusisone of the most widdy distributed of al known
arboviruses. Studies have demonstrated Sindbis virus transmisson in mos of the Eastern
Hemisphere. Serologica surveys and vird isolaionsindicate that Sindbis virusis
circulaing in many parts of the Middle Ead.

Transmission Cycle(s). A wide range of wild and domestic vertebrate species are
susceptible to infection with Sindbis virus. Most experimentaly infected wild bird
gpecies eadily produce viremias high enough to infect severa different species of
mosquitoes. Wild and domestic birds are considered the main enzoatic reservoir.
Although severa species of domestic animals can become infected with Sindbis virus,
there is no evidence that these infections result in Sgnificant iliness. Evidence implicates
bird-feeding mosquitoes of the genus Culex asthe vectors of Sindbis virusin enzootic
and human infections. However, vird isolations and transmisson experiments have
shown that Aedes spp., which are less host specific and feed readily on both birds and
humans, may be important as vectors linking the enzoatic cycle with human infection.
Mechanisms that adlow the virus to overwinter and survive between periods of enzootic
transmission have not been identified.

Vector Ecology Profiles.

Based on vird isolations, the suspected vectors of Sndbisvirusin the Middle East are

Culex antennatus, Cx. pipiens complex, Cx. univittatus, and Anopheles pharoensis. The
Cx. pipiens complex occurs throughout the region. Culex univittatus is distributed in the
coadtd plains of Iran, Irag, Isradl, Kuwait, Lebanon, Oman, Saudi Arabia, Syria, Turkey
(coadta plains and centrd plateau) and Yemen. Culex pipiens molestus isfound on the
coadtd plainsof Iran, Israd, Lebanon and Saudi Arabia. It may aso occur in adjacent
countries. Culex antennatus occursin Iran, Israel, Saudi Arabia and, possibly, adjacent
countries. The biology of these Culex spp. is discussed in the preceding section on West
Nilefever.

Anopheles pharoensis occurs only in Saudi Arabia, Yemen and, rardly, Isradl. Anopheles
pharoensis larvae develop in swamps, reedy marshes, and rice fields with emergent
vegetation. This species feeds on man and animals, indoors and outdoors, and also rests
indoors or outdoors. Thisisavery large mosquito and a strong flier that can travel 10 km
or moreto find hosts.

Vector Surveillance and Suppression. See West Nile fever (page 104).

O. Other Arthropod-borne Viruses.

Many enzootic arboviruses are circuating in the Middle East but little is known about
them. Available epidemiologicd information indicates that they would have aminor
impact on military operations. However, medica personnel should be aware of these
arboviruses because they will frequently be treating fevers of unknown origin.
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Tahynavirus (Bunyaviridae, Bunyavirus, Cdiforniagroup) iswidely digtributed in
Europe, Africa, and Asa Inthe Middle East, it has been recorded from Turkey.
Infection with Tahynavirus is associated with fever lasting 3 to 5 days, headache and
nausea, but symptoms are usually mild and complications are rare. No resdud sequelae
and no degaths have been recorded due to Tahynavird infection. Wild mammals,
especidly hares, rabbits and hedgehogs, are reservoirs. Birds do not appear to be
involved in the circulation of the virus. Antibodies to Tahynavirus have been found in
catle. The virus has been isolated from severa pecies of mosquitoes, including
Anopheles hyrcanus in Southesstern Azerbaijan and Cx. pipiens in Tgikigan.

Bata virus (Bunyaviridee, Bunyavirus, Bunyamwera group) may cause amild fever with
meningitis syndrome, but most infections are asymptomatic. The duration of illnessis5
to 7 days. Bata virusis distributed throughout eastern Europe and Russia from the
tundra belt in the north through the steppe belt in the south. In northern aress, the
principa vectors are mosguitoes of the genus Aedes, chiefly members of the Ae.
communis complex. In southern areas, anophelines predominate as vectors. Available
serological dataimplicate cattle as the principa vertebrate hogts. Batal virus has been
recorded from Turkey.

Bhanjavird infection is a tick-borne disease gppearing as asmple febrileillness or with
sgnsof meningitis It isan undasdfied virusin the family Bunyaviridae. Bhanjavirus

has been isolated from severd genera of ticks in Africa, Europe, the former Soviet Union,
and India. This virus has been recovered from sheep and goats. In the Middle East there
is evidence that Bhanja virus may be circulating in Iran and Syria.

Severd poorly studied Phleboviruses (Bunyaviridee) have been isolated from the Middle
Eadt. Karimabad virus has been isolated from phlebotomine sand fliesin Iran, and
antibodies in humans are prevadent throughout the region. The digtribution of the virus
appears limited to central and northeastern Iran. Gerbils are seropositive, but domestic
animas are not. Salehabad virus was isolated from phlebotomine sand fliesin Iran.
Antibody has been reported in humans in Pakistan and Bangladesh. Teheran virus was
isolated from P. papatasi sand flies collected in Teheran, Iran. No human infection is
known.

Phlebotomus perniciosus tranamits Toscana virus (Bunyaviridae, Phlebovirus) inthe
northern and western Mediterranean. Encephditis may occur in humans following
Toscanavirusinfection. Turkish soldiers stationed in northern Cyprus during 1992
suffered an 8% incidence of infection. Phlebotomus perniciosus occursin Turkey.

Al Khumer hemorrhagic fever is tranamitted by infective ticks or exposure to infected
animas, usualy sheep, goats or cattle. The disease is known to be enzootic in rurd areas
of Saudi Arabia One degath occurred in Riyadh, and seroposivity levels up to 80% were
subsequently found among abattoir workers tested in Riyadh that same year.

Rift Vdley Fever (RVF), abunyavirus belonging to the genus Phlebovirus, is capable of
infecting awide range of hogts, including domestic animas. RVF virus causes high
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mortdity in calves and lambs and abortion in nearly al pregnant livestock. In humans,
RVF virus normally causes an acute, undifferentiated, febrile disease. Severe sequelae,
including encephditis and hemorrhagic fever, may occur. RVF virus was redtricted to
sub- Saharan Africa until a 1977 epidemic in Egypt, which involved an estimated 18,000
human cases. The principd vectors during the epidemic were members of the Cx. pipiens
complex. Other competent vector species that are widespread in the Middle East include
Ae. caspius, Anopheles pharoensis, Cx. perexiguus and Cx. antennatus. Therefore,
countriesin this region may be vulnerable to the introduction of RVF virus. Increasing
human traffic acrossthe Sna, as wdl as the smuggling of unvaccinated domestic

animas, will pose a continuing threet of introduction of RVF virusinto Israd.

VI. Militarily Important Vector-borne Diseases with Long Incubation Periods (>15
days)

A. Leishmaniasis. This potentidly disfiguring and sometimes fatal disease is caused
by infection with protozoan parasites of the genus Leishmania. Transmission results
from hites of infected phlebotomine sand flies. All vectors of leishmaniasisin the Old
World are in the sand fly genus Phlebotomus. Incubation in humans may take aslittle as
ten days, or more than Sx months. Symptoms include ul cerative cutaneous lesions
(cutaneous leishmaniasis or CL), lesons in the mucosal areas of the mouth and/or nose
(mucocutaneous leishmaniasis or MCL), and internd pathologica manifestations
resuting in fever, swollen lymph glands, anemia, enlargement of the liver and spleen,

and progressive emaciation and wesakness (viscerd leishmaniasisor VL). Inthe Middle
Eadt, both CL and VL are important public health problems.

CL (Baghdad bail, Jericho boil, Orientd sore), caused by infection with Leishmania
major Of Le. tropica, typicaly appears asanonheding ulcer. Theleson usudly
develops within weeks or months after a sand fly bite and dowly evolves from a papule
to anodule to an ulcer. Cutaneous lesions may resolve quickly (2-3 months) without
trestment or they may become chronic (lasting months to years) and will seldom hesl
without trestment. Scarring is associated with hedling. In endemic aress, such scars are
common among both rural and urban populations. Life-long immunity to the infecting
Leishmania species normally results

VL (Kda-azar, Dum Dum fever), isthe most severe form of leshmaniads, with as much
as 95% mortdlity in untreated cases. It isachronic disease and, without treatment, is
marked by fever (2 daily pesks), weakness and, as the parasites invade interna organs,
weight |oss coupled with enlargement of spleen and liver that may resemble severe
malnutrition. 1t should be noted that cutaneous lesions may aso be seen in human
viscerd leishmaniass cases, but the chronic viscerdizing nature of the diseaseisthe
main concern.  Inthe Old World, VL isusudly attributed to L. donovani or L. infantum.
Viscerotropic L. tropica has also been reported and was described in veterans of the
Perdan Gulf war. The incubation period for VL isusudly 4 to 6 months but may be as
short as 10 days or aslong astwo years. By the time the disease is diagnosed, patients
have usudly forgotten any contact with sand flies. Inendemic regionsit is a disease of
the young and old, who succumb to it disproportionately. Epidemics of VL often follow
conditions of severe drought, famine or disruption of native populations by wars that
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produce large numbers of refugees. In Sudan, between the years 1991 and 1996, there
were reports of 10,000 treated cases and 100,000 deaths from VL. Surveys suggest a
death rate of 38 to 57% for the period 1984 to 1996.

Military Impact and Historical Perspective. Although not awar sopper, leishmaniass
isapersstent hedlth threat to U.S. military personnel because troops deploy or conduct
military exercisesin locations where the disease isendemic. The overal potentia for

this disease to compromise mission objectivesis sgnificant. CL ishighly endemicinthe
Middle East, and in some areas 80-90% of the people bear leishmania scars. Soldiers
exposad to sand fly bites while deployed to the region are highly susceptible to infection
with Leishmania. 1mmunity among US military personnd is essentialy nonexistent, and
recovery from CL does not confer immunity to VL. Inthe Karum River Vdley of Irag,
US forces suffered 630 cases of the disease in a 3-month period during WWII. During
the 1967 "Six Day War," |sraeli soldiers camped near Jericho in the Jordan Vdley
suffered a 50% attack rate of Le. major. Inthe northern Sinai desert, 113 cases of Le.
major were reported from Multinational Forces and observers from 1973 through 1991.
In 1990-91, twenty cases of CL due mainly to Le. major and 12 cases of VL dueto Le.
tropica were diagnosed when 697,000 dlied soldiers were deployed to the Arabian
Peninsula during Operations Desert Shidd and Storm.  Even though no fatalities were
associated with leishmaniasis in this deployment, new lessons were learned that could
affect future military deployments. Before the Persian Gulf War, eastern Saudi Arabia
was not known to be endemic for viscerd leishmaniasisand L. tropica was not
convincingly shown to produce viscerd disease. More importantly, the potentia for
leishmaniasis to cause intransigent post- deployment diagnostic problems and thresaten
blood supplies had not been anticipated. Returnees from the Persian Gulf War were
barred from donating blood for up to two years, severdly impacting blood supplies.
Infection with Leishmania was even listed as one of the causative agents of Persgan Gulf
War syndrome, but scientific evidence for this association is lacking.

Diagnosis of leshmaniasisis difficult at best, and providing proper care for service
members who may have been exposed or infected is along, costly and complex process.
Trestment usudly requires 20 or more days and congsts of injections with pentavalent
antimony (Pentostam). Because this drug is not registered for use in the US, it must be
administered under an experimental protocol at an approved medicd treatment facility.
Edimated leshmaniass-related costs can exceed US $17,000 per patient, with an average
of 92 lost duty days per patient. Other important but less quantifiable costs include loss

to the unit, persond distress, and delay of career progression.

Disease Distribution. CL dueto Le. major (“wet sore”) occursin the Old World
throughout the Mediterranean basin countries of North Africa, the Middle East and
southern Europe, parts of sub-Saharan Africa, southern Asig, the western part of the
Indian subcontinent, and China.  In the Middle East it iscommon in Isradl, Jordan,
Lebanon, Syria, Irag, Iran, southern Turkey, northern and southern Saudi Arabia, and
Yemen (Figure 8). Locditiesof Le. major share asemi-arid to arid climate with a hot
dry season lagting six or more months, in which air temperatures regularly exceed 35°C
and frequently exceed 40°C. All these locdlities arein areas of low relief, mosily amost
flat, and share soils sufficiently deep and frigble yet sufficiently cohesive for the
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FIG. 8. ENDEMIC AREAS OF CUTANEOUS LEISHMANIASIS IN THE MIDDLE EAST (DARK SHADING)
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congtruction of deep, durable, rodent burrows. The diseaseis generdly endemic
throughout rura aress of these countries where colonia rodent reservoirs (jirds or
gerbils), such as Rhombomys, Psammomys or Meriones, and the proven vector,
Phlebotomus papatasi, are present. The burrow systems of these animas provide
protection againgt extremes of externd temperature and desiccation, and contain
consderable amounts of organic debris. Anthroponotic (humartto-human) transmisson
of CL dueto Le. tropica occursin urban centers of Iran, Iraq, Syriaand Turkey, southern
parts of the former Soviet Union, and Afghanstan. CL dueto Le. tropica isbecoming
more common in rurd highland villages in Lebanon, Jordan, Isradl and Saudi Arabia
The disease is wide spread in areas with atemperate climate (Mediterranean basin), with
an arid, cold climate (Transcaucasian region, Afghanistan, etc.), and with an arid, warm
climate (Jordan, Israel, Saudi Arabia, Egypt, €tc.).

VL dueto Le. infantum occurs in the Mediterranean basin countries of North Africa, the
Middle East and southern Europe, in East Africa, South Centrd Ada, andin China. In
the Middle Eastern Region, it is reported from parts of Cyprus, Isragl, Lebanon, Jordan,
Syria, Irag, Iran, southern Turkey, northern and southern Saudi Arabia, and the
neighboring Arab countries of Bahrain, Qatar, United Arab Enrates, Oman and Y emen.
(Figure9). Itisnot highly endemic in any of these countries. Viscerd leishmaniass
caused by Le. donovani is consdered rare in most countries of the region. However, in
northern Irag it reappeared in the 1970s and spread to central Irag. 1n 1973, 1,100 cases
were recorded, with most cases occurring in Baghdad and surrounding areas. Considered
endemic but rare in Kuwait, recent cases of VL arerecorded asimported. In southern
Saudi Arabiaand in neighboring Yemen VL caused by Le. donovani has been reported,
and in each case it was considered imported.

Transmission Cycles. Le. major isaparasite of colonia desert rodents, especialy
gerbils such asthe fat sand rat, Psammomys obesus. Femae Phlebotomus papatasi
inhabit the burrow systems of these rodents and acquire infections while feeding on their
rodent hosts. Amastigotes (the mammadian form of the Leishmania parasite) ingested
with the bloodmed transform to a flagellated promastigote form within the gut of the
femaefly. In addition to a bloodmed, the femae fly seeks and consumes sugar from the
plants in the area during subsegquent nocturnd flights. These sugars help maintain
Leishmania infectionsin the flies. Promadtigotes multiply in the gut of the sand fly

within the bloodmed and undergo development to an infective form caled the metacycdlic
promagtigote. By the time the bloodmed is digested and the fly isready to lay itseggs,
infective metacyclic promastigotes are ready to be transmitted to the next vertebrate host
when the sand fly feeds again. In Le. major foci, where the principd reservoirs are
colonid rodents, humans are considered accidenta or incidental hosts, becoming infected
when their habitat overlgpsthat of the rodent host. In urban Le. tropica, humans may
serve asresarvoirs. Inrurd areas, non-human hodsof Le. tropica may indude wild and
domedtic rodents living in dose proximity to humans.

Femde sand flies are quiet "stedth biters' and may go unnoticed by military personnd as
they fly and bite from dusk to dawn. They may dso bite during the daytime if disturbed
in thelr hidden resting Stes. Infective-stage promastigotes (metacyclics) are deposited in
the skin of a susceptible host when the infected sand fly refeeds. There they are engulfed
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FIG. 9. ENDEMIC AREAS OF VISCERAL LEISHMANIASIS IN THE MIDDLE EAST (DARK SHADING)
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by white blood cells or macrophages, in which they transform to amastigotes. These
proliferate in the host's cdll until it ruptures, & which time they reinvade other host cdlls.
At the skin surface, the tiny bite Site becomes a smadll red papule that enlarges and
ulcerates, with araised edge of red inflamed skin. Thisinflamed areais where
macrophages continue to engulf parasites and assst in their multiplication. The ulcerated
sores may become painful, last for months and, in uncomplicated CL caused by Le.
major, eventualy hed to form the characteristic scars seen on 80 to 90% of the
population in some endemic areas of the region.

Theincriminated vector of Le. tropica inthe Middle East is P. sergenti. Thisform of CL
(“dry sore”) ismost common in densealy populated urban centers of the Middle East and

is congdered to have a human-sand fly-human (anthroponatic) transmission cycde, with

no recognized sylvatic reservoir. In recent years, CL dueto Le. tropica has been reported
in rurd highland villages of Jordan, Isradl and southern Saudi Arabia. In thesefodi, the
disease is thought to have a zoonatic transmission cycle, dthough a sylvatic reservoir has
not been confirmed.

The cycle of development of parasites causing VL is essentidly the same as described for
CL. The differences when dedling with VL caused by Le. infantum and Le. donovani are
the species of sand fly vectoring the disease and the reservoirs for that disease. Inthe
Middle Ead, VL is caused manly by infection with Leishmania infantum andisa
zoonotic disease of wild canids. It has been found in jackals and foxesin rurd aress, as
well asinferd and domestic dogs. Incidentd infections in humans are common where
dogs live in close asociation with their masters and where the habitats of wild and
domestic reservoirs overlap. In addition to wild and domestic canids and man, L.
infantum has been isolated from infected rats (Rattus rattus) in Southern Saudi Arabia
next to Y emen, expanding the list of potentid reservoirs. VL dueto Le. donovani is
reported from some countries in the region, but such cases are less frequent than those
dueto L. infantum and usudly are imported. Asmentioned earlier, aless virulent,
viscerotropic form of Le. tropica has aso been reported from the region.

Vector Ecology Profiles. The proven sand fly vector of Le. major intheregionisP.
papatasi, and suspected vectorsinclude P. alexandri, P. ansarii, P. bergeroti, P.
caucasicus, and P. salehi. Theincriminated vector of Le. tropica intheregionisP.
sergenti. Suspected vectors Le. tropica are P. chabaudi, P. saevus, and P. sergenti.
Proven or suspected vectors of Le. infantum inthe Middle East are P. brevis, P.
halepensis, P. kandelakii, P. kryreniae, P. longiductus, P. neglectus, P. simici, P. tobbi
and P. transcaucasicus. From North Africathrough Irag and Iran across to western
China, the proven vector of Le. donovani is P. alexandri, and suspected vectorsin Iran
and the Centrd Asan Republics of the former USSR include P. caucasicus and P.
mongolensis.

Adult sand flies rest during the daytime in dark, humid, protected areas, such as rodent
burrows, rock crevices and caves. The preparation of military bunkered ground positions
in desert areas provides additiona protected daytime resting sites for phlebotomine sand
flies. In urban areas, sand fly adults often rest in dark, cool, humid corners of inhabited
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human and anima structures. Abandoned structures and their vegetative overgrowth
often become attractive wild rodent habitats and foci of rura CL.

Vegetation isimportant as a sugar source for both male and female sand flies. Suger is
required for females developing parasite infections. Eggs are devel oped after a
bloodmed and are deposited in dark, humid, protected areas. They develop into minute
caterpillar-like larvae that feed on mold spores and organic debris. The larvae go through
four indars and then pupate near larva feeding Stes. Development from egg to adult is
30 to 45 days, depending on feeding conditions and environmenta temperatures.
Phlebotomine sand fly eggs, larvae and pupae have seldom been found in nature,
athough exhaustive studies and searches have been made. The adult femae has been
observed to soread eggs around rather than ovipositing in Sngle egg laying Sites. The
larvee are believed to be widdy digtributed in endemic environments but are probably
below the ground surface in termite mounds, rodent burrows or other tunnels where
temperature, humidity and mold growth provide ided growing conditions. Because of
their minute and ddlicate nature, larvae have seldom been collected in the wild. The dusk
to dawn movement of adults is characterized by flight just above the ground surface to
avoid wind. Adult sand flies generdly do not travel great distances, and most flights are
believed to be lessthan 100 meters. The femaesfly in alow hopping flight just above
the ground in search of rodent hosts. Both mae and femde sand flies seek plant sugars
from local vegetation. Sand fly habitats in the region range in dtitude from desert aress
below sealeve to 2,800 m in the mountains. Where seasond temperature and rainfall
changes occur, large numbers of adult sand flies are common in the warmer months of
April through October, especidly after rains. However, Le. tropica peak seasonal
incidence occurs during January and February.

Vector sand flies have short flight ranges. Their dusk to dawn flights coincide with the
nomadic activity of peoples of the region, who often travel at night to avoid the extreme
heat of daytime hours. Areas with some vegetation, and cliffs, rock outcroppings, or
other geologic formations thet alow for suitable hiding places and daytime resting Sites
areimportant habitats. Exact information on reservoirs and vectors will require more
extensve sudy in many countries of the region. Vast areas of these countries remain
unsurveyed for vectors and disease. When searches are made, sand fly vectors are often
found in areas where they were previoudy unknown.

Vector Surveillance and Suppression. Sand flies may be collected by avariety of
methods. Light traps used for mosquito collection should be modified with fine mesh
screens because the smal size of phlebotomine sand flies alows them to pass through
norma mosquito netting. Sticky traps prepared with paper and vegetable or plant oil are
useful and may be placed near rodent burrows, rock crevices, building debris, in and
around buildings or congtructed military earthworks, and in loca vegetation where sand
fliesare likely to rest during daytime hours. The sticky paper trap is dso useful where
light trgps are elther unavallable or their useis limited due to night security measures.
Aspirator collections by trained personne from sand fly resting Sites are useful but 1abor
intengve. Identification requires a microscope and some training; however, with some
experience, sorting and identification by color and sze is quite accurate usng minimd
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magnification. For proper species identification, laboratory microscopes having 100X
magnification are required.

Sand flies are susceptible to most pesticides, and residud insecticide spraying of
grounds/structures (inside and outside walls) of encampment areas, coupled with barrier
goraying of 200 m of territory surrounding encampment Sites, is effective. Consult TIM
24, Contingency Pest Management Pocket Guide, for specific pesticide recommendations
and gpplication techniques. When the use of organophosphates or other insecticides is
impractical due to the combat Situation or other operationa requirements, personal
protective measures (proper wearing of permethrin-treated uniforms and skin repdlents)
will provide nearly complete protection. Norma mosquito bednets and screening are
ineffective because of the ability of sand fliesto crawl through the mesh. Commanders
must inform troops of the risks of infection and monitor the proper wearing of uniforms
and use of skin repdlents.

Since small desert rodents are often the norma hosts of sand flies, selection of
encampment sites without vegetation or rock outcroppings that enhance rodent harborage
isimportant. Cleanup and remova of garbage and debris that encourage rodent
harborage are necessary for longer periods of occupation. Where combat Situations
outweigh selection and cleanup, resdud insecticide spraying will grestly reduce sand fly
prevaence. Again, proper wearing of trested uniforms and use of skin repdlentswill
suffice where other control measures cannot be used to reduce sand fly incidence. Pets
must be gtrictly prohibited because any smal desert rodent and/or loca dog may be
infected with cutaneous or viscerd leishmaniasis and other infectious diseases.

B. Schistosomiasis. (Bilharziags, Snall fever)

Thisdisease is caused by trematodes in the genus Schistosoma thé live in the veins of
humans and other vertebrates. Eggs from adult worms produce minute granulomata and
scars in the organs where they lodge. Symptoms are related to the number and location
of theeggs. The WHO consdersfive species of schistosomes sgnificant in terms of
human disease. Schistosoma mansoni, S. japonicum, S. mekongi and S. intercalatum give
rise to primarily hepatic and intestind symptoms. Infection with S. haematobium usudly
produces urinary manifestations. The most severe pathologicd effects are the
complications that result from chronic infection. Symptoms of acute disease appear 2 to
8 weeks after initid infection, depending on the parasite species, and can be intense,
especidly in nonimmune hogs. Clinica manifestations include fever, heedache,

diarrhea, nauseaand vomiting. Blood may be present in the urine but usually occurs later
inthe disease. The acute stage of schistosomiasisis usudly more severein the Asan
formssS. japonicum and S. mekongi thenin S. mansoni, S. intercalatum, or S.
haematobium.

Military Impact and Historical Perspective. The first documented cases of
schigosomiassin US military personnd occurred in 1913 among sailors assigned to the
Y angtze Patrol in China. Significant portions of the crews on some patrol boats were
incagpacitated. American forces were not deployed in areas endemic for schistosomiasis
during World War I. However, infection was prevaent among Allied Forces engaged in
Mesopotamia and various parts of Africa. During World War [, the US Army
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hospitdized 2,088 patients with schistosomiasis. More importantly, the average number
of dayslogt per admission was 159, dmost haf ayear per case. Over 1,500 cases of
acute infection dueto S. japonicum were reported in US troops during the reinvasion of
Leytein the Philippines. Allied and Axis troops deployed in the North African and
Middle East campaigns experienced high rates of infection. During the early 1950s,
troops of the People’s Republic of Chinawere training aong the Y angtze River for an
amphibious landing on Taiwan. However, the invason had to be cancelled when 30,000
to 50,000 cases of acute schistosomiasis, 10 to 15% of theinvasion force, occurred. By
the time the Chinese army recovered, the US had established the Taiwan Defense
Command and had begun routine patrols of the Taiwan Strait. Schissosomiasswas rare
among US military personnd during the Vietnam War.

Disease Distribution. Over 200 million persons are infected with schisosomiasis
worldwide, causing serious acute and chronic morbidity. Schistosoma mansoni and S.
haematobium are endemic in the Middle East and are consdered amgor public hedlth
problem. Current endemic areasin theregion areillugrated in Figure 10.

Iran: Low endemiclevelsof S. haematobium occur only in Khuzestan Province,
primarily in areas around Ahvaz, Dasht Mishan, Dezful, Haft Teppeh, Hamidieh,
Khorramshahr, Mian Ab, Sardasht, and Shushtar. During the 1990s, an infection rate of
0.02% was reported in Khuzestan Province. Transmission is year-round, peaking from
May through July and October through December.

Iraq: Schistosoma haematobium is ditributed dong the entire Euphrates and Tigris (as
far north as Samarra) River system and tributaries, including urban areas. An isolated
focus exigts in the northern province of Ninawain the area of Tal Kayft. No
transmission occurs south of Basrah because the ddta waters are too saline for snal

hogts. Incidence decreased during the 1980s due to control programs. Transmission
occurs year-round, with increased risk from June through September.

Jordan: The endemic Satusisunclear. Twenty-seven cases of urinary schisosomiasis
were reported during 1984 near Seil Al-Hasa, Al Karak Governorate. The Minigtry of
Hedlth declared Jordan to be free of schisosomiasisin 1991. Potentia snail hosts occur
in fod dong the Jordan Vdley, East Ghor Cand, Zarga River (including the King Tad
Dam resarvoir), Yarmouk River, Lake Tiberius, and Jarash Spring. High infection

rates have been detected among migrant foreign workers and refugees from endemic
areas.

Kuwait: Transmission does not occur in Kuwait because of the absence of year-round
surface water and snail intermediate hosts. Imported cases are frequently reported.

Lebanon: Two casesreported in 1995 are believed to represent the first indigenous

transmission since 1969. Higoricdly, foci of urinary schissosomiasis occurred in coastal
areas between Tyre and Sidon.
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FIG. 10. DISTRIBUTION OF SCHISTOSOMIASIS IN THE MIDDLE EAST (DARK SHADING
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Oman: Recognized foci of intestinal schistosomiasis occur in southern coastal arees of
the Dhofar (Zufar) Governorate near Arazat, Mirbat, Tagah, and Sddah. Risk of
infection is year-round but eevated during the pring. Thelast indigenoudy transmitted
cases of urinary schistosomiasis caused by S. haematobium were reported in 1982 from
Sddah, dthough fodl of intermediate snail hogsfor S. haematobium are known from
northern and southern areas of Oman.

Saudi Arabia: Foci of S. mansoni occur in the central and western provinces of Al
Bahah, Al Jawf, Al Madinah (Meding), Asir, Hail, Makkah (Mecca), Ngran, Riyadh, and
Tabuk. Foci of S. haematobium occur in the lowlands of the Red Sea coastdl provinces
(primarily Jizan and Makkah) and Medina. Transmission occurs year-round, with
increased risk from March through May.

Syria: Schistosoma haematobium isfocdly digributed in Ar Raggah and Dayr az Zawr
Provinces dong the Euphrates (downstream from the Euphrates Dam to the Iragi border)
and throughout the course of the Bdikh River basins from the Turkish border. Recent
estimates of prevalence were <1%. Risk of transmission is eevated during the soring and
summe.

Turkey: Schistosoma haematobium isfocaly digributed in southeastern Turkey from
the southernmogt areas of the Bdlikh River (Urfa Province near the Syrian border) and the
Nusaybin area (Mardin Province near the Syrian border). Infection rates are estimated at
1%. Risk of infection is highest during the spring and summer.

United Arab Emirates: Potentid snall intermediate hosts have not been detected. Al
cases of schistosomiasis reported during the 1980s were considered imported.

Yemen: Both S. mansoni and S. haematobium arefocaly distributed in rurd and urban
locaes, particularly in foothill and highland areas. Primary foci occur in Abyan, Al
Mahwit, Dhamar, Hgjjah, Ibb, Lahij, Sadah, Sana, and Taizz Governorates. Limited risk
probably existsin Al Bayda, Al Jawf, Al Hudaydah, and Malrib Governorates.
Transmission occurs year-round, with increased risk from September to October.

Schisosomiasisis not endemic in Bahrain, Cyprus, Israel or Qatar.

Transmission Cycle(s). Thelife cydes of the various schistosomes infecting man are
amilar. A generdized life cycle gppearsin Figure 11. Humans are infected when they
are exposed to cercariae in infested fresh water. A singleinfected snall intermediate host
may release 500 to 2,000 cercariae daily. Cercariae are infective for about 12 hours after
being released from the snail. After cercariae penetrate the skin and enter the blood or
lymph vessdls, they are carried to blood vessels of the lungs before migrating to the liver,
where they develop into mature adult male and femae worms. They matein the liver

and migrate as pairsto veins of the abdomind cavity, usudly the superior mesenteric
veinsin the case of intestind forms (S. mansoni, S. mekongi, S. intercalatum and S.
Jjaponicum) and the venous plexus of the urinary bladder in the case of S. haematobium.
Four to 6 weeks after initid penetration of the skin, adult females begin laying eggs.
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Figure 11. LIFE CYCLE
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Femae worms can deposit from 300 to 2500 eggs per day. Adult wormslive 3to 7
years, but life spans of 30 years have been reported. Only about 50% of the eggs
produced reach the bladder or intestine, where they are excreted in the urine and feces.
The rest become lodged in the liver and other organs. The immunologicd reaction to the
eggsisthe primary cause of both acute and chronic clinical symptoms. The degree of
chronic disease is directly related to the number of eggs deposited in the tissues.

After excretion in urine or feces, a schigosome egg hatches in fresh water, releasing a
sngle miracidium (first larval stage) that penetrates and infects an appropriate species of
snal. Themiracidium can survive as an infective free-living entity for less than aday.
Miracidia undergo a complicated cycle of development involving severd larva stagesin

the snail, and after 30 to 60 days each gives rise to severd hundred infective cercariae.
Humans are the principa hogtsfor both S. mansoni and S. haematobium. 1n Saudi Arabia
the baboon, Papio hamadryas, may be an important reservoir. Baboons inhabit southern
Saudi Arabiain large numbers and have been found naturdly infected with S. mansoni.

Vector Ecology Profiles.

Biomphalaria arabica, Bulinus beccarii, Bu. wrighti and Bi. truncatus arethe
intermediate hosts of schisgosomesin the Middle East. Schistosoma mansoni is
associated with Bi. arabica, while S. haematobium is associated with Bu. beccarii, Bu.
wrighti and Bi. truncatus. 1nhighly endemic areas, only a small percentage of snails
(usudly <1%) areinfected. However, even that low percentage can support human
prevaence rates of 30 to 60% or more. Once infected, a snail may shed cercariae during
its entire life span of about one year.

Snalsarefocdly digtributed in rural and urban areas and are associated with wadis,
irrigation cand's, oases, cisterns, and agueducts. Regiond distribution of snail hostsisas
follows

a. Biomphalaria arabica: Saudi Arabia: occurs along the Red Sea coast, Riyadh, Centra
Kharj Digrict, Medina, Gilad Ghamid, and Wadi Ad Dawasir areas. Yemen: occurs in
Abyan, Al Mahwit, Dhamar, Hgjjah, Ibb, Lgij, Sadah, San'aand Taizz

Governorates, dso, found dong the Gulf of Aden in Muhafazah 2 and 3 territories.

Oman: occurs in the Dhufar Governorate,

b. Bulinus beccarii, Bu. wrighti: Saudi Arabia: Generdly found aong the Red Sea coast
in the southwestern part of the Saudi Arabian peninsula (Asr Region, including Mecca

and Jzan), very focd near Medina, and the Central Region of Al Kharj (Riyadh).

Yemen: occurs aong the Gulf of Adenin Tdizz, Muhafzah's 3 and 5 didricts. Oman:
occursin the Arazat area. Lebanon: One smdl focus has been reported from the centra
part of the country. These snails generdly occur in the same habitats as Bi. arabica.

C. Bulinus truncatus: Syria and Iraq: occurs in the Tigris- Euphrates valley north of
Basrah. Turkey: occursin low-lying aress of the Tigris- Euphrates valey; does not
usualy occur in mountainous areas. Iran: occurs focaly in southwestern areas of
Khuzestan Province, including Ahvaz, Dasht Mishan, Dezful, Haft Tappeh, Hamidieh,
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Khorramshahr, Mian Ab, Sardasht, and Shustar. Snails generally occur in the same
habitats as Bi. arabica.

Snails prefer till waters and thrive inirrigation canals. Expansion of the number of
irrigation projects throughout the Middle East has generaly increased the available
habitat for snails. Most of these projects are located in lowland areas. Highland areas
above 500 m or streamsin steep terrain are unlikely snail habitats.  Concrete-lined,
covered cands are also usudly poor habitats, but soil-lined cands thet alow reeds or
marshy vegetation to grow provide excdlent snall habitats. As sdinity inirrigated areas
decreases because of leaching, many previoudy sdline agricultura areas become suitable
snall habitats.

Uncovered concrete cands or tanks (the “magid”) may be suitable for snails and must be
treated with molluscicides. Wadis, oases, and other domestic water storage tanks may
provide snail habitats. In'Y emen, ablution basinsin mosgues have become snail habitats.
Tidd areas and sdine waters are not suitable habitat for vector snalls.

Adult snailslay eggsin masses of 50 or more below the water line. Snalls can survivein
temporary pools for considerable periods of time following flooding or heavy rains.
Snails survive dry seasons by burrowing beneath riverbeds. Bulinus truncatus is more
resstant to desiccation than Bi. arabica because the former is better able to burrow in
mud. Snails may be transported by man, and sometimes by birds, to uninfested aress.

Vector Surveillance and Suppression. The most important preventive measurein
reducing the incidence of schistosomiasisis avoidance of fresh water with infective
cercariae. Assumethat al fresh water in endemic areasis infested unless proven
otherwise. The absence of snailsin an area does not preclude infection, since cercariae
can be transported considerable distances by water currents. Combat commanders and
troops must be ingtructed in the risk of infection and measures for schistosomiasis
prevention. No topica repdlent is currently available that provides long-term protection
agang cercaria penetration. Experimenta studies have shown the insect repellent

DEET to provide asignificant level of protection. Cercariae penetrate the skin rapidly, o
efforts to remove cercariae after exposure by applying acohol or other disnfectants to
the skin have limited value. Standard issue BDUs offer subgtantia protection against
penetration, especiadly when trousers are tucked into boots. Rubber boots and gloves can
provide additiona protection for personnel whose duties require prolonged contact with
water.

Cercaria emergence from snalsis periodic, and the numbers found in natura waters
vay with thetime of day. Light simulates cercarid release for S. mansoni and S.
haematobium, and in the Middle East peak numbers of cercariae are found from about
mid-day to 1400 hours. Minima numbers of cercariae are present & night and early in
the morning. Redtricting water contact during pesk cercarid dengity may reduce risk of
infection. However, stepping on and crushing an infected snail will release thousands of
cercariae, regardless of the time of day.
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Cercariae are killed by exposure for 30 minutes to concentrations of chlorine of 1 ppm.
Treating water with iodine tablets is dso effective. Heating water to 50° C for 5 minutes
or dlowing it to stand for 72 hours will render it free of infective cercariae. Water
purification filters and reverse osmoss are effective in removing cercariae.

Molluscicides may be applied area-wide or focally by preventive medicine teamsto
eliminate snails from aquatic aress likely to be used by military personnd. Consult TIM
23, A Concise Guide for the Detection, Prevention and Control of Schisosomiasisin the
Uniformed Services, and TIM 24, Contingency Pest Management Pocket Guide, for
molluscicide recommendations and gpplication techniques. Thereislittle evidence that
snall intermediate hosts have developed resistance to commonly used molluscicides like
niclosamide. The absence of snallsin an area does not preclude infection, Snce cercariae
may be transported considerable distance by currents and wave action.

Control programsin the Middle East have concentrated on the eimination of snail hosts
by the use of chemica molluscicides and the early detection and trestment of infected
cases. Theincidence of schistosomiasis has been greetly reduced in many Middle
Eastern countries. Prevalence declined in Saudi Arabiafrom 9.5%in 1983 to0 1.8% in
1988. However, migration of workers from areas where schistosomiasis is endemic, the
inaccessbility of snall habitatats, limited public health resources, and new water resource
development projects such as dams and irrigation schemes have hampered control efforts
in many countries. The provision of piped water to houses or ingtdlation of water taps
for public use will hep reduce human contact with infested water and interrupt
transmission of infection.

C. Onchocerciasis. (River Blindness)

Thisisachronic, nonfatd disease in which adult worms form fibrous nodulesin
subcutaneous tissues. Adult femae worms can live for 15 years and produce thousands

of microfilariae that migrate through the skin, causing disfiguring skin lesions.

Microfilariae invade other tissues and organs and may reach the eye, where their invasion
and subsequent degth cause visua disturbances and blindness. The paraditeisafilarid
nematode worm, Onchocerca volvulus. A relaed species, O. fasciata, occursin camels
but does not infect man.

Military Impact and Historical Perspective. Onchocerciass has had adevastating
impact on villagesin the savanna area of West Africa. In many places over 10% of the
population is blind. Because of limited exposure, the impact of onchocerciasis would be
inggnificant during most military operations. The severity of disease dependson
cumulative effects of repested infection that could result in long-term hedlth problems for
continuoudy exposed troops. Knowledge of this could impact troop morade during an
operation. Prolonged infection in an endemic areawould be required to develop
cinicaly severe disease. After infection, larvae grow into adult worms over a period of
months. Microfilariae are found in the skin ayear or more after the infective bite, which
isusudly long after military personnd have left an endemic area

Disease Distribution. About 95% of all cases worldwide occur in Africa, where the
disease is endemic over vast areas of tropical western and equatorid Africa between the
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latitudes of 13° N and 10° S. Many foci are scattered throughout eastern and central
Africa. About adozen smal foci have been identified in Centrd and South America,
where onchocerciasis was presumably introduced through transportation of infected
daves. Inthe Middle East, onchocerciasis occurs in southwestern Saudi Arabia and the
length of Yemen; it may aso occur in Oman (Figure 12). It is prevaent across the Red
Seain Ethiopia. In Y emen, onchocerciass occurs dong streams flowing into the Gulf of
Aden and the Red Sea. It is known to be endemic at eevations of 300 to 1,200 min dl
permanent western-flowing wadis between the northern Wadi Surdud (Al Hudaydah
Governorate) and the southern Wadi Ghayl (Taizz Governorate). Cases have been
reported from Al Hudaydah to Tdizz, mostly in Al Barh between Mokhaand Talizz. A
unique form of this disease, called Sowda or the "black disease," occursin Y emen and
Saudi Arabia. It is characterized by alow titer of microfilariae in the peripherd
circulation of humans and hyperpigmented, pruritic lesons, usudly affecting just one leg.

Transmission Cycle(s). Manisthe definitive hogt in which O. volvulus multiplies.
Microfilariae in human skin are ingested by vector black flies when they suck blood. In
the Middle Eadt, vectors are members of the Simulium damnosum complex. The
micrafilariae trandform within the black fly to an infective stage that enters the human

host when the fly takes subsequent blood meals. This period of development requires 7
to 14 days. Man is aso the reservoir host. Onchocerciasis is not considered a zoonosis,
athough natura infections have been found in a spider monkey in Guatemadaand a
gorillain the Congo. Chimpanzees can be infected in the |aboratory.

Vector Ecology Profiles.

Members of the S. damnosum complex are the primary vectors. Simulium
(Edwardsellum) rasyani isamember of this complex, to date reported only from Y emen.
This species may aso occur inthe Asr Didtrict of Saudi Arabia, which is adjacent to the
Yemeni fod. Identification of specieswithin the S. damnosum complex requires
chromosoma analys's, snce they are morphologicdly identicd. Simulium dentulosum 1S
consdered a possible vector because of its anthropophilic biting habits.

After abloodmed, femae black flies lay eggs on emergent vegetation dong streams, or

on logs and rocks that are splashed with water. Severa masses of 150 to 500 eggs may
be laid over alife span of 3to 4 weeks. Eggs hatchin 2 to 3 days a temperatures of 25 to
30° C. Using cauda suckers and silken threads, black fly larvae attach to rocks in swift-
flowing streams, generdly in mountainous areas of 300 to 1,200 m. They require
relatively clean streams with high oxygen content. Larvae feed on small crustaceans,
protozoa, agae, bacteria, and decaying bits of plants and animas suspended in the water.
They progress through 6 to 9 (often 7) instars, and pupate 7 to 12 days after hatching,
depending on temperature. Pupae are found in streams for about 1 to 2 weeks prior to
emergence of adults.

Simulium damnosum complex vectors are fierce biters that emerge in large numbers
during therainy season. Many generations can be produced (probably 5 to 10 per year in
the Middle East) aslong as streams are flowing. Females often circle in swarms around
the lower extremities of human hosts. They are persstent biters that feed primarily
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outsde and during the day. Engorgement usualy requires only afew minutes. Bites
may cause extreme irritation and itching in human or animd hods. In sengtive persons,
black fly bites can cause an acute dlergic response. These flies are anthropophilic but
aso feed on cattle. Black flies are exophilic and not noted for entering human structures.
After feeding, black fliesfly to nearby shaded Sites or protective vegetation.

Black flies are strong fliers that can travel many kilometers (5 to 10 km or more) from
their home dreams. It is estimated that strong winds could easily carry them an
additiona 5 to 10 km from their breeding Sites.

Because mogt suitable streams flow primarily during the rainy season, the seasond
digtribution of black fliesisusudly short. In'Yemen, this season lasts from April to
Augug, primarily in the southwest part of the country bordering the Asr Didtrict of Saudi
Arabia

Vector Surveillance and Suppression. Control can rarely be achieved by directly
attacking the adult black fly. Adults are susceptible to insecticides but are usudly too
widely dispersed for insecticidal spraying or fogging to achieve more than very

temporary local control. Black fly populations are most concentrated in the immature
aquatic stages. Control measures have been directed againgt black fly larvae with great
success. Black fly larvae are susceptible to very low doses of many insecticides,
including the biological cortrol agent Bacillus thuringiensis (BTI). Aerid larvicding is
usualy necessary to treat rivers with extensive tributary systems. Reducing contact
between black flies and military personnel is best achieved by usng personal protective
measures, such as wearing protective clothing and headgear and gpplying repel lents.

(Appendix F).

D. Bancroftian Filariasis.

Bancroftian filariasis is caused by the nematode Wuchereria bancrofti, which normaly
resdes in the lymphatic system of infected humans. After 8 to 12 months, adult femae
worms release thousands of microfilariae into the circulatory system. Femaes continue
to produce microfilariae over the next 15 to 18 years. Many individuds are
asymptomatic in the early Stages of infection. The disease develops dowly, with
recurrent episodes of fever and inflammeation of the lymph glands. Microfilariae can
obgtruct the lymphatic system, causing the legs, breasts or scrotum to swell to grotesque
proportions, a chronic condition known as dephantiasis. This occurs only after repeated
infections. Death of numerous microfilariae resulting from drug therapy may cause
Severe immune reactions.

Military Impact and Historical Perspective. Microfilariae of W. bancrofti were
discovered in the blood of a patient in Brazil in 1866. Thiswasthe firs discovery of a
pathogen that is transmitted by insects. Over 70 million people worldwide are estimated
to beinfected by W. bancrofti, resulting in serious economic costs to developing
countries. The long incubation period and requirement for multiple infections over along
period of time before the gppearance of clinica symptoms render chronic Bancroftian
filariags of little medicd sgnificance to military operations. However, military
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personnd moving into an endemic area from one that is free from filariasis may develop
symptoms such as swelling of the lymph glands, headache and fever many months before
larvae become mature. American military forcesin the Samoan-Ellice-Wallis Idands
from 1942 to 1944 rapidly developed swallen lymph glands and extremities following
repeated exposure to infected mosquitoes. Acute filariassisthe primary military

concern, because its symptons develop fairly rapidly and may be severe enough to cause
remova of troops from their duties. In addition, observing local members of the
population with grotesque deformities caused by chronic infection can have an adverse
psychologica impact. Medica personnel should be aware that troops with brief exposure
to infection are often not diagnosed until after they return from deployments.

Disease Distribution. Wuchereria bancrofti occursin most tropical and some
subtropical regionsin Latin America, Africa, Asaand the Pacificidands. Mass
migrations of infected humans are usudly required to introduce the disease to new aress.
In the Middle East, sporadic cases have been reported from Iran, Oman, Y emen and
southwestern Saudi Arabia (Figure 13). Seasond distribution generaly coincides with
rany periodsin endemic areas. Trangmission in the principd foci in Y emen and
southwestern Saudi Arabiais from April to August.

Transmission Cycle(s). Microfilariae circulating in human blood are ingested by
mosguitoes and undergo severd days of development before the vector can tranamit
infective stages of the nematode. Infective parasites enter the bloodstream directly
during amosquito bite. A few nematode larvae are deposited on the skin and can enter
the host through skin abrasions. In humans, larvae undergo development to adults

that produce microfilariae for many years. Over most of its geographic range, including
the Middle East, W. bancrofti microfilariae usudly exhibit pronounced nocturnd
periodicity and consequently are ingested by night-biting mosquitoes. Peak abundance of
microfilariae in the blood occurs between 2300 and 0300 hours. Culex pipiens
quinquefasciatus iSthe most common urban vector. Inrurd aress, transmissonis
maintained manly by Anopheles Spp. There are no known anima reservoirs of
Bancroftian filariess

Vector Ecology Profiles.

Members of the Culex pipiens complex are the primary vectors. This complex includes
Cx. p. pipiens, Cx. p. molestus, Cx. p. fatigans, and Cx. p. quinquefasciatus. Culex
bitaeniorhynchus, Aedes aegypti, and Anopheles arabiensis are consdered possible
secondary vectors. The Cx. pipiens complex iswiddy distributed throughout the region.
Aedes aegyptiisadso widdy digributed. Other vectors, including Cx. bitaeniorhynchus
and An. arabiensis, have limited digributions in the Middle East. Culex
bitaeniorhynchus isfound only in Iran, and An. arabiensis is reported only from Y emen
and southwestern Saudi Arabia. The distribution of mosguitoes reported from the Middle
East is presented in Appendix A.1.
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FIG. 13. DISTRIBUTION OF FILARIASIS IN THE MIDDLE EAST (DARK SHADING)
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The biology of the Cx. pipiens complex is discussed under West Nile fever on page 86.
Thebionomicsof Ae. aegypti is Summarized under dengue page 61.

Anopheles arabiensis larvae occur in dightly brackish water in coastal areas. Culex
bitaeniorhynchus larvae inhabit sagnant pools with high algae content. Anopheles
arabiensis readily feeds on man and other animas. Culex bitaeniorhynchus feeds on man
but prefers birds. These two species are nocturna feeders. Culex bitaeniorhynchus and
An. arabiensis, while moderately strong fliers, travel shorter distances than members of

the Cx. pipiens group.

Vector Surveillance and Suppression. Mosguitoes can be individudly dissected and
examined for filarid infection. Large numbers of mosquitoes can be processed more
quickly by crushing them in asdine solution and removing filarid worms with afine
seve. The parasites can then be concentrated by centrifugation. Careful identification is
required o as not to confuse medicaly important species of filarid worms with species
that infect only mammas and birds.

Adult mosquito populations can be reduced temporarily by dispersa of ULV aerosols,
especidly a dusk. Larviciding or source reduction is more effective when mosquito
larvee are concentrated in breeding Sites. Application of resdud insecticidesto interior
walls of buildings can be effective againg night- biting mosquitoes that rest and feed
indoors. The most feasible long-term control strategies involve reducing vector breeding
by environmental management techniques. Personal protective measures to prevent
maosquito bites are the most practical means of avoiding infection with mosquito-borne
diseases. Consult TIM 13, UltraLow Volume Dispersa of Insecticides by Ground
Equipment, and TIM 24, Contingency Pest Management Pocket Guide. Also see vector
surveillance and suppression for malaria on page 55.

E. Lyme Disease.

Lyme diseaseisdso cdled Lyme borrelioss, tick- borne meningopolyneuritis, erythema
chronicum migrans, Lyme arthritis, and Barnwart's syndrome.  The causative agent isthe
spirochete bacterium Borrelia burgdorferi. Like syphilis, the clinical disease manifests
itsdf in three didinct gages. Initidly thereisahighly characteridtic expanding skin lesion
(erythemamigrans) that develops in about 60% of cases. FHu-like symptoms usudly
occur about the sametime. Weeks to months after initia infection, cardiac, neurologica
or arthritic symptoms and other joint abnormaities may occur. Treatment in the late
stages of the disease can be difficult. Chronic Lyme disease can be very debilitating.
Early recognition and treetment are critica.

Military Impact and Historical Perspective. Lyme diseaseisan emerging infection of
public hedth importance in many parts of the world. Since its discovery in Connecticut
during the 1970s, Lyme disease has been reported from 48 gates. Since 1995, about 100
cases of Lyme disease have been reported in US Army personnd worldwide. The
prevalence of Lyme borreliossin the Middle East in unclear. It is suspected only in Isradl
and Turkey, where sporadic cases in military personnel might occur.

Disease Distribution. Lyme disease isthe most common tick-borne infection of humans
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in the temperate Northern Hemisphere, including North America, Europe and northern
Ada Lyme-like syndromes have been reported from South America, Africa, tropica
Asaand Audrdia, but their epidemiology has not been clarified. Inthe Middle Eagt,
Lyme disease has been reported from Isragl and may occur in Turkey. The future public
hedth sgnificance of Lyme disease in the Middle East is uncertain, but it is unlikely to be
asimportant as in temperate aress.

Transmission Cycle(s). All known primary vectors of Lyme disease are hard ticks of the
genus Ixodes, subgenus Ixodes. Infective spirochetes are tranamitted by tick bite.
Nymphdl ticks usudly transmit the disease to humans. In most cases, transmission of the
pathogen probably does not occur until the tick has been attached for at least 24 hours, so
early tick detection and remova can prevent infection. Borrelia burgdorferi has been
detected in mosquitoes, deer flies and horse flies in the northeastern United States and
Europe, but the role of these insects in Lyme disease transmission gppears to be minimal.
Rodents, insectivores and other small mammals maintain spirochetes in their tissues and
blood and infect larva ticks that feed on them. Spirochetes are seldom passed
transovaridly by femadeticks. Smdl mammas vary in their rdative importance as
reservoir hosts in different geographic regions. Field mice in the genera Apodemus and
Clethrionomys are the chief reservoirs across Eurasa

Vector Ecology Profile.

Ixodes ricinus isthe principa vector of Lyme disease in Europe and around the
Mediterranean Sea, dthough other Ixodes pp. are possible vectors. Ixodes ricinus has
been reported from Turkey, whereit isfocally distributed in humid, forested aress. Its
digtribution is very limited in the Middle East and includes afew reports from Israd, Iran
and Cyprus. The vector in Isradl, where at least one case has occurred autochthonoudy, is
most likely 1. ricinus, dthough this has not been confirmed.

Ixodes ricinus prefers smal rodents, hares, or birds, particularly initslarva and nymphd
stages. Y dlow-necked mice, wood mice, and voles (Clethrionomys Spp.) are favored
hosts of larvae, while red fox, hedgehogs, and dogs may be hosts of nymphs. Feeding
preferences of nymphd stages are lesswell known. Adults generdly parasitize large
mammals, such as deer, sheep, cdtle, foxes, or man. Attachment to large mammalsis
often in the groin area but may occur aso on the back of the neck and in or between the
ears. Ticks quest on vegetation, passively awaiting potential hosts. Hard ticksremain
attached to hosts for long periods of time, from 2 to 4 daysfor larvae and 6 to 11 daysfor
adults. Thisfacilitates pathogen acquisition and transmisson, as well as vector dispersal

by migrating hogts.

Ixodes ricinus isathree-hog tick. Thereisonelarvd ingar and one nymphd ingar, and
each stage requires a bloodmed in order for development to proceed. Mating occurs
before feeding or while the femde is feeding on the host. Female ticks deposit up to 2300
eggs after abloodmed and die after ovipogtion. This species primarily inhabits moist,
dense, forest biotopes, where mice and voles are common. Ixodes ricinus does not
tolerate desiccation well and may die in ameatter of weeks if relative humidity fals below
50%. However, in high humidity, adults can survive unfed for over two years. Large
herbivores, such as deer and sheep, are required hosts for adults. Thelife cycle typically
takes 2 to 4 years. Eggs hatch in the spring and larvae feed and molt to nymphs.
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Depending on the stage of development, ticks will overwinter as larvae or nymphs during
thefirg 2 years and as adults in subsequent years. Digpause during the winter monthsis
induced largdly by short day length, athough low temperature can aso play arole.

Vector Surveillance and Suppression. There are severd methods that can be used to
determine the number and species of ticksin agiven area. Theseinclude dragging apiece
of flanndl cloth over vegetation where ticks are waiting for a passing host and collecting

the ticks that attach to the cloth, collecting ticks from anima hosts or their burrows/nests,
attracting ticks to atrgp using carbon dioxide (usualy in the form of dry ice), and

removing ticks from a person waking in aprescribed area. Different species and life
stages of ticks are collected digproportionately by the various methods, and techniques
selected must be tailored to the species and life stage desired. These collection procedures
are discussed thoroughly in TIM 26, Tick-borne Diseases. Vector Survelllance and
Control.

Habitat modification can reduce tick abundance in limited areas. Mechanica remova of
leef litter, underbrush, and low-growing vegetation reduces the dengty of smdl mammal
hosts and deprives ixodid ticks of the structural support they need to contact hosts. Leaf
litter S0 provides microhabitats with environmenta conditions suitable for surviva, such
as high rdaive humidity. Controlled burning, where environmentaly acceptable, has
been shown to reduce tick populations for six months to one yesr.

Large-scde gpplication of pesticides to control ticks is usudly impracticd and is
environmentally unacceptable at military ingtdlations during peacetime. Chemicdl
treatment should be confined to intensaly used areas with ahigh risk of tick-borne disease.
Liquid formulations of pesticides can be gpplied to vegetation at various heights to

provide immediate reduction in tick populations. Granular formulations provide dower
control and only affect ticks at ground level. Both formulations give gpproximately the
same leve of control when evauated over aperiod of severd weeks. Consult TIM 26,
and TIM 24, Contingency Pest Management Pocket Guide, for specific peticide
recommendations and gpplication techniques.

Excluson of deer and other large animds using dectric or nondectric fences has reduced
populations of Ixodes ticks that require large animas to complete ther lifecycle. This
technique would have limited applicability in most military situations.

The personal protective measures discussed in TIMs 26 and 36 are the best means of
protecting individud soldiersfrom tick bites. Clothing impregnated with permethrinis
particularly effective againg crawling arthropods like ticks. Frequent body checks while
operating in tick-infested habitat are essentid. Tick attachment for severd hoursis
required for transmisson of many tick-borne pathogens, so early remova of ticks can

prevent infection (Appendix F).

The FDA has approved LY MErix, avaccine developed by SmithKline Beecham, for
vaccination of people ages 15to 70. The vaccine is only about 80% effective, and it takes
3 shots over afull year to build optima immunity. Therefore, vaccinated individuas must
dill use personal protective measures againg ticks.
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VII. Other Diseases of Military Significance.

A. Leptospirosis. (Waeil disease, Canicolafever, Hemorrhagic jaundice, Mud fever,
Swineherd disease)

The spirochete bacterium Leptospira interrogans isthe causaive agent of this zoonotic
disease. More than 200 serovars of L. interrogans have been identified, and these have
been classfied into 23 serogroups based on serologicd relationships. Common clinica
features are fever with sudden onset, headache, and severe muscle pain. Serious
complications can occur. The severity of leptospirosis varies greatly and is determined to
alarge extent by the infecting strain and hedlth of theindividud. In some areas of
enzootic leptospiross, amgority of infections are mild or asymptomatic. The incubation
period is 10 to 12 days after infection.

Disease Distribution. Digtribution isworldwide in urban and rurd areas of both
devel oped and developing countries. Leptospirosisis present in most countries of the
Middle East.

Transmission Cycle(s). Numerous wild and domestic animals act as reservairs, including
rodents, raccoons, deer, squirrels, swine, cattle, sheep, goats, horses, and dogs. Because
of its prevaence in rodents and domestic animals, leptospiross has been primarily an
occupationa hazard to farmers, sewer workers, veterinarians, animal husbandry workers,
and rice and sugarcane field workers. Leptospira infect the kidneys and are tranamitted in
the urine of infected animas. Humans become infected through contact of skin or mucous
membranes with contaminated water, moist soil or vegetation. Leptospira Surviveonly in
fresh water. Spirochetes are not shed in the sdliva; therefore, animd bites are not a source
of infection. Although infected humans shed Leprospira in urine, person-to-person
transmissionisrare. Infection may occasonaly occur by ingestion of food contaminated
with urine from infected rats.

Disease Prevention and Control. Control domestic rodents around living quarters and
food storage and preparation areas. Leptospira are readily killed by temperatures above
60°C, detergents, desiccation, and acidity. Good sanitation reduces the risk of infection
from commensal rodents. Troops should be educated about modes of transmisson and
indructed to avoid swimming or wading in potentialy contaminated waters. Vaccines
have been used effectively to protect workers in veterinary medicine, and immunization
has a'so been used to protect against occupationa exposure to specific serovarsin Japan,
China, Italy, Spain, France, and Isradl. Short-term prophylaxis may be accomplished by
adminigration of antibiotics. Doxycydline was effective in Panamain preventing
leptospirosis in military personnd.

B. Hantaviral Disease. (Epidemic hemorrhagic fever, Korean hemorrhagic fever,
Nephropathia epidemica, Hemorrhagic nephrosonephritis, Hemorrhagic fever with rend
syndrome (HFRYS))

Hantaviruses are a closely related group of zoonatic viruses that infect rodents. They
cause disease syndromes in humans that vary in severity but are characterized by abrupt
onset of fever, lower back pain, and varying degrees of hemorrhagic manifestations and
rend involvement. Severeillnessis associated with Hantaan virus, primarily in Asaand
the Bakans. The casefataity rateis variable but is aout 5% in Asaand somewhat
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higher in the Bakans. Convaescence takes weeksto months. A less severeillness
caused by Puumaavirus and referred to as nephropathia epidemica predominatesin
Europe. Dobravavirus (Belgrade) has caused severe HFRS casesin severd countries of
the eastern Mediterranean.

Military Impact and Historical Perspective. Prior to World War 11, Japanese and
Soviet authors described HFRS dong the Amur River in Manchuria. 1n 1951, HFRS was
recognized among United Nations troops in Korea and has been observed in both military
personnel and civilians since then. Hantaan virus disease is condgdered an emergng

hedlth problem in many areas of the world. 1n 1993, an outbreak of disease caused by a
new hantavirus occurred in the USA, but the target organs were the lungs rather than the
kidneys. Advanced diagnostic techniques have led to increasing recognition of new
hantaviruses and hantavira infections globdly. The military threat of hantavirusesis
limited in the Middle East, since they are probably enzootic only in Turkey.

Disease Distribution. Hantaan virus clams 40,000 to 100,000 victims annualy in China
South Korea has reported about 1,000 cases annudly in recent years. Puumaavirus
circulates in European countries, Russawest of the Ural Mountains, and the Balkans.
During the 1990s, outbreaks of Dobrava virus have been reported from Albania, in
neighboring Greece, and nearby Bosniaand Herzegovina Enzoctic fodi likey exist
countrywide in rurdl and semirura areas. Hantavirus may infect rodentsin segports that
are regularly visted by ships crewed by Asians from endemic aress.

Transmission Cycle(s). Virusis present in the urine, feces and sdiva of persgently
infected asymptomatic rodents. Aerosol transmission to humans from rodent excretais
the presumed mode of infection. Hantaan virus is commonly associated with the fid
mouse, Apodemus agrarius, in open fid or unforested habitats. The red bank vole,
Clethrionomys glareolus, inhabits woodland or forest- steppe environmentsand isa
primary reservoir for Puumaavirus. Dobrava virus has been isolated from the yellow-
necked field mouse, Apodemus flavicollis. Therisk of transmisson is highest inwarm
months when rodent reservoir populations are abundant. Military personnel are exposed
to infection when working, digging or deeping in fidds infested by infected rodents.

Disease Prevention and Control. Exclude or prevent rodent accessto buildings. Store
food in rodent- proof containers or buildings. Disinfect rodent- contaminated areas with
disnfectant such as dilute bleach. Do not sweep or vacuum rodent- contaminated aress,
use awet mop moistened with disinfectant. Eliminate wild rodent reservoirs before
military encampments are established in fidlds. Detaled information on survelllance and
persona protective measures when working around potentially infected rodents can be
found in TIM 40, Methods for Trapping and Sampling Smal Mammads for Virologic
Tegting, and in TIM 41, Protection from Rodent-borne Diseases with specid emphasis on
occupationa esposure to hantavirus.
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VIII. Noxious/Venomous Animals and Plants of Military Significance.
A. Arthropods.

Annoyance by hiting and stinging arthropods can adversdly affect troop morde. The
sdivary secretions and venoms of arthropods are complex mixtures of proteins and other
substances that are dlergenic. Reactions to arthropod bites and stings range from mild
locd irritation to systemic reactions causing condderable morbidity, including rare but
life-threatening anaphylactic shock. Insect bites can be o severe and pervasive that they
affect the operationd readiness of troopsin thefidd. Ther discomfort done hasbeen a
magjor complaint by soldiers deployed in many regions of the world. The following
groups of noxious arthropods are those most likely to be encountered by military
personnel operating in countries of the Middle East.

1. Acari (ticks and mites). Tick pardyssisapotentidly fatd but easly cured affliction
of man and animds. It isamog exclusively associated with hard (ixodid) ticksand is
caused by injection of aneurotoxin(s) intick sdiva. Worldwide, nearly 50 species of hard
ticks have been associated with tick paralys's, dthough any ixodid may be capable of
producing this syndrome. A tick must be attached to its host for 4 to 6 days before
symptoms appear. This condition is characterized by an ascending, flaccid pardyss,
usudly beginning in thelegs. Progressive paralys's can lead to respiratory failure and
deeth. Diagnosis smply involves finding the embedded tick, usudly at the base of the
neck or inthe scalp. After tick removal, symptoms resolve within hours or days.
However, if paralyssis advanced, recovery can take several weeks. No drugs are
availablefor treetment. Severa species of ticks known to cause tick paraysis are
widespread in the Middle Eagt, including Hyalomma truncatum, Haemaphysalis punctata,
Dermacentor marginatus, and Ixodes ricinus.

Mogt tick bites are painless, produce only mild loca reaction, and frequently go

unnoticed. However, inflammeation or even hypersengitivity reactions may occur within a
few days of tick attachment. After tick removal, areddened nodule may persist for weeks
or months. The bite of the cave tick, Ornithodoros tholozani, produces deep red, crusted
nodules or papulesup to 1.5 cmin diameter. Tick toxicossis asystemic reaction to tick
siva Inlgad, Ixodes redikorzevi causes human toxicods characterized by swelling at
the point of attachment, regiona lymph adenopathy and, sometimes, fever. The

symptoms disappear 1 to 2 days after remova of thetick. Tickbite angphylaxis hasrarey
been reported, but studiesin Audtrdia suggest it is more common and potentidly life
threatening than tick paralysis.

Sarcoptes scabiei (family Sarcoptidee) are parasitic mites that spend their entire life cycle
in burrowsin the skin of mammals. Mite infestations cause scabies in man and mangein
other animds, including primates, horses, wild and domestic ruminants, pigs, camels,
rabbits, dogs and other carnivores. Sarcoptes scabiei iS consdered one species.
Populations found on different host species differ physiologically more than
morphologicaly and are referred to as forms (that on man, for ingtance, is S. scabiei form
hominis). Those from one host pecies do not establish themsalves on another. Humans
can become infested from horses or dogs, but such infestations are mild and disappear
without trestment.
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Scabies mites are very smdl, about 0.2 to 0.4 mm. Both sexes burrow in the horny layer
of the skin, but only the female makes permanent winding burrows pardld to the skin
aurface. Thefemde laysafew eggsin the burrows. The Sx-legged larvae that hatch
from the eggs leave the burrow and move to the hair follicles. Two nymphd stages that
precede the adult are dso found in the hair follicles. The entirelife cycle takes 10to 14
days. Scabiesistransmitted from person to person only by close prolonged persond
contact. Transmission iscommon in dormitories, barracks and medica facilities. Mites
die rapidly away from the human bodly.

Most mite burrows occur in the interdigital and elbow skin, but skin of the scrotum,
breasts, knees and buttocks is dso affected. The face and scap arerarely involved. In
newly infested persons, a period of 3 to 4 weeks usudly e apses before sengtization to
mites and mite excretions develops. Itching is not experienced during this period, and
infestations may progress extensively before being noticed. However, fewer than 20
mites are enough to produce intenseitching, particularly at night. The burrows often
become secondarily infected with bacteria. In infested persons, an extensive rash can
cover areas Where there are no mites. In immunocompromised individuas, who do not
regpond to infestation by itching and scratching, mites can reach very high populations
and produce a scaly, crusted skin known as Norwegian scabies.

Scabiesis the most important disease caused by mite infestation. It is cosmopolitan and
common in the Middle East. Persons of dl ages are affected. In developing countries,
infestation is highest in poor communities and in children. Scabiesis not areportable
disease in mogt countries; thus, estimated rates of infetation are usudly inaccurate.
Scabiesis usudly only reported when large outbreaks occur. Increases in the incidence of
scabies appear to occur in 15 to 20 year cyclesthat are related to fluctuating levels of
immunity to S. scabiei. Inthe lsragl Defense Force, compulsory reporting of scabies has
been required since 1968. There was a 13-year period of quiescence from the
implementation of reporting until 1981. This period was followed by an epidemic of 15
years, peaking in 1985 and 1986, and a return to the baseline rates of the quiescent period
by 1996.

2. Araneae (spiders). More than 34,000 species of spiders have been described
worldwide. All spiders, with the exception of the family Uloboridae, are venomous and

use their venom to immobilize or kill prey. Most spiders are harmless because thelr
chelicerae cannot penetrate human skin, or they have venom of low toxicity to humans
Those that can bite humans are rarely seen or recovered for identification, so physicians
need to be able to recognize sgns and symptoms of common venomous spider bitesin

order to administer appropriate therapy. In the Middle East the widow spiders,
Lactrodectus spp., and the violin (brown recluse) spiders, Loxosceles spp., are responsible
for dgnificant loca or systemic effects from envenomization.

The adult brown recluse or fiddleback spider (Loxosceles 3p.) ismedium-sized with a2
to 4 cm leggpan. Didinguishing characterigics include Six eyes arranged in asemicircle

of three pairs on the top of the head and a violin-shaped marking extending from the area
of the eyesto the beginning of the abdomen. The violin-shaped marking may not dway's
be gpparent. The brown recluseis nocturnd in its feeding habits and is most frequently
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found in cellars of buildings, cardboard boxes, storage aress, the folds of clothing, and
a so outdoors under rocks and rubble. Members of the genus are shy, nonaggressive, and
bite only defensvely. They may live aslong astwo years.

The brown recluse bite is usudly locaized but may produce consderable necrosis
resulting in Sgnificant scarring. Research on the venom has indicated that its action is
necratic and hemolytic but not neurologic. The biteis usudly painless until 3 to 8 hours
later, when it may become red, swollen, and tender. Later ablack scab may develop, and
eventudly an area around the site may decay and dough away, producing alarge ulcer
from 1to 25 cmin diameter. Hedling can require months. Deseth israre but has been
recorded as aresult of systemic effects. Treatment of Loxosceles bitesis controversa
because few controlled studies have been conducted, and the severity of the biteis
vaiable. A specific antivenin has shown success with patients prior to development of the
necratic leson, but currently it is not widdy available.

Severd species of widow spiders occur in the Middle East, but Latrodectus mactans
isthe one most associated with the name "black widow spider.” It isaso referred to as

the hourglass, shoe button, or po-ko-moo spider. Considerable variation in coloration and
markings exists between species and between immature and adult spiders. Widow spiders
arefound in various habitats in the wild, especidly in protected places such as crawl

gpaces under buildings, holesin dirt embankments, piles of rocks, boards, bricks or
firewood. Indoors, they prefer dark areas behind or underneath appliances, in deep closets
and cabinets. They commonly infest outdoor privies, and these should be routindy
ingpected by preventive medicine personndl. Widow spiders spin a crude web and usudly
will not bite unless provoked.

Latrodectus $op. inject a potent neurotoxin when biting. The bite itsdf is mild and most
patients don't remember being bitten. Significant envenomization results in severe
systemic symptoms, including painful muscle spasms, arigid board-like abdomen, and
tightnessin the chest. Mortdity rates from untreated bites have been estimated at 1 to 5%.
Maost envenomizations respond quickly to sustained intravenous cacium gluconate.
Antivenins are commercidly avallable and very effective.

3. Ceratopogonidae (biting midges, no-see-ums, punkies). The Ceratopogonidae are a
large family containing nearly 4,000 species. These extremey smadll flies can easily pass
through window screens and standard mosquito netting. Their smal Sizeis respongble

for the moniker "no-see-ums." Many speciesin this group atack and suck fluids from

other insects. Most species that suck vertebrate blood belong to the genera Culicoides
(1,000 species) or Leptoconops (about 80 species). In the Middle East these insects do not
transmit human diseases, but they do serve as vectors for severa diseases of veterinary
importance. Many species of Ceratopogonidae are widespread in the region, but littleis
known about their biology. Most Middle Eastern species of Culicoides are zoophilic.
Leptoconops ae more likely to be amgor nuisance to man. Blood-sucking species
predominately feed and rest outdoors, entering houses in much smaler numbers. Only
femaes suck blood. Leptoconops are active during the day; Culicoides may be either
diurnd or nocturna. Diurnd species of both genera prefer early morning and late

afternoon periods. Despite their smal size, they often cause loca reactions severe enough

to render amilitary unit operationdly ineffective. In sengtive people bites may bligter,
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exude serum, itch for saverd days, or be complicated by secondary infections from
scratching.  Enormous numbers of these tiny flies often emerge from breeding sSites,
causing intolerable annoyance.

Breeding habits vary widely from speciesto species. The larvae are primarily aguatic or
semiaquatic, occurring in the sand or mud of fresh, sdlt, or brackish water habitats,
notably sdt marshes and mangrove swamps. Many species exploit specialized habitats
such astree holes, decaying vegetation, and cattle dung. Most species remain within 500
m of their breeding grounds. Punkies are troublesome mainly under calm conditions, and
the number of flies dedlines rgpidly with increasing wind speed. In militarily secure aress,
locate encampments in the open, away from breeding sites, to avoid the nuisance caused
by these insects.

Larvee are difficult to find, but adults are easily collected in biting collections and light
trgps. Larva stages are best controlled by environmental management. Adult control
typicaly includes gpplying resdud insecticides to fly harborages, treating screens and
bednets with pyrethroids, and using repdlents.

4. Chilopoda (centipedes) and Diplopoda (millipedes). Centipedesin tropical countries
can attain consderable sze. Members of the genus Scolopendra can be over 25 cm long
and are cgpable of inflicting painful bites, with discomfort lasting 1 to 5 hours. Two
puncture wounds at the Site of attack characterize the bite. Neurotoxic and hemolytic
components of a centipede's venom normally produce only alocalized reaction, but
generdized symptoms such as vomiting, irregular pulse, dizziness and headache may

occur. Most centipede bites are uncomplicated and sdlf-limiting, but secondary infections
can occur at the bite Site. Centipede bites are rarely fata to humans, but deaths have been
reported.

Centipedes are flattened in appearance and have one pair of legs per body segment. Large
species may have over 100 pairs of legs. They are fast-moving, nocturnd predators of
smdl arthropods. During the day, they hide under rocks, boards, bark, stones and |eaf
litter, but occasiondly they find their way into homes, buildings, and tents. Most

centipede bites occur when the victim is degping or when putting on clothesin which
centipedes have hidden. Troops should be taught to ingpect clothing and footwear when
living in the fidd.

Scolopendra pp. are very common in the Middle East. Scolopendra cingulata, S.
scutigera, and S. lithobius are Species frequently recorded as biting humansin Isragl.

Millipedes are smilar to centipedes except that they have two pair of legs per body
segment and are rounded or cylindrical instead of flattened. Millipedes are commonly
found under stones, in soil and in leef litter. They are nocturnd and feed on decaying
organic matter. They are more abundant during the wet season. When disturbed they coil
up into atight spiral. Millipedes do not bite or sting, but Some species secrete defensive
body fluids containing quinones and cyanides that discolor and burnthe skin. Aninitid
ydlowighbrown tanning turns to degp mahogany or purple-brown within afew hours of
exposure. Bligtering may follow in aday or two. Eye exposure may require medical
treatment. A few species from the genera Spirobolida, Spirostreptus, and Rhinocrichus
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can squirt their secretions a distance of 80 cm or more.

5. Cimicidae (bed bugs). The common bed bug, Cimex lectularis, has been associated
with humans for centuries and is cosmopolitan in digtribution. Bed bug infestations are
typicd of unsanitary conditions, but they can ill be found in developed countries. There
islittle evidence that bed bugs transmit any pathogens. Bites can be very irritating, prone
to secondary infection after scratching, and may produce hard swellings or welts. Bed
bugs feed a night while their hogts are deeping and hide during the day in cracks and
crevices, under mattresses, in mattress seams, spaces under baseboards, or loose
wallpaper. Chronic exposure to bed bugs can result in insomnia, nervousness and fatigue.

There are five nympha ingtars before development to adults. Each nymph must teke a
bloodmed in order to molt. Adultslive up to one year. Bed bugs take about five minutes
to obtain afull bloodmesal. They can survive long periods of time without feeding. Bed
bugs possess scent glands and emit a characteristic odor that can easily be detected in
heavily infested areas. Blood spots on bed clothing and feca depodts are other sgns of
infestation. Some species attack bats and various birds but do not bite man.

Bed bugs have become established in hotdls, gpartments, and office buildings in Baghdad
and are probably common in other areas of the Middle East. Bed bugs can be introduced
into barracks through infested baggage and belongings. In contingency situations, old
dwellings should be surveyed for these and other pests before they are occupied.

6. Dipterans Causing Myiasis. Myiadsrefersto the condition of fly maggotsinfesting
the organs and tissues of people or animas. Specific cases of myiassare dinicaly
defined by the affected organ, e.g., cutaneous, enteric, rectd, aurd, urogenital, ocular, etc.
Myiad's can be accidental when fly larvae occasondly find their way into the human

body. Accidenta enteric myiads occurs from ingesting fly eggs or young maggots on
uncooked foods or previoudy cooked foods that have been subsequently infested. Other
cases may occur from the use of contaminated catheters, douching syringes, or other
invasve medicd equipment in field hospits. Accidentd enteric myiasisisusudly a
benign event, but larvae may survive temporarily, causing ssomach pains, nausea, or
vomiting. Numerous fly speciesin the families Muscidae, Cdliphoridae, and
Sarcophagidae are involved in accidenta enteric myiass. A common exampleisthe
cheese skipper, Piophila casei (family Piophilidag), which infests cheese, dried meats and
fish.

Facultative myiasis occurs when fly larvae infest living tissues opportuniticaly after
feeding on decaying tissues in neglected wounds. Considerable pain and injury may be
experienced asfly larvae invade hedthy tissues. Facultative myiads has been commonin
wounded soldiers throughout military history, and numerous species of Muscidae,
Cadlliphoridae, and Sarcophagidae have been implicated. Species of these families are
widespread throughout the Middle East.

Myiasisis obligate when fly larvae must develop in living tissues. This condtitutes true
paradtiam and is essentidly azoonoss. Obligate myiassis a serious medica condition.
In humans, obligate myiasis results primarily from fly species that normally parasitize
domestic and wild animas. The sheep bot fly, Oestrus ovis, iswidespread in Middle
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Eastern countries, including Cyprus. Larvae are obligate parasites in the nogtrils and
frontal Sinuses of sheep, goats, camels and horses. Ocular infestation of humans by O.
ovis s not uncommon, and severa cases occurred in US military personnel during the
Persan Gulf War. Femdeflies are larviparous, depositing larvae while in flight directly
into the human eye. Normdly, infestations produce a painful but not serious form of
conjunctivitis. However, larvae are cgpable of penetrating the inner eye, causng serious
complications. The Tumbu fly, Cordylobia anthropophaga,isablow fly (family
Cdliphoridae), whose larvae can burrow into human subcutaneous tissue, producing a
boil-likeleson. Larvae develop in the subcutaneous tissue for about 10 days, then exit the
wound and pupate in the ground. Dogs are the most common domestic host, and severd
gpecies of wild rats are the preferred field hosts. Tumbu flies do not lay eggs directly on
the skin or hairs of ahogt but in excrement or soiled clothing. Larvae remain in the sand
or soil until ahogt gpproaches. Tumbu flies are a common parasite of tropical Africaand
were once redtricted to sub- Saharan Africa, but they have been recorded in southwestern
Saudi Arabiasince 1980. Wohlfahrtia magnifica (family Sarcophagidag) is an important
obligatory paragte in the wounds and naturd orifices of warm-blooded animals, including
humans. Cases of myiasis caused by this species have been reported from Turkey.
Ophthamic and nasa myiases caused by the Old World screwworm fly, Chrysomyia
bezziana, have aso been reported from Saudi Arabia.

Myiassisrarely afata disease, but troops living in the field during combat are a a high
risk of infestation. Good sanitation can prevent most cases of accidenta and facultative
myiass. Exposed foodstuffs should not be left unattended to prevent flies from
ovipogiting on them. Fruits and vegetables should be washed prior to consumption and
examined for developing maggots. Extra care should be taken to keep wounds clean and
dressed. Avoid degping in the nude, especidly outdoors during daytime when adult flies
are active and likely to ovipodit in body orifices. At field facilities, proper waste disposal
and fly control can reduce fly populations and the risk of infestation.

7. Hymenoptera (ants, bees, wasps). Most wasps and some bees are solitary or
subsocid insects that use their Sings for subduing prey. These species are not usudly
involved in gtinging incidents, and their venom generdly causes only dight and temporary
pain to humans. The socid wasps, bees and ants use their sting primarily as a defensive
wegpon, and their venom causes intense pain in vertebrates.

The three families of Hymenoptera respongble for most stingsin humans are the

Vespidae (wasps, hornets, and yellow jackets), the Apidae (honey bees and bumble bees),
and the Formicidae (ants). Wasps and ants can retract their stings after use and can sting
repeatedly. The honey bee stinging apparatus has barbs that hold it so firmly that the beg's
abdomen ruptures when it tries to pull the stinger out of the skin. The beeg's poison gland,
which is attached to the stinger, will continue injecting venom after separation. Scraping
the skin after a bee sting isimportant to remove the stinger and attached venom sac.
Honey bees are the most common source of stingsin the Middle East. Bee kegpingisan
expanding industry in Turkey and other countries. Wild strains of honey bees can be very
aggressive. The hornet, Vespa orientalis, is common around freshwater habitats and is
respongble for many singing incidentsin Israd and Jordan. Ants can bite, sting and

squirt formic acid.  Stings of the samsum ant, Pachycondyla sennaarensis, have caused
serious systemic reactionsin the United Arab Emirates. Some protein-feeding ants such
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as the Pharaoh ant, Monomorium pharaonis, have been incriminated as mechanical
vectors of pathogensin hospitals.

Hymenoptera venoms have not been fully characterized but contain complex mixtures of
alergenic proteins and peptides as well as vasoactive substances, such as histamine and
norepinephrine. Thereisno dlergic cross-reactivity between honeybee and vespid
venoms, athough cross-reectivity may exist to some extent between different vespid
venoms. Therefore, a person sensitized to one vespid venom could have a serious reaction
to the ging of another member of the vespid family.

Reections to stings may be grouped into two categories, immediate (within two hours) or
delayed (more than two hours). Immediate reactions are the most common and are
subdivided into locd, large locd, or systemic alergic reactions. Locd reactions are
nonallergic responses characterized by erythema, swelling, and transent pain at the sting
Stethat subsidesin afew hours. Stingsin the mouth or throat may require medica
assgance. Multiple stingsin ashort period of time may cause Systemic symptoms such
as nausea, malaise and fever. 1t generdly takes 500 or more honeybee stingsto kill an
adult by the toxic effects of the venom done. Largeloca reections are characterized by
painful swveling a least 5 cm in diameter and may involve an entire extremity. Systemic
reactions vary from mild urticariato more savere reactions, including vomiting, dizziness
and wheezing. Severe dlergic reactions are rare but can result in anaphylactic shock,
difficulty in breathing, and desth within 30 minutes. Emergency kits should be provided
to patients who have experienced anaphylactic reactionsto stings. Commercid kits are
avallable that include antihistamine tablets and syringes preloaded with epinephrine.
Sengtive individuas should aso consder wearing a Medic-Alert tag to dert medica
personne of their dlergy in case they lose consciousness. Venom immunotherapy for
sendtive individuas will reduce but not diminate the risk of angphylactic reactions.

Delayed reactions to Hymenaoptera envenomeation are uncommon but usudly present as
large locd swellings or, rarely, systemic syndromes. The cause of delayed reactionsis
unclear and may not aways involve immunologic mechanisms

Individuas can practice anumber of precautions to avoid stinging insects. Avoid wearing
brightly colored flord-pattern clothes. Do not go barefoot in fields where bees and wasps
may be feeding at ground level. Avoid the use of scented sprays, perfumes, shampoos,
suntan lotions, and sogps when working outdoors. Be cautious around rotting fruit,
garbage cans, and littered picnic grounds, since large numbers of yellow jackets often feed
inthese areas. Avoid drinking sodas or eating fruits and other sweets outdoors, since bees
and yellow jackets are attracted to these items. Bees and wasps are most aggressive
around their nests, which should not be disturbed.

8. Lepidoptera (urticating moths and caterpillars). The caterpillars of certain moths
possess urticating hairs that can cause dermatitis. The hairs are usualy connected to
glands that release poison when the hair tips break in human skin. The intensity of the
irritation varies with the species of moth and the sengttivity of the individud, but usudly
the symptoms are temporary. Hairs simulate the release of hisgamine, and resultant skin
rashes last about aweek. Theirritation is more severe when the hairs reach mucous
membranes or the eye, where they can cause nodular conjunctivitis. Urticating hairs can
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a so become attached to the cocoon when the larva pupates, and later to the adult moth.
Hairs readily become airborne. If inhaled, detached caterpillar hairs can cause labored
breething; if ingested, they can cause mouth irritation. The hairs of some speciesretain
their urticating properties long after being shed. Hairs and setae may drop into svimming
pools and irritate svimmers. Acute urticaria lesions usudly respond to topica
corticosteroid lotions and creams, which reduce the inflammatory reaction. Ord
hisamines help rdieveitching and burning sensations

Contact dermatitis from moth hairsis alimited public hedth problem in the Middle East.
Thaumetopea wilkinsoni, introduced from Cyprus, has caused outbreaks of dermatitisin
Isradl. Six hundred of 3,000 Isradli soldiers camped in a pine tree grove developed rash
and skin irritation after exposure to hairs of this species.

9. Meloidae (blister beetles) and Staphylinidae (rove beetles). Blister beetlesare
moderate-szed (10 to 25 mm in length), soft-bodied insects that produce cantharidin in
their body fluids. Cantharidin isa strong vesicant that readily penetrates the skin.

Handling or crushing the beetles causes blistering within afew hours of skin contact.
Bligters are generdly not serious and normally clear within 7 to 10 days. If blister beetles
are ingested, cantharidin can cause nauses, diarrhea, vomiting, and abdominal cramps.
Bligters that occur on the feet where they will be rubbed may need to be drained and
treated with antiseptics. Cantharidin was once regarded as an aphrodisiac, and a European
species of blister beetle was popularly known as Spanish-fly. Troops should be warned
againg using blister beetles for this purpose.

The Staphylinidae, commonly called rove beetles, is another family that produces a strong
vesicating substance that causes blistering. Rove beetles are active insects that run or fly
rapidly. When running, they frequently raise the tip of the abdomen, much as scorpions
do. They vary in sze, but the largest are about 25 mm in length. Some of the larger rove
beetles can inflict apainful bite when handled. Many species are smdl (<5 mm) and can
get under clothing or in the eyes. Members of the genus Paederus have atoxin, pederin,
that and can cause can cause apainful conjunctivitis and temporary blindness after eye
contact. Normaly, rove beetles must be crushed to release the vesicating agent. Like
meloids, rove beetles are attracted to light and can be a hazard to soldiers at guard posts.

Rove bestles often emerge in large numbers after rains and can cause dermatitis in many
people. A 1966 outbreak of blistering on Okinawa resulted in 2,000 people seeking
medical treatment. Paederus ilsae, arove beetle, has caused skin burning eruptionsin
Isradl.

10. Scorpionida (scorpions). These xerophilous arthropods have a stout thorax, 4 pairs
of legs, apair of large anterior pedipa ps with enlarged claws, and atail tipped with a
bulbous enlargement and a poisonous stinger. Some species carry thetail above the dorsal
surface of the thorax, while others drag it behind. Of over 1,500 described species
worldwide, fewer than 25, dl in the family Buthidae, possess avenom that islife
threatening to humans. Scorpions inject the venom with a stinger on the tip of their
abdomen, and some species can inflict a painful pinch with their pedipaps. They feed at
night on insects, spiders, and other arthropods. During the daytime, scorpions hide
beneath stones, logs or bark, loose earth or anong manmade objects. In dwellings,
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scorpions frequently rest in shoes or clothing.

Thereisabroad array of scorpionsin the Middle East. The two most widdly distributed
species of medicad importance are the yelow scorpion, Leiurus quinquestriatus, and the
black scorpion, Androctonus crassicauda. A list of species reported from the Middle East

isprovidedin Appendix A.5.

Mogt gings are inflicted on the lower extremities or the arms and hands. During the
Persan Gulf War, most stings occurred during the daytime, when scorpions were resting.
However, among indigenous populations, sings are more often inflicted a night,
especidly between the hours of 2100 and 0100, when scorpions are most actively hunting
for prey. Inlran, the most dangerous scorpion, Hemioscorpion lepturus, ismore often
encountered in winter. However, in Jordan, most scorpion stings occur in the hot season,
pesking in August.

Scorpions can sting multiple times, and when trapped, as with a person in a deeping bag,
will readily do 0, aslong asthe victim is active. Common places where sings are
encountered by military personne include the boots and under or around piled clothing.
Scorpion stings broadly affect nearly al body tissues, and they present a mixture of
hemoalytic, neurotoxic or cardiotoxic effects.  All stings should be considered potentidly
dangerous. The severity of scorpion stings can be categorized asfollows: 1) patients with
pain but no systemic findings; 2) those who in addition to pain have one or two mild
systemic manifestations, such as locd muscle spasm, dry mouth, increased sdivation, or
runny nose; 3) those who have more savere systemic manifestations but no central
nervous system manifestation or generd paralyss, and 4) those who have severe systemic
reactions, including CNS involvement, such as confuson, convulsons, and coma, with or
without generd pardyss. Victims aso develop uncoordinated eye movements, penile
swdling, or cyanods. The mogt severe manifestations occur in children, who are more
susceptible to the effects of venom because of their smadl body mass. Those with type 1,
2, or 3 manifestations can be managed by attempting to dow the spread of the venom by
applying ice and supporting the patient with fluids and antihistamines. However, those
with type 4 manifestations require intensve medica trestment, especialy during the first
24 hoursfollowing the sting. Antivenin therapy isimportant for severe cases. For this
trestment to be effective, the stinging scorpion must be captured so it can be properly
identified.

To prevent scorpion stings, military personnd should be instructed to empty boots before
attempting to put them on, carefully ingpect clothing left on the ground before dressing,
and keep deeping bags tightly rolled when not in use.

11. Simuliidae (black flies, buffalo gnats, turkey gnats). Black fliesaresmdl (3to 5
mm), usualy dark, stout-bodied, hump-backed flies with short wings. Despite their
appearance, black flies are strong flyers that are capable of dispersng many km from their
breeding sites. Only females suck blood. They can emerge in large numbers and be
serious pests of both livestock and humans. Black flies bite during the day and in the
open. Simulium damnosum tendsto have abimodd pattern of activity, with pesks of
activity around 0900 h in the morning and 1700 h in the afternoon, but in shaded areas
biting is more evenly digtributed throughout the day. The arms, legs and face are common
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Stes of attack, and afavorite Steisthe ngpe of the neck. Black fly bites may be itchy and
dow to hed. Systemic reactions, characterized by wheezing, fever or widespread
urticaria, are rare but require medical evauation and treetment. Since black fly larvae
require clean, flowing water, their didribution in the Middle East is limited.

12. Siphonaptera (fleas). Fleabites can be an immense source of discomfort. The
typicd fleabite conssts of a central spot surrounded by an erythematousring. Thereis
usudly little swelling, but the center may be elevated into a pgpule. Papular urticariais
seen in persons with chronic exposure to fleabites. In sengtized individuas, a delayed
papular reaction with intense itching may require medica trestment.

Fleas are extremely mobile, jumping as high as 30 cm. Biting often occurs around the
ankles when troops wak through flea-infested habitat. Blousing trousersinside bootsis
essentid to provide a barrier, snce fleas will crawl under blousing garters. Fleas may be
encountered in large numbers shortly after entering an abandoned dwelling. When a
dwelling is abandoned, flea pupae will remain in a quiescent state for long periods of time,
The activity of anyone entering such premises will simulate amass emergence of hungry
flees. The most common pest species of fleas encountered in the Middle East are the
cosmopolitan cat and dog fleas, Ctenocephalides felis and C. canis, the Orientd rat flea,
Xenopsylla cheopis, and the human flea, Pulex irritans. A list of species reported from

thisregion gppearsin Appendix A 4.

13. Solpugida (sun spiders, wind scorpions). These arthropods are common in arid
environments of the Middle East. Their hairy spider-like appearance and ability to run
rapidly across the ground give rise to their common names. They range from 20 to 35 mm
in body length and are usudly pae colored. They have very large, powerful chdicerage,
giving them aferocious appearance. They can inflict apainful bite but do not have venom
glands. Sun spiders are largely nocturnd, hiding during the day under objectsor in
burrows. They are predaceous on other arthropods and may even capture small lizards

14. Tabanidae (horse flies and deer flies). Tabanids are large, stout-bodied flieswith
wedl-developed eyesthat are often brilliantly colored. More than 4,000 species have been
described worldwide. The larvae develop in moist or semiaquetic Sites, such asthe
margins of ponds, st marshes or damp earth. The immature stages are unknown for most
species. Mature larvae migrate from their muddy habitats to drier areas of soil to pupate.
In temperate regions the entire life cycle can take two years or more to complete. The
larvee of horse flies are carnivorous and cannibaistic, whereas deer fly larvae feed on
plant material. Consequently, deer fly populations can reach congderably higher numbers
inthe same area. Deer flies, about 8 to 15 mm long, are about haf the Sze of horseflies,
which range from 20 to 25 mm long. The most common tabanid genera containing man-
biting species are Chrysops (deer flies), Tabanus (horseflies) and Haematopota (horse
flies).

Only femde tabanids bite and take a blood meal, and nearly al speciesfeed on mammals.
Males feed on flower and plant juices. Tabanids are diurna and most active on warm,
sunny days with low wind speeds, especidly during the early morning and late afternoon.
Adults are powerful flyerswith arange of severa km. They are very persstent biters, and
their painful bites are extremely annoying. Tabanids lacerate the skin with scissor-like
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mouthparts and ingest the blood that flowsinto the wound. Some species can consume as
much as 200 mg of blood. The puncture in the skin continues to coze blood after the fly
hasfed. Tabanid bites often become secondarily infected, and systemic reactions may
occur in hypersengitive individuas. The mouthparts and feeding behavior of tabanids are
well suited to the mechanica transmission of blood-borne pathogens. Because their bites
are painful, they are frequently disturbed while feeding and move reedily from host to

host. Inthe Middle Eat, tabanids are not vectors of human disease but are serious pests
of livestock and transmit severd diseases of veterinary importance.

Tabanids are difficult to control. Larva control isimpracticd, and ULV aerosols are
generdly ineffective. Effective localized control can be achieved around military
encampments usng avariety of Smpletraps. The skin repellent DEET is only moderately
effective agang these flies.

B. Venomous Snakes of the Middle East.

With one exception, dl the families of venomous snakes are represented in the Middle
Ead; these are the Atractaspididae, Viperidae, Crotaidae, Colubridae, Elapidae, and
Hydrophiidae.

Members of the Atractaspididae are burrowing vipers, aso known as mole vipers or
adders. Two species occur in the Middle East. These thin, plain-looking snakes have little
or no body pattern, short cylindrical heads (no wider than the body), underdung jaws, and
extensblefangs. They are nocturnd snakes that are normally not aggressive but are quick
to biteif disturbed. Venom from these snakes produces severe hemorrhagic effects and
systemic reactions, but death israre.

Species of Viperidae are commonly known as vipers, adders, or asps. They have heavy,
patterned bodies and triangle- shaped heads, sometimes with horns.  They possess two
relatively long, hollow fangs at the front of the upper jaw. These fangs are erected during
abite but are folded againgt the paate when the mouth is shut. Twenty-two species of this
family occur in the Middle East. The common viper, Cerastes vipera, and the puff adder,
Bitis arietans, are probably the best known species of thisgroup. The carpet viper, Echis
carinatus, generdly consdered the world's most dangerous snake, isaso in thisfamily.
Venom usudly produces hemorrhagic, hemotoxic, and genera systemic effects. The
carpet viper'svenom is probably the most toxic of this group and is often fatd. By
contrast, the common viper's venom is probably the least toxic venom in this group.
Although these snakes are largely nocturnd hunters, they are frequently encountered
during the day. They are generdly dow moving but, when disturbed, can strike with
dacrity and force. The carpet viper is particularly aggressive and excitable.

Only one member of the family Crotaidae, the pit vipers, occursin the Middle Eagt. This
family differs from the true vipers in possessing a sensory pit between the eye and the
nogtril. The fangs are practicaly identica to those of the vipers. These snekesare dso
stout-bodied and have a diamond-shaped head. The body is heavily paitterned, smilar to
the patterns of the vipers. The snakes live in mountainous areas or rocky bluffs. They are
nocturna feeders and usualy non-aggressve. Their venom is primarily hemotoxic and
rarely fatal.
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In the Middle East, the family Elgpidae contains one species of krait (the blue krait,
Bungarus caeruleus) and Sx species of cobras. The venom of snakes of thisfamily is
neurotoxic and highly dangerous. These snakes are generaly very active at night and rest
during the day. Five of the six cobra species have hoods, which they open while holding
their head aoft to warn intruders. Although cobras are greetly feared, most (particularly
the hooded cobras) are not particularly aggressive, except toward small animals. The two
most aggressive and dangerous snakes in this family are the blue krait and the desert
cobra, Walterinessia aegyptia, commonly caled the desert black snake Thedidribution
of venomous terrestrial snakesisshownin Table 2a.

Although most species of the family Colubridae are nonvenomous, there is one venomous
speciesin the Middle East. This species, Molopon monspessulanus, possesses relatively
small, grooved fangsin the rear of the upper jaw. This snakeisrarely encountered, and
little is known about the nature of its venom.

Sea snakes (family Hydrophiidae) are widely distributed in the seas and gulfs surrounding
the Middle East. Sea snakes differ from other venomous snakes in that their tails are
shaped like vertica paddles, which are used in swimming. Unlike land snakes, their

scaes are much reduced and sometimes absent from parts of the body. Coloration among
seasnakesis quite variable but usudly not striking. Their bodies are marked with dark,
transverse dorsal bars, which are usualy more pronounced in young snakes. These
transverse markings progressively disgppear as the snake ages. Sea snakes have nodtrils
that are shaped like an operculum that opens when they surface to breathe. This
requirement to surface for air means that sea snakes usudly inhabit shalow waters. Their
fangs are fixed and Stuated at the anterior part of the maxilla They are not particularly
aggressive unless confronted directly. Most bites occur among fishermen trying to

remove sea snakes from their nets. Fangs of sea snakes are fragile and often break while
biting, remaining in the wound. This alows additiona venom to penetrate the bite Site.

The large-headed sea snake, Astrotia stokesi, isthe largest, though not longest, of the sea
snakes. The seven most dangerous sea snakes belong to the genus Hydrophis. They may
be attracted to boat lights shining on the water’ s surface. Hydrophis species have aribbed
pattern on the body, a smal head, and very pronounced paddies at the end of the body.
They bite by chewing and produce highly neurotoxic venoms thet are often fatd if
untreated. The digtribution of sea snakesin the Middle East is presented in Table 2b.

For additiond information on snakes and snakebite, contact the Armed Forces Medica
Intelligence Center at Fort Detrick, MD. (301) 619-7574, DSN 343-7574; FAX (301)
619-2409 (DSN = 343). Also consult Appendix IX. A. in Management of Snakebitein
the Fidd, by LTC Hamilton.
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Table 2a. Reported Distribution of Venomous Terrestrial Snakes in the Middle East (+ = Present; ? = Uncertain)

Bahrain

Cyprus

Iran

Iraq

Israel

Jordan

Kuwait

Lebanon

Oman

Qatar

Saudi Arabia

Syria

Turkey

UAE

Yemen

ATRACTASPIDIDAE

Atractaspis engaddensis

A. microlepidota

VIPERIDAE

Bitis arietans

Cerastes cerastes

C. vipera

-~

Echis carinatus

E. coloratus

E. pyramidium

+| +] +

Eristocophis macmahoni

Psuedocerastes persicus persicus

P. p. fieldi

Vipera albicornuta

V. ammodytes

V. barani

V. berus

V. bornmuelleri

V. bulgardaghica

V. kaznakovi

V. latifii

V. lebetina

V. palaestinae

V. raddei

V. ursinii

144




Table 2a. continued

Bahrain |Cyprus |Iran [Iraq [Israel |Jordan |Kuwait |Lebanon |Oman |Qatar [Saudi Arabia |Syria |Turkey [UAE |Yemen
V. wagneri + +
V. xanthina + + ? + ? + +
COLUBRIDAE
‘Malpolon monspessulanus + + + + + + T
CROTALIDAE
Agkistrodon spp. +
ELAPIDAE
Naja haje + T T n
N. naja
N. oxiana
Walterinnesia aegyptia + + + + ? T T

Table 2b. Reported Distribution of Venomous Sea Snakes in the Middle East (+ = Present; ? = Uncertain)

HYDROPHIIDAE Aden Gulf Arabian Sea Oman Gulf Persian Gulf
Astrosia stokesi + +

Enhydrina schistosa + + +
Hydrophis caerulescens +

H. cantoris +

H. cyanocinctus + + +
H. gracilis + + +
H. lapermoides + + +
H. mamillaris +

H. ornatus + + +
Lapemis curtus + + +
Pelamis platurus ? + + +
Praescutata viperina ? + + +
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C. Medical Botany.

1. Plants that Cause Contact Dermatitis.

Plant dermatitisis a problem of enormous magnitude. Plants produce many clinical
classes of contact dermal injury. These include mechanica injury, delayed contact
sengtivity, contact urticaria, phototoxicity and photodlergy, primary chemicd irritation,
or some combination of these. Plants causing contact dermatitisin the Middle East are
ligedin Table 3.

Mechanicd injury by splinters, thorns, spines, and sharp leaf edges can produce visud
impairment or fungal and bacterid infections & the Ste of injury.

Members of the Rhus group (poison ivy, oak, and sumac) are the most frequent causes of
acute dlergic contact dermatitis. A large portion of the US population is sengtive to
urushiol in the sap of these plants. Sengitivity to a substance develops after initia
cutaneous contact. Once senditized, subsequent exposure will dicit an dlergic responsein
which the whole body surface becomes reactive. Even smoke from burning plants can
produce an dlergic response. Barrier creams have been developed to prevent contact
dermatitis in people sengtive to urushiol.

Contact urticariamay result from immunologica or nonimmunologica host responses,
athough the latter is more common. Nettles, such as Urtica pp., are examples of plants
that cause nonimmunologic contact urticaria. These plants have hollow gtinging hairs that
inject achemica after penetration of the skin. A burning sensation and pruritis occur
dmog immediaidly.

A number of cultivated plants of the carrot and rue families sengtize the skin to long-
wave ultraviolet light. Within 6 to 24 hours of contact with the plant and exposure to
aunlight or fluorescent light, the area of contact will sdectively burn. In some cases,
hyperpigmentation may perdst for severd months.

Some plants contain primary chemicd irritants that produce skin damage resembling that
from contact with a corrosve acid. The reaction depends on the potency of the irritant.
The mogt serious reactions involve the eye. Daphne spp. and Euphorbia Spp. are
examples of plants containing chemicd irritants.

For addition information on plants causing dermatitis, contact the Armed Forces Medica

Intelligence Center, Fort Detrick, MD. (301) 619- 7574, DSN: 343-7574; FAX: (301) 619-
2409 (DSN = 343).
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Table 3. Plants That Cause Contact Dermatitis in the Middle East

Bahrain

Iran

Iraq | Israel | Jordan | Kuwait | Lebanon

Oman

Qatar

Saudi Arabia

Syria

Turkey

UAE

Yemen

Abrus precatorius

+

+

+

Anacardium
occidentale

Bryonia spp.

Croton sSpp.

Calotropis spp.

Daphne spp.

Datura spp.

Erythrophleum spp.

Euphorbia spp.

Gnida spp.
(Lasiosiphon spp.)

4 [+]|+

Heracleum spp.

Helotropium spp.

Hoslundia opposita

Manihot esculenta

Mucuna Spp.

Phytolacca spp.

]| +|+]+

Rhus spp.
(Toxicodendron spp.)

Rhamnus spp.

Ricinus communis

Solanum spp.

Sterculia spp.

Tamus spp.

Taxus SpP.

Urera spp.

Urtica spp.
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2. Systemic Toxicity from Ingestion of Plants.

Mosgt wild plants contain toxic components, and military personnel must be ingtructed not
to consume locd plants unless necessary for surviva. Wild plants are difficult to identify,
and poisonous plants can easily be mistaken for plants with parts safe to est. Military
personnel will be forced by necessity to consume wild plants during surviva operetions.
To avoid accidenta poisoning, they should be thoroughly trained to recognize common
edible plantsin the region.

Many plants have fruiting bodies that appear edible or have attractive parts, such asthe
cagtor bean. Some military personnel may be tempted to consume plants because they are
used locdly for various purposes. The cashew nut, Anacardium occidentale, isextremey
toxic if eaten uncooked, and the resin in the plant can cause severe dermatitis. Loca lore
may atribute medicind qudities, psychotropic or aphrodisiac effects to native plants.

Khat isaghrub cultivated in the Middle East for its leaves and berries, which are chewed
or used asatea It has euphoric and amphetamine-like effects. Medica personnel and
combat commanders must be aware that some troops will be tempted to experiment with
native plants.

In most cases of poisoning, careis usudly symptom driven. The age and medicd
condition of the patient influence toxic response and medica treatment. Specid
monitoring and specific drug thergpy areindicated in some ingances. Because life-
threatening intoxications are rare, military medica personnd may have little experience in
management of plant poisoning. In isinappropriate to assume that the toxicity exhibited
by a single member of agenuswill gpply to dl other species of that genus, or that al toxic
members of agenus will have smilar effects. Mogt toxic plants, regardless of thelr
ultimate effects, induce fluid loss through vomiting and diarrhea. Thisisimportant when
military personne are operating in hot, arid areas. Plant toxicity varies with the plant part,
maturity, growing conditions, and genetic variation.

TG 196, Guide to Poisonous and Toxic Plants, provides information ontoxic plants
common in the US that aso occur in other regions of theworld. It includesalist of Sate
and regiona poison control centers. For additiona information, contact the Armed Forces
Medica Intelligence Center, Fort Detrick, MD, (301) 619-7574, DSN: 343-7574; FAX:
(301) 619-2409 (DSN = 343).

148



IX. Selected References.

1966.

1985.

1987.

1991.

1991.

1993.

1994.

1995.

1995.

1995.

1996.

1998.

1998.

A. Military Publications

Poisonous snakes of the world, amanua for use by U.S. amphibious forces.
NAVMED P-5099, BUMED, Department of the Navy, U.S. Gov. Print. Off., 212

pp.

Technica Information Memorandum (TIM) 13. Ultralow volume dispersd of
insecticides by ground equipment. AFPMB, 19 pp.

TIM 23. A concise guide for the detection, prevention and control of
schisosomiasis in the uniformed services. AFPMB, 40 pp.

Technical Guide (TG) 138. Guide to commensa rodent control. U.S. Army
Environmental Hygiene Agency. 91pp.

Venomous snakes of the Middle East. AFMIC, Fort Detrick, MD DST-1810S-469-
91, 168 pp.

TIM 31. Contingency retrograde washdowns: cleaning and ingpection
procedures. AFPMB, 8 pp., Appendices A-H.

TG 196. Guide to poisonous and toxic plants. U.S. Army Environmental Hygiene
Agency, 70 pp.

TG 103. Prevention and control of plague. U.S. Army Center for Health
Promotion and Preventive Medicine, 100 pp.

TIM 40. Methods for trgpping and sampling smal mammasfor virologic
testing. AFPMB, 61 pp.

Management of snakebite in the field. (unpublished document compiled by LTC
Hamilton, filed as DPMIAC 162252).

TIM 36. Persond protective techniques against insects and other arthropods of
military sgnificance. AFPMB, 43 pp., 4 Appendices, Glossary.

TIM 26. Tick-borne diseases: vector surveillance and control. AFPMB, 53 pp.,
Appendices A-J.

TIM 24. Contingency pest management pocket guide. 5th Edition, AFPMB, 122
Pp.

1999. TIM 41. Protection from rodent-borne diseases with specid emphasison

occupationa exposure to hantavirus. AFPMB, 59 pp., Appendices A-E.

149



B. Other Publications

Al-Madani, A.A. 1991. Problemsin the control of schistosomiasisin Asr Province, Saudi
Arabia. J. Commun. Hedlth, New York 16; 143-149.

Ant, Z.S. 1988. Arthropods of medical importance in Jordan. Jordan Med. J. 22: 125-
137.

Amr, Z.S., Y. Al-Khdili and A. Arbgi. 1997. Larval mosquitoes collected from northern
Jordan and the Jordan Valey. J. Am. Mosg. Control Assoc. 13: 375-378.

Amr, Z., S.S. Amr and R.M. El-Oran. 1994. Scorpion stings in Jordan. Ann. Trop. Med.
Parasitol. 88: 99-101.

d-Azazy, O.M. and E.M. Scrimgeour. 1997. CrimeanCongo haemorrhagic fever virus
infection in the western province of Saudi Arabia. Trans. R. Soc. Trop. Med. Hyg.
91:275-278.

Baker, M.S. 1991. Medica aspects of Persan Gulf operations. serious infectious and
communicable diseases of the Persan Gulf and Saudi Arabian Peninsula. Mil. Med.
156: 385-390.

Bdashov, Y.S. 1972. Bloodsucking ticks — vectors of diseases of man and animals. Misc.
Publ. Entomol. Soc. Amer. 8: 1-376.

Beaty, B.J. and W.C. Marquardt [eds]. 1996. The biology of disease vectors. University
of Colorado Press.

Benenson, A.S. 1995. Control of communicable diseases manud. 16th ed., American
Public Hedlth Association, Washington, D.C.

Berger, SA., Y. Kletter, S. Heering, M. Samish, T. Tinghitellaand S.C. Edberg. 1993.
Lyme disease acquired in Isradl: report of a case and studies of serological cross
reactivity in rlapaing fever. |sr. J. Med. Sci. 29: 464-465.

Boorman, J. 1989. Culicoides (Diptera: Ceratopogonidae) of the Arabian Peninsulawith
notes on their medica and veterinary importance. Fauna of Saudi Arabia 10: 160-224.

Braverman, A.S,, U. Kitron and R. Killick-Kendrick. 1991. Attractiveness of vertebrate
hoststo Culex pipiens (Diptera: Culicidag) and other mosguitoesin Isragl. J. Med.
Entomol. 28: 133-138.

Braverman, Y., N. Messaddeq, C. Lembleand M. Kremer. 1996. Reevauation of the
taxonomic status of the Culicoides spp. (Diptera: Ceratopogonidae) from Israel and the
eastern Mediterranean and review of their potentid medicd and veterinary importance.
J. Am. Mosg. Control Assoc. 12: 437-445.

150



Bruce-Chwatt, L. J. 1985. In Essentid maariology, 2" ed., John Wiley and Sons, New
York.

Buttiker, W. 1981. Faunaof Saudi Arabia observations on urban mosguitoes in Saudi
Arabia. 3: 472-479,

Clouddey-Thompson, J. 1987. John Hull Grundy memoria lecture, 1987. Warfare,
disease and the survival of arthropodsin the desert. J. R. Army Med. Corps, London
133: 138-142.

Cope, SE., G.W. Schultz, A.L. Richards, H.M. Savage, G.C. Smith, C.J. Mitchell, D.J.
Fryauff, JM. Conlon, JA. Corneil and K.C. Hyams. 1996. Assessment of
arthropod vectors of infectious diseases in areas of U.S. troop deployment in the Persan
Gulf. Am. J. Trop. Med. Hyg. 54: 49-53.

Demirhan, O. and M. Kasap. 1995. Bloodfeeding behavior of An. sacharoviin Turkey.
J. Am. Mogg. Control Assoc. 11: 11-14.

Eitrem, R., M. Stylianou and B. Niklasson. 1991. High prevaence rates of antibody to
three sandfly fever viruses (Sicilian, Naples, and Toscand) anong Cypriots. Epidemial.
Infect. 107: 685-691.

Ephros M., A. Paz and C.L. Jaffe. 1994. Asymptomatic viscerd leshmaniasisin Isradl.
Trans. Roy. Soc. Trop. Med. Hyg. 88: 651-652.

Farzanpay, R. 1990. A catalogue of the scorpions occurring in lran, up to January 1986.
Arch. Ing. Razi, Teheran 41: 1-12.

Gaffigan, T.V. and RA. Ward. 1985. Index to the second supplement to "A catalog of
the mosquitoes of the world (Diptera: Culicidag).” Mosg. Syst. 17: 52-63.

Gassr, RA. J, A.J Magill, C.N. Oster and E.C. Tramont. 1991. The threat of infectious
disease in Americans returning from Operation Desart Storm. N. Engl. J. Med. 324:
859-864.

Ghandour, A.M., H.S. Al-Ghamdi and A.A. Al-Robai. 1990. A review of snail
intermediate hosts of schistosomiasisin Saudi Arabia. J. Med. Appl. Maacol. 2: 79-91.

Goddard, J. 1996. Physicians guide to arthropods of medical importance. 2nd ed., CRC
Press, Inc., Boca Raton, Florida.

Greenblatt, C.L., Y. Schleinand L.F. Schnur. 1985. Leishmaniassin Israd and vicinity,
pp. 415-426. In: K.P. Chang and R.S. Bray [eds.], Human parasitic diseases. Volume 1.
Leishmaniasis. Elsevier Publishers, New Y ork.

Grogl, M., JL. Daugirda, D.L. Hoover, A.J. Magil and JD. Berman. 1993. Survivability

and infectivity of viscerotropic Leishmania tropica from Operation Desert Storm
participants in human blood products maintained under blood bank conditions. Am. J.

151



Trop. Med. Hyg. 49: 308-315.

Guberman, D., K.Y. Mumcuoglu and A. Keysary. 1996. Prevalence of spotted fever
group rickettsiae in ticks from southern Isradl. J. Med. Entomoal. 33: 979-982.

Harwood, R.F. and M.T. James. 1979. Entomology in human and anima hedlth. 7th ed.,
MacMuillan Publishing Company, Inc., New Y ork.

Hassanein, K.M., O.M.E. &-Azazy and H.M. Yousef. 1997. Detection of Crimear+
Congo haemorrhagic fever virus antibodies in humans and imported livestock in Saudi
Arabia Trans. Roy. Soc. Trop. Med. Hyg. 91: 536-537.

Holmes, P.R. 1986. A study of population changesin adult Culex quinquefasciatus Say
(Diptera: Culicidae) during amosquito control programme in Dubai, United Arab
Emirates. Ann. Trop. Med. Parasitol. 80: 107-116.

Hoogstraal, H. 1959. Ticks (Ixodoidea) of Arabiawith specia reference to the Y emen.
Fieldiana: Zoology 39: 297-322.

Hoogdtraal, H. 1981. Ticks (Ixodoided) from Oman. J. Oman Studies, Specia Report No.
2: 265-272.

Hoogstraal, H. 1981. Changing patterns of tickborne diseases in modern society, pp. 75-
100. /n Annua Review of Entomology, Vol. 26, Annua Reviews, Inc., Pao Alto, CA.

Hoogstrad, H., H.Y. Wassef and W. Blttiker. 1981. Ticks (Acarina) of Saudi Arabia,
Fam. Argasidae, Ixodidae. Fauna of Saudi Arabia 3: 25-110.

Hunter, G. W., J.C. Swartzwelder and D.F. Clyde. Tropica medicine, 5" ed. W.B.
Saunders Co., Philadelphia

Hyams, K.C., A.L. Bourgeois, B.R. Merrdl, P.Rozmgzl, J. Escamilla, SA. Thorton, G.M.
Wasserman, A. Burke, P.Echeverriaand K.Y .Green. 1993. Diarrhedl disease during
Operation Desert Shield. N. Engl. J. Med. 325: 1423-1428.

Hyams, K.C,, K. Hanson, F.S. Wigndl, J. Escamillaand E.C. Oldfidd I1l. 1995. The
impact of infectious diseases on the health of U.S. troops deployed to the Persian Gulf
during Operations Desert Shield and Desert Storm.  Clin. Infect. Dis. 20: 1497-1504.

Ibrahim, EAA., M.A. Al-Zahrani, A.S. Al-Tuwaigri, F.J. Al-Shammary and D.A. Evans.
1992. Leishmania infecting man and wild animasin Saudi Arabia 9. The black rat
(Rattus rattus) aprobable reservoir of viscera leishmaniasisin Gizan Province, south
west Saudi Arabia. Trans. R. Soc Trop Med. Hyg. 86: 514-514.

Idris, M.A., A. Ruppel, P. Numrich, A. Eschibeck, M.A. Shaban and H.J. Diesfeld. 1994.

Schistosomiasis in the southern region of Oman: vector snallsand serologicd
identification of patientsin severd locations. J. Trop. Med. Hyg. 97: 205-210.

152



Jacobson, R.L., Y. Schlein and E.R. Cross. 1997. Didribution of Phlebotomus papatasi
in Southwest Asa. Am. J. Trop. Med. Hyg. 56:117.

Janini, R., E. Sdibaand S. Kamhawi. 1995. Species composition of sand flies and
population dynamics of Phlebotomus papatasi (Diptera: Psychodidag) in the southern
Jordan Vdley, an endemic focus of cutaneous leéishmaniasis. J Med. Entomoal. 32: 822-
826.

Kasap, H., M. Akbaba, M. Kasap, U. Luleyap, N. Alpadan and D. Alptekin. 1995. A
sudy of mdariaand Anopheles sacharovi in Tudla, Adana, Turkey. Turkiye
Parazitoloji Dergis 19: 535-540.

Katz, G., L. Rannon, E. Nili and Y.L. Danon. 1989. West Nile fever - occurrencein a
new endemic Steinthe Negev. Is. J. Med. Sci. 25: 47-49.

Kettle, D.S. [ed.]. 1995. Medical and veterinary entomology, 2nd ed., CAB Internationd,
University Press, Cambridge.

Keysary, A., D.N. Torten, EM.Gross and M. Torten. 1988. Prevaence of antibodiesto
Rickettsia conorii indogsin Igrad and itsrelation to outbreaksin man. Isr. J. Vet. Med.
44: 103-107.

Khoury, S, EK. Sdiba, O.Y. Oumeish and M.R. Tawfig. 1997. Epidemiology of
cutaneous leishmaniads in Jordan: 1983-1992. Int. J. Dermatol. 35: 566-569.

Killick-Kendrick, R. and W. Peters. 1991. Leishmaniassin Arabia: an annotated
bibliography. Am. J. Trop. Med. Hyg. 44(3) Suppl., pp. 1-64.

Kitron, U., H. Pener, C. Codtin, L. Orshan, Z. Greenberg and U. Shalom. 1994.
Geographic information system in malaria surveillance: mosguito breeding and
imported casesin Israd. Am. J. Trop. Med. Hyg. 50: 550-556.

Klaus, S, O. Axdrod, F. Jonasand S. Frankenburg. 1995. Changing patterns of
cutaneous leshmaniassin Isragl and neighbouring territories. Trans. Roy. Soc. Trop.
Med. Hyg. 88: 649-650.

Knight, K.L. 1978. Supplement to “A catalog of the mosguitoes of theworld (Diptera
Culicidae).” Thomas Say Foundation, Entomologica Society of America, Vol. 6, 107
pp.

Knight, K.L. and A. Stone. 1977. A catdog of the mosguitoes of the world (Diptera:
Culicidag). 2nd ed. Thomas Say Foundation, Entomologica Society of America, Val.
6, 611 pp.

Knudsen, A.B., R. Romi and G. Mgori. 1996. Occurrence and spread in Italy of Aedes

albopictus, with implications for its introduction into other parts of Europe. J. Am.
Mosg. Control Assoc. 12: 177-183.

153



Lane, R.P. and R.W. Croskey, [eds] 1993. Medical insects and arachnids. Chapman and
Hall, London, UK.

Lawyer, P.G. and P.V. Perkins. 1999. Leishmaniasis and trypanosomiasis. Chapter 8, In:
B.F. Eldridge and J.D. Edman [eds], Textbook of Medica Entomology (in
preparation).

Lewis, RE. and JH. Lewis. 1990. An annotated checklist of the fleas of the Middle East.
Faunaof Saudi Arabia11; 251-276.

Magill, A.J, M. Grogl, RA. Gassr, Jr., W. Sun and C.N. Ogter. 1993. Viscerd infection
caused by Leishmania tropica in veterans of Operation Desert Storm. New Engl. J.
Med. 328: 1383-1387.

Mahaba, H.M. 1996. Scorpion gting, isit a heath problem in Saudi Arabia? Evauation of
management of 820 cases. Saudi Med. J. 17: 315-321.

Manouchehri, A.V., M. Zaim and A.M. Emadi. 1992. A review of mdariain Iran, 1975-
90. J. Am. Mosg. Control. Assoc. 8: 381-385.

Margdit, J., C. Dimentman and J. Danon. 1987. Didtribution patterns and population
dynamics of adult mosquitoes (Diptera: Culicidag) in southern Israd. Bull. Entomoal.
Res. 77: 477-486.

Margdit, J., C. Dimentman and A.S. Tahori. 1988. Geographic, seasona and ecological
digribution of mosquito larvae (Diptera: Culicidae) in southern Isradl. Archiv fir
Hydrobiologie 112: 233-249.

Mills, JN., JE. Childs, T.G. Ksiazek, C.J. Petersand W.M. Vdleca. 1995. Methods for
trgpping and sampling smal mammals for virologicd testing. U.S. Department of
Health and Human Sarvices, Centers for Disease Control and Prevention, Atlanta, GA.

Mimouni, D., M. Gddevich, F.B. Mimouni, J. Haviv and |. Ashkenazi. 1998. The
epidemiologic trends of scabies among Isradli soldiers: a 28-year follow-up. Int. J.
Dermatol. 37: 586-587.

Mohsen, Z.H., N.A.Oudaand H.H. Zayia. 1989. A bibliography of the literature on
mosquitoes (Diptera: Culicidae) and mosquito-borne diseasesin Irag. Bull. Endem.
Dis. 30: 9-30.

Monath, T.P. [ed.] 1988/89. The arboviruses: epidemiology and ecology. Volumesi-V,
CRC Press, Boca Raton, Florida

Mumcuoglu, K.Y, K. Frish, B. Sarov, J. Hemingway, J. Miller, 1. loffe-Uspensky, S.
Klaus, F. Ben-lsha and R. Galun. 1993. Ecologicd studies on the brown dog tick
Rhipicephalus sanguineus (Acari: Ixodidae) in southern Isradl and its relationship to
spotted fever group rickettsiae. J. Med. Entomol. 30: 114-121.

154



Oldfidd, E.C. lll, M.R. Wdllace, K.C. Hyams, A.A. Yousf, D.E. Lewisand A.L.
Bourgeois. 1991. Endemic diseases of the Middle East. Rev. Infect. Dis. 13 (Suppl.
3): 197-217.

Omar, M.S. and R.E. Abdalla. 1992. Cutaneous myiasis caused by tumbu fly larvae,
Cordylobia anthropophaga in southwestern Saudi Arabia. Trop. Med. Parasitol. 43:
128-129.

Pegram, R.G., D. Zivkovic, JE. Keirans, H. Wassef and W. Bittiker. 1989. The
Rhipicephalus sanguineus group (Acari: Ixodidae) of Saudi Arabia. Faunaof Saudi
Arabia 10: 65-77.

Pener, H. and U. Kitron. 1985. Distribution of mosquitoes in northern Isradl: ahistorical
perspective. J. Med. Entomoal. 22: 536-545.

Pont, A.C. 1991. A preliminary list of the Fanniidae and Muscidae (Insecta: Diptera)
from Turkey and the Middle East. Zool. Mid. East 5: 63-112.

Quin, N.E. 1982. The impact of diseases on military operations in the Persian Gulf. Mil.
Med. 147: 728-734.

Richards, A.L., JD. Maone, S. Sheris, JR. Weddle, C.A. Ross, T.G. Ksiazek, JW.
LeDuc, G.A. Dasch and K.C. Hyams. 1993. Arbovirus and rickettsa infections
among combat troops during Operation Desert Shield/Desert Storm. J. Infect. Dis. 168:
1080-1081.

Roberts, D.R. and R.G. Andre. 1994. |nsecticide resstance issues in vector-borne disease
control. Am. J. Trop. Med. Hyg. suppl. 50: 21-34.

Rose, ST. 1995. Internationa travel hedth guide, 6" ed. Travel Medicine, Inc., 312
Pleasant St., Northampton, MA 01060.

Samish, M. 1991. Lyme diseasein man and animals and its potentia threet to Isradl.
Israel J. Vet. Med. 46: 39-47.

Scrimgeour, EIM. 1995, Communicable diseasesin Saudi Arabia: an epidemiologica
review. Trop. Dis. Bull. 92: 79-95.

Sater, P.E., C. Costin and Z. Greenberg. 1991. Mdariain Isradl: the Ethiopian
connection. Isr. J. Med. Sci. 27: 284-287.

Sukkar, F. 1985. Leishmaniasisin the Middle East, pp. 394-413. In: K.P. Chang and R.S.
Bray [eds] Human parastic diseases. Volume 1. Leshmaniasis. K.P. Elsevier Science
Publishers, New Y ork.

Tesh, R.B. 1989. The epidemiology of Phlebotomus (sandfly) fever. Isr. J. Med Sci.

25: 214-217.

155



Vachon, M. 1966. Liste des scorpions connus en Egypte, Arabie, Isradl, Liban, Syrie,
Jordanie, Turquie, Irak, Iran. Toxicon 4. 209-218.

Vurd T., Ergin C. and F. Sayin. 1998. Investigation of Rickettsia conorii antibodiesin the
Antalya area. Infection 26: 170-172.

Ward, R.A. 1984. Second supplement to “A catalog of the mosquitoes of the world
(Diptera: Culicidae).” Mosg. Syst. 16: 227-270.

Ward, RA. 1992. Third supplement to “A catadlog of the mosquitoes of the world
(Diptera: Culicideg).” Mosg. Syst. 24: 177-230.

Wilson, D.E. and D.M. Reeder [eds]. 1993. Mammd species of the world: ataxonomic
and geographic reference. 2nd ed., Smithsonian Ingtitution Press, Washington, DC.

Wittimer, H.C.W. and W. Blittiker. 1979. Faunaof Saudi Arabia. Volumel. CIBA-
Geigy Ltd., Bade.

World Hedlth Organization. 1989. Geographical digtribution of arthropod-borne diseases
and their principa vectors. WHO, Vector Biology and Control Divison.
WHO/VBC/89.967: 134 pp.

World Hedlth Organizaton. 1996. Operationd manua on the application of insecticides
for the control of mosquito vectors of maaria and other diseases.
WHO/CTD/VBC/96.1000, 198 pp.

Yagupsky, P, B. Sarov and |. Sarov. 1989. A cluster of spotted fever in akibbutz in
southern Israel. Scand. J. Inf. Dis. 21: 155-160.

Youssf, A.R., JM. Cannon, A.Z., Al Juburi and A.T. Cockett. 1998. Schistosomiasisin
Saudi Arabia, Egypt, and Irag. Urology 51(5A Suppl): 170-174.

Zam, M. 1987. Thedidribution and larva habitat characteristics of Iranian Culicinae. J.
Am. Mosg. Control Assoc. 3: 568-573.

Zam, M, A.V. Manouchehri, M.M. Motabar, G. Mowlaii, M.H. Kayedi, P. Pakhad and M.
Nazari. 1992. Ecology of An. puclerrimus in Iran. J. Amer. Mosg. Control Assoc. 8:
293-296.

Zam, M., A.V. Manouchehri, M. Motabar, A.M. Emadi, M. Nazari, K. Pakdad, M.H.
Kayedi and G. Mowlaii. 1995. Anopheles culicifacies in Bauchistan, Iran. Med. Vet.
Entomol. 9: 181-186.

Zaki, Ali Mohamed. 1997. Isolation of flavivirus relaed to the tick- borne encephdlitis

complex from human casesin Saudi Arabia. Trans. Roy. Soc. Med. Hyg. 91: 179-
181.

156



Appendix A. Arthropod Species and their Distribution in the Middle East

A.1. Reported Distribution of Mosquitoes in the Middle East (+ = Present; ? = Uncertain)

Bahrain | Cyprus Iran Iraq Israel | Jordan | Kuwait | Lebanon | Oman Qatar Saudi Syria | Turkey | UAE | Yemen
Arabia
[Aedes aegypti + ? + + + ? + + + + + + + ? +
Ae. annulipes +
Ae. caballus + T
Ae. caspius + + + + T
[Ae. communis + + +
Ae. detritus + T
Ae. dorsalis T
Ae. echinus + +
Ae. excrucians +
Ae. flavescens + +
[Ae. geniculatus + +
Ae. grantii +
Ae. lepidonotus + T
[Ae. mariae + +
Ae. nigrocanus +
[Ae. pulchritarsis + +
Ae. refiki + + T
Ae. rusticus T
Ae. vexans + +
Ae. vittatus T
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A.1. Mosquitoes continued

Bahrain |Cyprus (Iran Iraq Israel |Jordan |Kuwait |Lebanon [Oman |Qatar |Saudi [Syria [Turkey | UAE |Yemen
Arabia

[Anopheles algeriensis + + + + + + +
An. apoci + +
An. azaniae i
An. claviger + + + + + + + +
An. cinereus + + + + +
An. coustani + + + +
[An. culicifacies + + + + + + + +
An. demeloni T
An. d'thali + + ? + + + +
An. fluviatilis + + i
An. gambiae arabiensis + +
An. hyrcanus + + + + + + +
[An. maculipennis + + + +
An. marteri sogdianus + + + + + + +
An. martinius +
[An. messeae +
(An. moghulensis +
[An. multicolor + + + + + + + + + + +
An. paltrinierii +
An. pharoensis + + + +
An. plumbeus + +
(An. pretoriensis i
An. pulcherrimus + + + + ? + + + + + +
[An. rhodesiensis rupicola + + + + + + +
An. sacharovi + + + + + + + +
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A.1. Mosquitoes continued

Bahrain| Cyprus| Iran Iraq | Israel | Jordan| Kuwait | Lebanon | Oman | Qatar | Saudi | Syria | Turkey | UAE | Yemen
Arabia

An. sergentii + + + + + + + + + +
An. squamosus T
An. stephensi + + + + + T
An. subalpinus + + +
An. subpictus +
An. superpictus + + + + + ? + + + +
An. tenebrosus + + + +
An. turkudi + + + + + + +
Coquillettidia buxtoni +
Cq. Richardii
Culex antennatus + + +
Cx. arbieeni + + +
Cx. bitaeniorhynchus + I
Cx. decens T
Cx. deserticola + + + T
Cx. duttoni T
Cx. hortensis + + + +
Cx. judaicus +
Cx. laticinctus + + + + + + + + +
Cx. martinii +
Cx. mattinglyi + +
Cx. mimeticus + + + T +
Cx. modestus
Cx. perexiguus + + + T +
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A.1. Mosquitoes continued

Cx. pipiens molestus + ? ? ? ?
Cx. pipiens pipiens + + + + ? T
Cx. p. quinquefasciatus + + +

Cx. pseudovishnui +

Cx. pusillus + + +

Cx. saliburiensis +
Cx. simpsoni +
Cx. sinaiticus + +
Cx. sitiens + + + +
Cx. territans + + +

Cx. thallasius +
Cx. theileri + + + +
Cx. tigripes ?
Cx. torrentium + + +

Cx. tritaeniorhynchus + + + +
Cx. univittatus + + + +
Culiseta annulata + +

Cs. fumipennis +

Cs. longiareolata + + + +
Cs. morsitans +

Cs. subochrea

Uranotaenia unguiculata + +
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A.2. Reported Distribution of Sand Flies in the Middle East (+ = Present; ? = Uncertain)

Bahrain | Cyprus| Iran Iraq | Israel | Jordan| Kuwait | Lebanon | Oman | Qatar | Saudi | Syria | Turkey | UAE. | Yemen
Arabia
Phlebotomus alexandrei + + + + + + + + + + + + +
P. andrejevi +
P. ansarii + +
P. arabicus + + +
P. argentipes +
P. balcanicus + +
P. bergeroti + + + + + +
P. brevis + +
P. caucasicus + +
P. chinensis arabicus +
P. chinensis balcanicus + + + + +
P. chinensis longiductus +
P. davidi +
P. duboscqi + + +
P. eleanorae +
P. halepensis + + + + +
P. jacusieli + + + + +
P. kandelakii + + + +
P. kazeruni + + + +
P. keshishiani +
P. kryreniae + +
P. langeroni orientalis +
P. laroussei +
P. major syriacus + + + + + + + +
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A.2. Sand flies continued

Bahrain | Cyprus | Iran Iraq | Israel | Jordan| Kuwait | Lebanon | Oman | Qatar | Saudi | Syria | Turkey | UAE. | Yemen
Arabia
P. marismortui +
P. mascittii canaaniticus + +
P. mascittii mascittii + +
P. meruynae +
P. mesghallii +
P. mofidii +
P. mongolensis +
P. nagbenius +
P. nuri +
P. orientalis + + +
P. palestinensis +
P. papatasi + + + + + + + + + + +
P. perfiliewi galilaeus + + +
P. perfiliewi perfiliewi + +
P. perfiliewi + +
transcaucasicus
P. perniciosus +
P. saevus + +
P. salehi +
P. saltiae +
P. sergenti + + + + + + + + + + +
P. simici + + +
P. smirnovi +
P. syriacus + + +
P. tobbi + + + + + +
P. transcaucasicus +
P. wenyoni + + +
P. zulfagarensis +
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A.2. Sand flies continued

Bahrain | Cyprus| Iran Iraq | Israel | Jordan| Kuwait | Lebanon | Oman | Qatar | Saudi | Syria | Turkey | UAE. | Yemen
Arabia
Sergentomyia adleri + + +
S. africana + + + +
S. antennata + + + + + +
S. babylonica +
S. bagdadis + +
S. calcarata +
S. christophersi + + + +
S. clydei + + + + + +
S. dentata + + +
S. dolichopus +
S. dryfussi + + + + i
S. fallax + + + + + + +
S. grekovi +
S. hodgsoni +
S. iranica +
S. magna +
S. mervynae +
S. palestinensis + + + +
S. pawlowskyi +
S. schwetzi +
S. sintoni + +
S. sogdiana +
S. sonyae +
S. squamipleuris + + + + +
S. sumbarica +
S. taizi + + T
S. theodori + + + T +
S. tiberiadis + + + +
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A.3. Reported Distribution of Ticks in the Middle East (+ = Present or Introduced)

Bahrain | Cyprus| Iran Iraq Israel | Jordan | Kuwait | Lebanon | Oman | Qatar | Saudi | Syria | Turkey| UAE | Yemen
Arabia
ARGASIDAE
[Argas boueti + +
A. confusus +
A. hermanni
A. persicus + + + + + + + + + +
A. reflexus + + + +
A. streptopelia + + +
A. transgariepinus +
A. vespertilionis + + +
A. vulgaris +
Ornithodoros asperus + +
O. canestrinii +
O. coniceps + + +
O. erraticus + + + +
0. foleyi T
O. lahorensis + + + + +
O. muesebecki + + + T
O. procaviae
0. salahi
0. savignyi + + + + T T
O. tartakovskyi +
O. tholozani + + + + + + I
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A.3. Ticks continued

Bahrain

Cyprus

Iran

Iraq

Israel

Jordan

Kuwait

Lebanon

Oman

Qatar

Saudi
Arabia

Syria

Turkey

UAE

Yemen

IXODIDAE

Amblyomma eburneum

A. gemma

A. lepidum

A. variegatum

[Aponomma latum

Boophilus annulatus

B. decoloratus

B. kohlsi

o B S I S A S A

D. marginatus

D. niveus

D. reticulatus

D. raskemensis

+| 4+ +] +

Haemaphysalis adleri

H. caucasica

H. concinna

H. erinacei

H. indica

H. inermis

H. kashmirensis

H. kopetdaghica

o RN o R S (R S

H. leachi

H. longicornis

H. parva

H. punctata
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A.3. Ticks continued

Bahrain | Cyprus| Iran Iraq Israel | Jordan | Kuwait| Lebanon | Oman | Qatar | Saudi | Syria | Turkey | UAE | Yemen
Arabia

H. sulcata + + + + + + +
Hyalomma aegyptium + + + + + +
H. arabica +
H. anatolicum anatolicum + + + + + + +
H. anatolicum excavatum + + + + + + + + +
H. asiaticum + +
H. detritum + + + + + +
H. dromedarii + + + + + + + +
H. erythraeum +
H. impeltatum + + + + + + + + + +
H. kumari +
H. marginatum + + + + + + + + +
H. marginatum turanicum + + + + +
H. rhipicephaloides +
H. rufipes + + + + + + + + + + +
H. schulzei + + + + +
H. truncatum + +
Ixodes arboricola +
[. canisuga +
1. crenulatus + +
1. eldaricus + + +
1. gibbosus + + +
1. hoogstraali + + T
1. kaiseri + +
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A.3. Ticks continued

Bahrain

Cyprus

Iran

Iraq

Israel

Jordan

Kuwait

Lebanon

Oman

Qatar

Saudi Arabia

Syria

Turkey

UAE

Yemen

I redikorzevi

+

. ricinus

1. simplex

1. vespertilionis

+
+
+

Rhipicephalus appendiculatus

. bursa

. camicasi

. evertsi

. guilhoni

kochi

+| +| +| +

. leporis

pravus

. pulchellus

. punctatus

. sanguineus

. Senegalensis

simus

. sulcatus

NEEIEREEIEREEREEEREERERERE

. turanicus

| | ] ] ] ]+
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A 4. Reported Distribution of Fleas in the Middle East (+ = Present; ? = Uncertain)

Bahrain | Cyprus| Iran Iraq Israel | Jordan | Kuwait| Lebanon | Oman | Qatar Saudi | Syria | Turkey | UAE | Yemen
Arabia

CERATOPHYLLIDAE
[ Amalaraeus penicilliger +
kratochvili
A. steineri +
Callopsylla caspia caspia + +
C. saxatilis ? ? ? +
C. tiflovi +
Ceratophyllus columbae +
C. fringillae + + + +
C. gallinae +
C. hirundinis ? ? + ? +
C. sciurorum sciurorum + +
C. spinosus + ?
Citellophilus simplex +
C. transcaucasicus +
C. trispinus +
Dasypsyllus gallinulae +

gallinulae
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A.4. Fleas continued

Bahrain

Cyprus

Iran

Iraq

Israel

Jordan

Kuwait

Lebanon

Oman

Qatar

Saudi
Arabia

Syria

Turkey

UAE

Yemen

\Megabothris turbidus

Myoxopsylla dryomydis

M. jordani

M. laverani

Nosopsyllus baltazardi

N. bunni

N. consimilis

N. durii

N. fasciatus

N. geneatus

N. henleyi israelicus

N. iranus attenuatus

N. iranus theodori

+| 4|+ +

N. laeviceps gorganus

N. londiniensis londiniensis

N. medus

N. mikulini

N. philipovi

N. pringlei

N S I N R

N. pumilionis

N. sarinus aryanus
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A.4. Fleas continued

Bahrain

Cyprus

Iran

Iraq

Israel

Jordan

Kuwait

Lebanon

Oman

Qatar

Saudi
Arabia

Syria

Turkey

UAE

Yemen

N. sarinus parthius

N. sarinus sarinus

N. sinaiensis

N. sincerus

N. tersus tersus

N. theodori

N. turkmenicus

N. vlasovi

N. ziarus

Oropsylla tapina

Paraceras melis melis

COPTOPSYLLIDAE

Coptopsylla bairamaliensis

C. iranica

C. joannae

C. lamellifer dubinini

C. lamellifer lamellifer

C. lamellifer rostrata

C. mesghalii

C. mofidii

H A+ | | ]| ] ]+

C. smiti
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A.4. Fleas continued

Bahrain

Cyprus

Iran

Iraq

Israel

Jordan

Kuwait

Lebanon

Oman

Qatar

Saudi
Arabia

Syria

Turkey

UAE

Yemen

HYSTRICHOPSYLLIDAE

Ctenopthalmus allousei

C. bifidatus

C. bithynicus

C. bureschi anatolicus

C. chionomydis

+| +| +]| +

C. congener nadimi

. congener tenuistigmatus

. coniunctus

+

. contiger

+

. costai

SIESIESIESI NS

. dolichus kurdensis

C. euxinicus

C. fissurus

C. fransmiti

C. friedericae

C. harputus

C. hypanis riciensis

C. inornatus

+| |+ ] ]| ]+

C. iranus persicus

C. levanticus

+

C. proximus
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A.4. Fleas continued

Bahrain

Cyprus

Iran Iraq Israel | Jordan | Kuwait

Lebanon

Oman

Qatar

Saudi
Arabia

Syria

Turkey

UAE

Yemen

C. reconditus

C. rettigi smiti

C. rostigayevi

C. secundus

C. spiniger

C. stirps

C. tibarenus

C. turcicus

Doratopsylla dampfi dampfi

Epitedia wenmanni

Hystrichopsylla orientalis
guentheri

o S S I T S ) S

H. satunini

+

Neopsylla pleskei ariana

N. setosa spinea

N. teratura rhagesia

Paleopsylla alpestris

P. caucasica

P. incisa

P. obliqua

P. obtusa

+| +] | +] +

Rhadinopsylla bivirgis

R. golana

R. hoogstraali

172




A 4. Fleas continued

Bahrain

Cyprus

Iran

Iraq

Israel

Jordan

Kuwait

Lebanon

Oman

Qatar

Saudi
Arabia

Syria

Turkey

UAE

Yemen

R. masculana masculana

+

R. syriaca

R. ucrainica

Stenoponia tripectinata
irakana

S. tripectinata

S. viasovi

Typhloceras poppei poppei

Wagnerina schelkovnikovi

ISCHNOPSYLLIDAE

Chiropteropsylla brockmani

Ischnopsyllus elongatus

1. octactenus

1. peridolius

Nycteridopsylla longiceps

Rhinolophopsylla
unipectinata unipectinata

LEPTOPSYLLIDAE

Amphipsylla argoi

A. parthiana

A. rossica rossica

A. schelkovnikovi

+| +| +]| +

A. socia
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A.4. Fleas continued

Bahrain

Cyprus

Iran

Iraq

Israel

Jordan

Kuwait

Lebanon

Oman

Qatar

Saudi
Arabia

Syria

Turkey

UAE

Yemen

Caenopsylla laptevi

+

+

Ctenopsylla rufescens

Leptopsylla algira

L. segnis

L. taschenbergi

\Mesopsylla apscheronica

M. eucta eucta

M. tuschkan mesa

M. tuschkan tuschkan

Ophthalmopsylla volgensis
arnoldi

+| +| +| +

O. volgensis impersia

+

O. volgensis intermedia

_+_

O. volgensis palestinica

Paradoxopsyllus grenieri

P. microphthalmus

[Peromyscopsylla bidentata
risea

P. silvatica

P. tikhomirovae

[Phaenopsylla tiflovi

PULICIDAE

[Archaeopsylla erinacei
erinacei
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A.4. Fleas continued

Bahrain| Cyprus | Iran Iraq Israel | Jordan | Kuwait| Lebanon | Oman | Qatar | Saudi | Syria | Turkey| UAE | Yemen
Arabia

Ctenocephalides arabicus
C. canis. ? + + + ? + + ? + 9 + 2
C. felis felis + + + + + ? + + + + + + + T T
C. felis orientis +
Echidnophaga gallinacea ? ? + ? ? ? ? ? ? + + ? ? +
E. murina + +
E. oschanini +
E. popovi + + + + +
[Parapulex chephrenis + + ?
Pulex irritans + + + ? ? + + 9
Synosternus cleopatrae + + + +
chleopatrae
Synosternus pallidus + + + + + + + + +
 Xenopsylla astia + + + + 2
X. bantorum +
X. brasiliensis +
X. buxtoni +
X. cheopis ? + + + + + + + + + + + + ? +
X. conformis + + + + +
X, dipodilli + + +
X. gerbilli gerbilli + ? ? ?
X, hussaini +
X. nubica + + + + + + +
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A.4. Fleas continued

Bahrain| Cyprus | Iran Iraq Israel | Jordan | Kuwait | Lebanon | Oman | Qatar | Saudi | Syria | Turkey| UAE | Yemen
Arabia
X. nuttalli +
X. persica +
X, ramesis + + + + +
X. regis +
VERMIPSYLLIDAE
Chaetopsylla globiceps + +
C. hyaena
C. korobkovi +
C. rothschildi +
C. trichosa aviceni + +
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A.S. Reported Distribution of Scorpions in the Middle East (+ = Present; ? = Uncertain)

Bahrain

Cyprus

Iran

Iraq

Israel

Jordan |Kuwait

Lebanon

Oman

Qatar

Saudi Arabia

Syria

Turkey

UAE

Yemen

BUTHIDAE

(Androctonus amoreuxi

A. a. baluchicus

4. a. hebraeus

A. australis

4. bicolor

A. crassicauda

A. finitimus

Apistobuthus pterygocercus

Babycurus zambonellii

Birulatus haasi

Buthacus arenicola

B. leptochelys

B. tadmorensis

B. t. nigroaculeatus

B. t. tadmorensis

B. t. yotvatensis

Butheolus gallagheri

B. thalassinus

Buthus occitanus

Compsobuthus acutecarinatus

C. a. acutecarinatus

C. a. arabicus

C. a. jordanensis

177




A.5. Scorpions continued

Bahrain

Cyprus

Iran

Iraq

Israel

Jordan

Kuwait

Lebanon

Oman

Qatar

Saudi Arabia

Syria

Turkey

UAE

Yemen

C. brevimanus

C. maindroni

C. manzonii

C. mathiesseni

C. rugulosus

C. vachoni

C. werneri

C. w. carmelitis

C. w. judaicus

C. w. longipalpis

C. w. werneri

+| | | ]+

Hottentotta alticola

H. jayakari

H. judaicus

H. saulcyi

H. scaber

H. schach

Kraepelinia palpator

_+_

Leiurus quinquestriatus

Liobuthus kessleri

\Mesobuthus agnetis

M. caucasicus

M. eupeus

M. gabrielis

++| | +] +

M. gibbosus

M. pietschmanni
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A.5. Scorpions continued

Bahrain| Cyprus |Iran| Iraq | Israel| Jordan | Kuwait | Lebanon | Oman| Qatar | Saudi Arabia | Syria | Turkey | UAE | Yemen

M. zarudnyi +

Microbuthus pusillus +

Neohemibuthus kinzelbachi +

Odontobuthus doriae +

O. odonturus +

Orthochirus glabrifrons +

O. innesi +

O. scrobiculosus + + + +

O. 5. melanurus +

O. s. mesopotamicus +

O. 5. negebensis + +

O. s. persa +

O. 5. scrobiculosus +

Parabuthus liosoma + +

Vachoniolus globimanus + +

V. minipectinubus +

DIPLOCENTRIDAE

Nebo flavipes +

N. franckei +

N. grandis +

IN. henjamicus +

N. hierichonticus + + +

N. omanensis +

N. poggesii +

N. whitei +
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A.5. Scorpions continued

Bahrain

Cyprus

Iran

Iraq

Israel

Jordan

Kuwait

Lebanon

Oman

Qatar

Saudi Arabia

Syria

Turkey

UAE

Yemen

N. yemenensis

EUSCORPIDAE

Euscorpius germanus

E. italicus

E. mingrelicus

ISCHNURIDAE

Habibiella gaillardi

[Hemiscorpius arabicus

H. lepturus

H. maindroni

H. persicus

IURIDAE

Calchas nordmanni

[urus asiaticus

SCORPIONIDAE

Pandinus arabicus

P. percivali

Scorpio maurus

S. m. arabicus

++| +| +

S. m. fuscus

S. m. kruglovi

S. m. palmatus

S. m. propinquus

S. m. testaceous

S. m. townsendi

S. m. yemenensis
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Appendix B. Vector Ecology Profiles

Appendix B.1. Vector Ecology Profiles of Malaria Vectors in the Middle East.

Species

Larval Habitats

Feeding Behavior

Resting Behavior

Flight Behavior

Anopheles gambiae
arabiensis

Pools, borrow pits, ricefields,
hoofprints.

Bites man and other animals, indoors
and outdoors.

Restsindoors or outdoors after
feeding.

Strong flier; specific flight range
unknown.

An. claviger

Wells and cisterns.

Bites man and other animals, indoors
and outdoors.

Restsindoors after feeding.

Short-rangeflier, specific range
unknown.

An. culicifacies

Pools with partial sun and without
emergent vegetation.

Prefers domestic animals. Bites man
indoors and outdoors. Feeds through the
night. Peak biting by 2400h.

Restsindoors or outdoors after
feeding.

Information not available.

streams, with or without vegetation.
Favors seepage fromricefields.

animals, indoors and outdoors.

feeding.

An. d’thali Stagnant stream pools, brackish Bites indoors and outdoors. Peak biting | Usually restsindoors after Information not available.
swamps, flowing drains. 2000-2100h. feeding.
An. fluviatilis Stream pools and margins of rocky Aggressively bites man and domestic Rests indoors or outdoors after Short range flier, range probably

<2km.

An. maculipennis

Fresh or brackish marshes, swamps, or
ricefields.

Bites man and domestic animals.

Rests outdoors after feeding.

No information available.

An. pharoensis

Marshes, swamps, and rice fields.
Favors emergent vegetation.

Bites man and domestic animals, indoors
and outdoors.

Rests outdoors after feeding.

Strong flier; 10km or more.

An. pulcherrimus

Streams, stream pools, ricefields, date
palm irrigation plots.

Prefers cattle, primarily biting outdoors
before 2400h.

Restsindoors or outdoors after
feeding.

No information available.

An. sacharovi

Grassy pools of fresh or brackish
water. Often in coastal regions.

Bites man and other animals, indoors
and outdoors.

Rests in human or animal shelters
after feeding.

Strong flier; 10 km or more.

An. sergentii

Springs, date palm, and riceirrigation
plots.

Bites man and other animals, indoors
and outdoors.

Rests in human dwellings or
caves.

Moderate flight range; may exceed
5km.
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B.1. Malaria vectors continued

Species

Larval Habitats

Feeding Behavior

Resting Behavior

Flight Behavior

An. stephensi

Cisterns, borrow pits, artificial water
containers, and ground pools.

Bites man and other animals, indoors
and outdoors.

Rests indoors after feeding.

Rardy flies >0.5km from larval
habitat.

An. superpictus

Clear, sunlit water, usually without
vegetation.

Bites man and other animals, indoors
and outdoors.

Restsin human dwellings, animal
shelters, or caves.

Short to medium rangeflier; rarely
flies>5km from larval habitat.
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Appendix B.2. Vector Ecology Profiles of Ticks in the Middle East.

Species Geographic Distribution Potential Hosts Disease Transmission | Bionomics/Habitat Information
Amblyomma Omean, Yemen, possibly Adults and immatures: A suspect CCHF A 1-host tick. Speciesintroduced from Africa, on
variegatum southwest Saudi Arabia. sheep and cattle. vector. cattle.

Boophilus annulatus

Throughout the Middle East.

Adults and immatures:

cattle, sheep, rarely horses

and man.

A minor CCHF vector.

A 1-hosttick. All stages of thelifecycleare
generally spent on cattle. After feeding and mating,
femalesrest up to a month before laying eggs. Life
cycle<1 year.

anatolicum

Oman, Saudi Arabia, Syria,
Turkey, UAE, Yemen.

sometimes humans.

Immatures. rodents (esp.

gerbils), hares, birds.

transmission occurs.

Dermacentor Turkey. Adults: sheep, cattle, dogs, | TBE, sometimes A 3-host tick. Inhabits awide range of biotopes,

marginatus deer, humans. Immatures: CCHF. such as shrubby growth, forests and steppes.
rodents, hares, foxes, Resists desiccation. May diapause onitshost. Lays
shrews. huge number of eggs— up to 6,200.

Haemaphysalis Turkey. Adults: cattle, horses, TBE vector. A 3-host tick. Often attachesin the groin or neck

punctata camels, and goats. area. Larvae quest passively for birdsin grassy
Immatures: birds and hares. areas. Somewhat resistant to aridity. In shrubs,

forests or pastures.
Hyalomma Cyprus, Iran, Irag, Israel, Adults: camels, sheep, Good vector of CCHF. | A 3-host tick. Dispersed widely from steppes and
anatolicum Jordan, Kuwait, Lebanon, goats, cattle, dogs, Transovarial deserts east of Caspian Sea along caravan and cattle

routes. Ticks often concentratein feedlots.
Nymphsfeed on host’ s ears. Species oftenisactive
in winter months. Aggressive host-seeker; resists
climatic extremes and aridity.

H. a. excavatum

Cyprus, Iraq, Israel, Jordan,
Lebanon, Saudi Arabia, Syria,
Turkey, UAE, Y emen.

Adults: cattle, camels,
sometimes humans.

Immatures. rodents (esp.

gerbils), hares, birds.

Good vector of CCHF.
Transovarial
transmission occurs.

A 3-host tick. Immatures parasitize small
mammals. Speciesremains active in winter in
warmer regions. Resists temperature and humidity
extremeswell.

H. dromedarii

Iran, Irag, Oman, Saudi Arabia,
Yemen.

Adults: camels, goats, dogs.

Immatures; rodents (esp.

gerbils), hares, birds.

A zoonotic vector of
CCHF. Transovarid
transmission occurs.

A 2- or 3-host tick, depending on host. Immatures
feed on awide range of small mammals and
sometimes lizards. Bionomics similar to other
Hyalomma Species.
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B.2. Ticks continued

Species Geographic Distribution

Potential Hosts

Disease Transmission

Bionomics/Habitat Information

Iraq, Israel, Jordan, Lebanon,
Oman, Saudi Arabia, Syria,

H. impeltatum

Adults: camels, cattle, sheep,
dogs. Immatures: rodents,

A zoonotic vector of
CCHF. Transovarial

A 2-host tick. Immatures feed on small animals.
Inhabits semi-desert, savanna, and steppe biotopes.

UAE, Yemen. gerhils, hares, birds. transmission occurs.
H. marginatum Irag, Kuwait, Saudi Arabia, Adults: cattle, camels, sheep, | Good vector of CCHF. | A 2-host tick. Adults quest aggressively from grass
marginatum Turkey. dogs, humans. Immatures: Transovarid or rodent burrows. Feeding lasts 6-12 days, then
rodents (esp. gerbils), hares, | transmission occurs. females oviposit 1000’ s of eggs. Resists climatic
birds. Transmits extremes well.
boutonneuse fever.
H. marginatum Iran, Irag, Saudi Arabia. Adults: cattle, camels, sheep, | Good vector of CCHF. | A 2-host tick. Bionomics similar to
turanicum rarely humans. Immatures: Transovarial H. marginatum.
rodents (esp. gerbils), hares, | transmission occurs.
birds.
H. rufipes Iraq, Israel, Jordan, Lebanon, Adults: camels, dogs, cattle, Good vector of CCHF. | A 2-host tick, whose females oviposit after
Oman, Saudi Arabia, Syria, sometimes humans. Transovarial dropping from the host and die soon afterward.

Y emen. Immatures: rodents (esp. transmission occurs Femalesfeed for 6-12 days. Speciesresists drought,
gerhils), hares, birds. regularly. Transmits cold, and heat. Distributed by birds along caravan
boutonneuse fever. routes.
H. truncatum Yemen. Adults: large herbivores, A good CCHF vector. | A 2-host tick. |mmature stages parasitize ground-
dogs, sometimes man. Transovarial dwelling birds. Otherwise similar to other

Immatures: rabbits, calves.

transmission occurs.

Hyalomma species.

Ixodes ricinus

Cyprus, Iran, Israel, Turkey.

Adults: sheep, cattle, deer,
foxes, man. Immatures:
rodents, hares, hedgehogs,
foxes, dogs, man.

Principal vector of
Lymedisease & TBE.
Rarely vectors CCHF.

A 3-host tick. Rangeswidely in moist, dense, forest
biotopes. Intolerant of desiccation. Lifecycle
requires 2-4 years. Diapauses during winter.
Females lay up to 2300 eggs.

Ornithodoros Iran. Not known. Vectorstick-borne Multi-host soft tick. Found in caves, huts, cabins,

asperus relapsing fever. or stables. Rest of bionomics thought similar to O.
erraticus.

O. erraticus Iran, Iraq, Israel, Lebanon, Adults: camels, swine, dogs, | Vectorstick-borne Multi-host soft tick. Feeds quickly (1-2 hours),

Saudi Arabia, Syria, Turkey.

donkeys, sometimes humans.

Immatures. gerbils and other
rodents.

relapsing fever.

usually at night. Usually has 3-4 immatureinstars.
Females mate and may live several years without a
bloodmeal. Often livesin rodent burrows.
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B.2. Ticks continued

Species Geographic Distribution

Potential Hosts

Disease Transmission

Biononics/Habitat |nformation

O. tholozani Iran, Iraq, Israel, Lebanon,

Adults: camels, sheep, rarely

Vectorstick-borne

Multi-host soft tick. Found in caves, huts, cabins,

Saudi Arabia, Syria, Turkey. humans. Immatures: relapsing fever. or stables. Rest of bionomics similar to O.

unknown. erraticus.

Rhipicephalus Southwest Saudi Arabia. Adults: cattle, sheep. Transmits A 3-host tick. Introduced from Africa. Requiresa

appendiculatus Immatures: rodents, boutonneuse fever. humid environment. Females lay hundreds of eggs
hedgehogs, hares. in dens of hosts.

R. bursa Turkey. Adults: swine, cattle, sheep, An occasional A 2-host tick. Hasa 1-year life cycle. Adults
rarely horses. Immatures: zoonotic CCHF overwinter. May become inactiveif ahost is not
rodents, hares, foxes, shrews. | vector. found in the summer.

R. sanguineus

Throughout the Middle East.

Adults: dogs, cattle, horses,
sheep, sometimes man.

An occasional CCHF
vector. Also vectors

A 3-host tick. Adultsfrequent the ears, or between
toes of dogs. Immatures prefer long hair at the back

rodents, dogs.

Immatures. same. boutonneuse fever. of the neck. Females crawl upward and lay eggsin
cracks of walls or ceilings.
R. turanicus Israel, Jordan, Lebanon. Adults: camels, sheep, goats, | Transmits A 3-host tick. Layseggsindensof hosts. Requires
man. Immatures:. gerbils, boutonneuse fever. ahumid environment. Relatively passivein

questing habits.
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Appendix C
Pesticide -Resistant Arthropods in the Middle East

Vector-borne diseases are an increasing cause of desth and suffering in many aress of the
world. Effortsto control these diseases have been founded on the use of chemica
pesticides. However, the spread of resistance among arthropods has rendered many
pesticides ineffective, while few substitute pesticides are being devel oped.

Resgance isformdly defined by the WHO as "the development of an ability in agtrain of
some organism to tolerate doses of atoxicant that would prove fatal to amagority of
individuasin anorma population of the same species” Resistance has agenetic bass and
arises from achange in the genetic compostion of a population, which isadirect result of
the sdection effects of the pesticide.

Early detection and monitoring are vitd to resstance management. Higtoricaly,
standardized methods, test kits, and insecticides were provided by the WHO. The smplest
method of detecting resstance is the diagnostic dose test. The diagnostic doseisa
predetermined insecticide dose known to be lethd to a high proportion of susceptible
individuas, but that a high proportion of resstant individuals can tolerate. A ligt of
recommended diagnostic doses of many insecticides for a number of arthropod vectorsis
available from the WHO. For terrestrid and/or adult stages, the insecticide is either
gpplied topicaly or insects are exposed to a surface treated with insecticide. For aquatic
stages, insecticide is added to water at given concentrations.

New approaches use biochemical teststo detect resistance and determine resistance
mechanisms. These methods permit rapid multiple assays of a Sngle specimen.
Worldwide gpplication of biochemica assayswill require production of stlandardized kits
smilar to the insecticide bioassay kits supplied by the WHO. The choice of method to test
for resstance is of great importance in order to determine resistance mechanisms. Consult
TG 189, Procedures for the Diagnostic Dose Resistance Test Kits for Mosguitoes, Body
Lice, and Beetle Pests of Stored Products. To obtain test kits and additional
recommendations for resistance testing contact :

USACHPPM/Entomology Science Programs
5158 Blackhawk Road

Aberdeen Proving Ground, MD 21010-5422
Tel: (410) 436-3613

DSN: 584-3613, FAX: (410) 346-2037

Pesticide res stance can be classfied into two broad categories. physiologica and
behavioral. There are many mechanisms of physologica resstance, including reduced
penetration of insecticides through the cuticle, presence of enzymes that detoxify the
insecticide, and reduced sengtivity of the target Site of the insecticide. Physiologica

resi stance can confer cross-resstance to structuraly related insecticides of the same
chemical classor related classes. Some vector populations have acquired severa

res stance mechaniams providing multiple resistance to a variety of insecticide classes.
Many vector control programs have reached a stage where resstance is so greet that few
chemicd dterndives are available.
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In recent years, synthetic pyrethroids have replaced widdly used classes of insecticides,
such as organophosphates, carbamates, and chlorinated hydrocarbons. These pyrethroids
have shown grest promise for vector control due to their low mammaian toxicity and
ability to quickly immobilize and kill arthropods at low dosages. Unfortunately, resstance
to these compounds has been detected in severa medically important arthropods. Anissue
of concern in vector control iswhether DDT resstance confers cross-res stance to
pyrethroids as aresult of smilar resstance mechanisms. Increasing pyrethroid resistance
isof particular concern to the US miilitary because of the widespread use of permethrin and
other pyrethroids in BDUS, bednets, and vector control programs.

Changesin behavior that result in reduced contact with an insecticide include a reduced
tendency to enter treated areas or an increased tendency to move away from a surface
treated with insecticide once contact is made. These are population-based changesin a
species genome resulting from the salection pressure of insecticide use. Avoidance
behavior is widespread but poorly understood. Some form of behaviord avoidance has
been documented for virtualy every mgor vector species. Methods to detect and
determine behaviora resistance have not been standardized and are difficult to interpret.

Pesticide resstance will be an increasing problem for vector control personnel. More than
90% of al pesticides are used for agricultura purposes. Insecticide resstancein at least 17
species of mosguitoes in various countries has occurred because of indirect selection
pressure by agricultural pesticides. The development of organophosphate and carbamate
resstancein Anopheles sacharovi, An. hyrcanus and An. maculipennis in the Cukurova
plain and the northern area around Osmanjik in Turkey has been attributed to the use of
chemicdsfor agriculturd pest control.

A pesticide use dtrategy that will prevent the evolution of resistance has not been
developed. Tacticsto manage or delay the development of resistance include the
following: 1) usng nonchemica methods of control as much as possible, 2) varying the
dose or frequency of pesticide application, 3) using local rather than area-wide application,
4) gpplying treatments locally only during outbresks of vector-borne diseases, 5) using less
persstent pesticides, 6) treating only certain life stages of the vector, 7) usng mixtures of
pesticides with different modes of action, 8) usng improved pesticide formulations, 9)
rotating pesticides having different modes of action, 10) using synergists.

Reports of resstance must be interpreted carefully. Resistant populations tend to revert to
susceptible status once insecticide selection pressure has been removed, so old reports of
resistance may no longer apply. Isolated reports of resistance, athough recent, may
indicate focal resistance that has not become widespread. The length of time an insecticide
has been used at alocation may not be hel pful in predicting the presence of resistance.
Vectors in some countries have never developed resistance to DDT, despite decades of use
in malariacontrol. Only gppropriate res stance monitoring can guide the vector control
pecidid in the sdlection of a suitable insecticide.
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Table 4. Specific Reports of Insecticide Resistance in the Middle East.

Country Species Insecticide Location Date of
Report
Cyprus Cx. pipiens maathion, temephos, | ? 1996
fenthion, propoxur,
permethrin,
chlorpyrifos,
pirimiphos methyl
[ran An. stephensi maathion southern 1985
Iran
[ran An. stephensi malahion Province of 1985
Fars
Iran P. papatasi DDT Isfahan 1992
[ran An. culicifacies maathion southeastern 1988
Iran
[ran An. stephensi DDT southern 1988
Iran
lsrael P. papatasi methoxychlor Jordan 1987
Vdley
Israel Cx. pipiens fenthion, temephos, ? 1982
chlorpyrifos
Israel P. h. capitis permethrin Jerusalem 1995
Saudi Arabia | Cx. pipiens maathion, Jeddah 1990
chlorpyrifos
Saudi Arabia | Cx. DDT, permethrin ? 1989
quinquefasciatus
Turkey M. domestica madathion Ankara, 1985
Hatay
Turkey P. h. capitis lindane ? 1995
Turkey An. sacharovi dieldrin, malathion, Cukurova 1984
propoxur
Turkey An. sacharovi DDT, diddrin Cukurova 1992
Turkey An. hyrcanus organophosphates Cukurova 1980
Turkey An. maculipennis | organophosphates Manjik 1980
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Published Reports of Insecticide Resistance in the Middle East.

Cyprus.

Poirie, M., M. Raymond and N. Pasteur. 1992. Identification of two distinct
amplifications of the esterase B locusin Culex pipiens (L.) mosquitoes from
Mediterranean countries. Biochem. Genet. 30: 13-26.

Wirth, M.C. and G.P. Georghiou. 1996. Organophosphate resstancein Culex pipiens
from Cyprus. J. Am. Mosg. Control Assoc. 12:112-118.

Wirth, M.C. and G.P. Georghiou. 1995. Multiple mechanisms cause organophosphate
resstancein Culex pipiens from Cyprus. Proc. Pap. 63" Annu. Conf. Cdlif. Mosq. Vect.
Control Assoc.: 77-81.

Iran.
Eshghy, N., H. Ladoni and E. Javadian. 1985. Resistance of Anopheles stephensi Lison
to maathion in the province of Fars, southern Iran. Iran. J. Public Hedlth 14: 1-8.
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Mumcuoglu, K.Y ., J. Hemingway, J. Miller, |. loffe-Uspensky, S. Klaus, F. Ben-Isha and
R. Galun. 1995. Permethrin resstance in the head louse Pediculus capitus from |sradl.
Med. Vet. Entomol. 9: 427-432.
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Turkey.
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Appendix D
Sources of Snake Antivenoms

Perusahaam Negara Biofarms 9, Jdan Pasteur Bandung, Indonesia

Behring Indtitut, Behringwerke AG, D3550 Marburg (Lahn), Postfach 167,
Germany. Telephone: (06421) 39-0. Telefax: (06421) 660064. Telex: 482320-02
bwd.

Indtitute of Epidemiology and Microbiology, Sofia, Bulgaria

Shangha Vaccine and Serum Indtitute, 1262 Y ang An Road (W), Shanghai, PRC

Commonwealth Serum L aboratories, 45 Poplar Road, Parkville, Victoria 3052,
AudrdiaTdegram: “SERUMS,” Méebourne Tdex: AA32789, Tdephone: 387-
1066

Foreign Trade Company, Ltd., Kodandaka, 46 Prague 10, Czech Republic

Fitzammons Snake Park, Box 1, Sndl Park, Durban, South Africa

Haffkine Bio-pharmiceutica Corporation, Ltd., Parel, Bombay, India

Chiba Serum Indtitute, 2-6-1 Konodai, Ichikawa, Chiba Prefecture, Japan

Institut d' Etat des Serums et Vaccins Razi, P.O. Box 656, Tehran, Iran

Central Research Indtitute, Kasauli (SmiaHills), (H.P.) India

Kitasato Indtitute, 5-9-1 Shirokane, Minato-ku, Tokyo, Japan

The Chemo-Sero Therapeutic Research Ingtitute, Kumamoto, 860 Kyushu, Japan

National Indtitute of Health, Biologica Production Division, Idamabad, Pakistan.
Tdex: 5811-NAIB-PK, Telephone: 820797, 827761

15

Research Indtitute For Microbia Diseases, Osaka University, 3-1 Yamadoaka, Suite
565, Osaka, Japan, Telephone: (06) 877-5121

16

Ingtitut Pasteur Production, 3 Boulevard Raymond — Poincaré, 92430-Mames la
Coquette, France. Telephone: (1) 47.41.79.22, Telex: PASTV AC206464F

17

Ingtitut Pasteur d’ Algérie Docteur Laveran, Algiers, Algeria

18

Industria and Pharmaceutical Corporation, Rangoon, Burma

19

Rogoff Medical Research Indtitute, Balllinson Medical Center, Td-Aviv, Isradl

20

South African Indtitute for Medical Research, P.O. Box 1036, Johannesburg 2000,
Republic of South Africa. Tdegraph: “BACTERIA”, Telephone: 724-1781

21

Ingtituto Sieroterapica e Vaccinogeno Toscano “ Sclavo”, ViaFiorentina 1, 53100
Sena, Itay.

Nationd Ingtitute of Preventive Medicine, 161 Kun-Yang St., Nan-Kang, Taipe,
Tawan

23

Takeda Chemical Industries, Ltd., Osaka, Japan

24

Research Indtitute of Vaccine and Serum, Minigtry of Public Hedlth U.l. Kafanova,
93 Tashkent, USSR

25

Red Cross Society, Queen Saovabha Memoria Ingtitute, Rama 4 Road, Bangkok,
Thailand

26

Pharmaceutica Services Deutschland, GmbH, Postfach 2108 05, D-6700
Ludwigshafen am Rhein, Germany

27

Ingtitute of Immunology, Rockefdlerova 2, Zagreb, Croatia
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Appendix E
Selected List of Identification Keys

Centipedes

Lewis, JG.E. 1986. Centipedes of Saudi Arabia, pp. 20-30. /n: W. Blittiker and F. Krupp
[eds], Faunaof Saudi Arabia. Volume 8. Proc. Entomol. Nat. Hist. Mus. Bade.

Ceratopogonidae

Boorman, J. 1989. Culicoides (Diptera: Ceratopogonidae) of the Arabian Peninsulawith
notes on their medica and veterinary importance. Fauna of Saudi Arabia 10: 160-
224,

Lane, R.P. 1983. Insects of Saudi Arabia- Culicoides (Diptera: Ceratopogonidae) of
Saudi Arabiaand their potentid veterinary importance, pp. 529-544. In: H.C.W.
Wittmer et d., [eds)], Fauna of Saudi Arabia. Volume 5. Proc. Entomol. Nat. Hist. Mus.
Bade

Culicidee

Glick, J1. 1992. llludgtrated key to the femae Anopheles of southwestern Asaand Egypt
(Diptera: Culicidag). Mosg. Syst. 24: 125-153.

Harbach, R.E. 1988. The mosquitoes of the subgenus Culex in southwestern Asaand
Egypt (Diptera: Culicidag). Contr. Am. Entomoal. Ingt. 24: 1-240.

Hudson, JE. and J. Abul-hab. 1987. Key to the species of adult female culicine (Diptera,
Culicidae) mosquitoes of Irag. Bull. Endem. Dis. (Baghdad) 28: 53-59.

Shidrawi, G.R. and M.T. Gillies. 1987. Anopheles paltrinierii, n. ., (Diptera: Culicidae)
from the Sultanate of Oman. Mosg. Syst. 19: 201-211.

Zaim, M. and P.S. Cranston. 1986. Checklist and keysto the Culicinae of Iran. Mosq.
Syst. 18: 233-245.

Harbach, R.E. 1985. Pictoria keysto the genera of mosguitoes, subgenera of Culex and
the species of Culex (Culex) occurring in southwestern Asia and Egypt, with anote on
the subgeneric placement of Culex deserticola (Diptera: Culicidag). Mosg. Syst. 17:
83-107.

White, G.B. 1978. Systematic regppraisa of the Anopheles maculipennis complex.
Mosg. Syst. 10: 13-44.

Lotfi, M.D. 1976. Key to the Culicinae larvae of Iran. Genus Culex and their biology
(Diptera Culicidag). Iran J. Pub. Hedlth 5: 71-84.
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Postiglione, M., B. Tabanli and C.D. Ransdde. 1973. The Anopheles of Turkey. Riv.
Parassitol. Rome 34: 127-159.

Abul-Hab, J. 1968. Larveae of culicine mosquitoes of Irag with akey for their
identification. Bull. Endem. Dis. (Baghdad) 10: 243-256.

Shahgudian, E.R. 1962. A key to the anophelines of Iran. ActaMedica Iranica 3: 38-48.

Ingt. Mdariol. 1960. Key to the Anopheles of Jordan. Inst. Mdariol., Bur. Dis. Contral,
Dep. Hedth, Manila: 92-94.

Abd-Maek, A. A. 1958. The anopheline mosquitoes of northern Syria. Bull. Soc.
Entomol. Egypte 42: 519-535.

Mattingly, P.F. and K.L. Knight 1956. The mosquitoes of Arabia. I. Bull. Br. Mus. (Nat.
Higt.), London 4: 91-141.

Abe-Malek, A.A. 1956. Mosquitoes of north-eastern Sinai. Bull. Soc. Entomol. Egypte
40: 97-107.

Pringle, G. 1951. The identification of the adult anopheline mosquitoes of Irag and
neighboring territories. Bull. Endem. Dis. (Baghdad) 1: 53-76.

Leeson, H.S. 1950. Anophdine larvae collected in Arabia. Ann. Trop. Med. Parasitol.
42: 253-255,

Parr, H.C.M. 1943. The culicine mosquitoes of Syriaand the Lebanon. Bull. Entomal.
Res. 34: 245-251.

Leeson, H.S. 1942. The occurrence of Anopheles marteri in Syria. Bull. Entomol. Res.
33: 35-37.

Diptera

Pont, A.C. 1991. A review of the Fanniidae and Muscidae (Diptera) of the Arabian
Peninsula Fauna Saudi ArabiaVol. 12: 312-365.

Theodor, O. 1975. Fauna Paaestina. Insectal: Diptera Pupipara. Isr. Acad. Sci. Hum.
Jerusalem, 170 pp.
Hymenoptera
Richards, O.W. 1984. Insectsof Saudi Arabia- Hymenoptera family Vespidee (Socid

Wasps of the Arabian Peninsuld), pp. 423-440. In: W. Buttiker and F. Krupp [eds],
Faunaof Saudi Arabia. Volume 6. Proc. Entomol. Nat. Hist. Mus., Bade.
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Mammdia

Harrison, D.L. and P.JJ. Bates. 1991. The mammals of Saudi Arabia. 2" ed. Harrison
Zool. Mus,, Kent, England: 300 pp.

Bahmanyar, M. 1966. Ecologicd studies on sylvan rodent reservoirs of plaguein Iran.
WHO/Vect. Cont./66.217: 29-33.

Psychodidae

Lane, R.P,, S. Abdel-Hafez and S. Kamhawi. 1988. The digtribution of sandfliesin the
principa ecologica zones of Jordan. Med. Vet. Entomol. 2: 237-246.

Abul-Hab, J. and SA. Ahmed. 1984. Revision of the family Phlebotomidae (Diptera) in
Irag. J. Biol. Sci. Res. Baghdad No. 7: 1-64.

Buttiker, W. and D.J. Lewis. 1983. Insects of Saudi Arabia- some ecological aspects of
Saudi Arabian phlebotomine sandflies (Diptera: Psychodidae), pp. 479-528. In: H.C.W.
Wittmer and W. Blttiker [eds.], Fauna of Saudi Arabia. Volume 5. Proc. Entomol. Nat.
Hist. Mus. Bade.

Lewis, D.J. 1982. A taxonomic review of the genus Phlebotomus (Diptera: Psychodidag).
Bull. Br. Mus. (Nat. Hist.) Entomol. London 45: 121-209.

Lewis, D.J. and W. Bittiker. 1982. Insects of Saudi Arabia. The taxonomy and
digtribution of Saudi Arabian phlebotomine sandflies (Diptera: Psychodidae), pp. 353-
383. In: H.C.W.Wittmer and W. Bitttiker [eds.], Fauna of Saudi Arabia. Volume 4.
Proc.Entomoal. Nat. Hist. Mus. Bade.

Lewis, D.J. and W. Buittiker. 1980. Insects of Saudi Arabia- Diptera: family
Psychodidae, subfamily Phlebotominae, pp. 252-285. In: H.C.W.Wittmer and W.
Buittiker [eds.], Faunaof Saudi Arabia. Volume 2. Ciba Geigy Ltd., Riyadh.

Nadim, A. and E. Javadian. 1976. Key for speciesidentification of sandflies (Diptera:
Phlebotominae) of Iran. Iran J. Public Hedlth 5: 33-44.

Lewis, D.J. 1974. The phlebotomid sandflies of Y emen Arab Republic. Tropenmed.
Parasitol. Stuttgart 25: 187-197.

Scorpions

Amr, Z.S., K.E. Hyland, R. Kinzelbach, S.S. Amr and D. Defosse. 1988. Scorpions and
scorpion gtings in Jordan. Bull. Soc. Pathol. Exot. 81: 369-379.

Levy, G. and P. Amitai. 1980. FaunaPaaestina: Arachnidal: Scorpiones. Isr. Acad. Sci.
Human., Jerusdlem: 132 pp.

Vachon, M. 1979. Arachnids of Saudi Arabia— Scorpiones, pp. 30-66. In H.C.W.
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Wittmer and W. Bittiker [eds], Faunaof Saudi Arabia. Volume 1. Ciba-Geigy Ltd.,
Riyadh.

Smuliidee
Crosskey, RW. and W. Bilttiker. 1982. Insects of Saudi Arabia- Diptera family
Simuliidae, pp. 398-446. In: H.C.W. Wittmer and W. Blittiker [eds.], Fauna of Saudi
Arabia Volume4. Proc. Entomol. Nat. Hist. Mus. Bade.

Rivosecchi, L. and B. Merighi. 1970. Differentid diagnosis of some larvae and pupae of
Eusimulium (Diptera Smuliidae) from Yemen. Riv. Parasstol. Rome 31: 61-68.

Spiders

Levy, G. and P. Amitai. 1983. Revison of the widow-spider genus Latrodectus
(Aranese: Theridiidae) inlsrad. Zool. J. Linn. Soc., London 71: 39-63.

Siphonaptera
Lewis, RE. 1982. Theinsectsof Saudi Arabia— Siphonaptera, pp. 450-462. In: H.C.W.
Wittmer and W. Bttiker [eds)], Fauna of Saudi Arabia. Volume4. Proc. Entomol.
Nat. Hist. Mus. Bade.
Lewis, RE. et.d., 1973. Rhadinopsylla (Rhadinopsylla) golana, anew species of flea
from Israel, with akey to the known speices of the subgenus (Siphonaptera:
Hysdrichopsyllidae). J. Kans. Entomol. Soc. 46: 143-151.

Hubbard, C.A. 1962. Dr. Karl Jordan and Stenoponia tripectinata complex of the Arab
World. Entomol. News 73: 29-35.

Tabanidae
Olsufjev, N.G., J. Mouchaand M. Chvda 1967. Taxonomy and distribution of the
European and Middle- East species of the Tabanus bovinus - group (Diptera,
Tabanidae). Acta Entomol. Bohemodov 64: 303-313.

Abbassan-Lintzen, R. 1964. The Tabanidae (Diptera) of Iran. X. Ligt, keys, and
distribution of species occurring in Iran. Ann. Parasit. Hum. Com. 39: 285-327.

Ticks (Ixodidae, Argasidae)

Hoogstrad, H., H.Y. Wassef and W. Biittiker. 1981. Ticks (Acaring) of Saudi Arabia
family Argasidee, Ixodidae. Fauna Saudi ArabiaVal. 3: 25-110.

Hoogstraal, H. and M.N. Kaiser. 1958. Theticksof Irag: keys, hosts, and distribution. J.
Iragi Med. Prof., Baghdad, 6: 1-22.
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Appendix F: Personal Protective Measures

Personal protective measures are the first line of defense againg arthropod- borne disease
and, in some cases, may be the only protection for deployed military personnel. Proper
wearing of the uniform and appropriate use of repelents can provide high levels of
protection against blood-sucking arthropods. The uniform fabric provides a significant
mechanical barrier to mosquitoes and other blood-sucking insects. Therefore, the uniform
should be worn to cover as much skin as possible if wegther and physica activity permit.
When personnel are operating in tick-infested areas, they should tuck their pant legsinto
their boots to prevent access to the skin by ticks, chiggers, and other crawling arthropods.
They should aso check themsdves frequently for ticks and immediately remove any that
arefound. If atick has attached, seek assistance from medica authorities for proper
remova or follow these guidelines from TIM 36, Appendix C:

1. Grasp the tick’s mouthparts where they enter the skin, using pointed tweezers.
2. Pull out dowly and steadily with gentle force.

a. Pull inthe reverse of the direction in which the mouthparts are inserted, as you
would for asplinter.

b. Be patient — Thelong, centra mouthpart (called the hypostome) isinserted in
the skin. It is covered with sharp barbs, sometimes making remova difficult and
time consuming.

c. Many hard ticks secrete a cement-like substance during feeding. Thismaterid
helps secure their mouthparts firmly in the flesh and adds to the difficulty of
removd.

d. Itisimportant to continue to pull steadily until the tick can be eased out of the
in.

e. Do not pull back sharply, asthis may tear the mouthparts from the body of the
tick, leaving them embedded in the skin. If this happens, don't panic. Embedded
mouthparts are comparable to having a splinter in your skin. However, to prevent
secondary infection, it is best to remove them. Seek medical assistance if
necessary.

f. Do not squeeze or crush the body of the tick because this may force infective
body fluids through the mouthparts and into the wound.

g. Do not apply substances like petroleum jelly, fingernall polish remover,
repdlents, pesticides, or alighted match to the tick whileit is attached. These
meaterids are either ineffective or, worse, may agitate the tick and causeit to
divate or regurgitate infective fluid into the wound site.

h. If tweezers are not available, grasp the tick’ s mouthparts between your
fingernails, and remove the tick carefully by hand. Be sure to wash your hands --
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especidly under your  fingernails -- to prevent possible contamination by infective
materid from the tick.

3. Fodllowing removd of thetick, wash the wound (and your hands) with soap and water
and apply an antiseptic.

4. Save the tick inajar, vid, sndl| plagtic bag, or other container for identification
should you later develop disease symptoms. Preserve the tick by either adding some
acohal to thejar or by keeping it in afreezer. Storing atick in water will not
preserveit. ldentification of the tick will hep the physician’s diagnosis and
trestment, Snce many tick-borne diseases are transmitted only by certain species.

5. Discard thetick after one month; al known tick-borne diseases will generdly display
symptoms within this time period.

Newly developed repdlents provide military personnel with unprecedented levels of
protection. An aerosol formulation of permethrin (NSN 6840-01-278-1336) can be applied
to the uniform according to labd directions, but not to the skin. Thiswill impart both
repellent and insecticidal properties to the uniform materid that will be retained through
numerous washings. An extended formulation lotion of N, N-diethyl-m-toluamide (det)
(NSN 6840-01-284-3982) has been developed to replace the 2 oz. bottles of 75% deet in
acohal. Thislotion contains 33% active ingredient. It islessirritating to the skin, hasless
odor and is generadly more acceptable to the user. A properly worn Battle Dress Uniform
(BDU) impregnated with permethrin, combined with use of extended duration deet on
exposed skin, has been demondtrated to provide nearly 100% protection against a variety
of blood-sucking arthropods. This dud Strategy istermed the DoD INSECT REPELLENT
SYSTEM. In addition, permethrin may be applied to bednets, tents, and other field items
as appropriate. Complete details regarding these and other persond protective measures
are provided in TIM 36, Persona Protective Techniques Against Insects and Other
Arthropods of Military Significance (1996).
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Appendix G
Bioscience and State Department Contacts in the Middle East

1. Regiond Contacts

World Hedth Organization (WHO)
Regiona Office for the Eastern Mediterranean (EMRO)
P.O. Box 1517
Alexandria— 21511 Phone:  (00203) 48-202-23, 48-202-24, 48-300-90
Egypt FAX: (00203) 48-243-29
e-mal: <emro@who.sci.org >
[ ThisWHO Regiond Office supports 14 Middle Eastern countries (all except Turkey). ]

World Hedlth Organization (WHO) Phone: (0045) 39-17-17-17
Regiona Office for Europe (EURO) FAX: (0045) 39-17-18-18
P.O. Box 1517

Alexandria— 21511 e-mall: < postmaster@who.dk >
Egypt

[ ThisWHO Regiond Office supports only one Middle Eastern country (Turkey). ]

Centers for Disease Control and Prevention

Divison of Quarantine Phone: (404) 639-3311
Nationa Center for Infectious Diseases e-mal: <netinfo@cdc.gov>
1600 Clifton Road, NE
Atlantay GA 30333 webgte: <http://www.cdc.gov/travel/index.htn
USA.
Officer in Charge Phone: (011) 202-284-1375
Nava Medica Research Unit (NAMRU) —2 ext. 283
PSC 452, Box 131 FAX: (011) 202-284-1382
FPO, AE (09835-0007
2. Bahran

Ambassador Phone: (973) 273-300 ext. 1102

The American Embassy

Road No. 3119

P.O. Box 26431 FAX: (973) 256-242

Manama, Bahrain

Minigry of Hedth Phone: (973) 289-810

P.O. Box 12 FAX: (973) 289-864

Manama, Bahrain ~ web ste:  <http://www.batelco.com.bh/>
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3. Cyprus

Ambassador Phone: (357) 2-776-400

The American Embassy

Metohiou & Ploutarchou Street

e-mail: <amembass@spidernet.com.cy>

Engomi

Nicosia, Cyprus web dte: <http:/www.americanembassy.org.cy/>

Nicosa Generd Hospitd Phone:  (357) 2-301-203
P.O. Box 1450
Nicosia, Cyprus
4. |ran
The Iranian Embassy Phone (Embassy): (613) 235-4726
245 Metcalfe Street FAX (Embassy): (613) 232-5712
Ottawa, Ontario Phone (Consulate): (613) 233-4726
Canada, K2P 2K2 FAX (Consulate): (613) 236-4726
5. lIraq
Chargé d Affares
U.S. Mission to the United Nations on Iraq
6. lgad
Consulate Genera of the U.SA. Phone: (972) 2-622-7200
Consular Section FAX: (972) 2-628-5455
27 Nablus Road
Jerusalem, Israel
Minigry of Hedth Phone: (972) 2-670-5705
2 Ben-Taba Stregt FAX: (972) 2-678-6491

P.O. Box 1176, 91010
Jerusdem, Israel
e-mal: <revitd @meatat.hedlth.gov.il>

7. Jordan
Ambassador
The U.S. Embassy

Abdoun, Amman
The Hashemite Kingdom of Jordan
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The Hashemite Kingdom of Jordan
Department of Statistics

P.O. Box 2015

Amman, Jordan

e-mal: <da@dos.gov.jo>

8. Kuwait

Ambassador

The U.S. Embassy
P.O. Box 77
Safat, Kuwait

9. Lebanon

Ambassador
The U.S. Embassy
Awkar, Lebanon

(source of Hedth Statitics)
Phone: (962) 6-534-2171
FAX: (962) 6-533-3518

Phone: (4) 403-300
FAX: (4) 402-168

web dte:  <http://mww.usembassy.com.lb>

10. Oman

Ambassador

The U.S. Embassy
P.O. Box 202
Madinat Qabos
Muscat, Oman

11. Qatar

Ambassador

The U.S. Embassy
Fariq Bin Omran
Doha, Oman

12. Saudi Arabia
Ambassador
The U.S Embassy

P.O. Box 94351
Riyadh, Saudi Arabia
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13. Syria

Ambassador

The U.S. Embassy

Abu Rumaneh, Al Mansur Stregt
Damascus, Syria

14. Turkey

Ambassador

The U.S Embassy

110 Ataturk Boulevard
Ankara, Turkey

15. United Arab Emirates (UAE)

Ambassador

The U.S. Embassy
P.O. Box 4009

Abu Dhabi

United Arab Emirates

Health and education data for the UAE islisted on
web ste: <http://www.sesrtcic.org>
then sdlect “United Arab Emirates,” then “hedth,” then “education”

16. Yemen.

Ambassador

Dhahr Himyar Zone
Sheraton Hotd Didtrict
P.O. Box 22347
Sanaa, Yemen

Severd years of hedth and education datafor Yemen are listed on

web dte:  <http://www.sesrtcic.org>
then select “Yemen,” then “hedth,” then *education”
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Appendix H: Glossary

acaricide - achemica substance used to kill ticks and mites.

anaphylaxis - an unusud and severe dlergic reaction of an organism to aforeign protein
or other substances.

adulticide - insecticides used to kill the adult stages of an insect.

anthropophilic - the preference of insects and other arthropods to suck blood from
humans rather than from animals.

autochthonous - transmission of adisease in the place where the disease occurred.

autogenous - not requiring a bloodmeal to produce eggs.

biotope - ahabitat characterized by environmenta conditions and its community of
animas and plants.

case fatality rate - the percentage of persons diagnosed as having a specific disease who
die asareault of that illnesswithin a given period.

cercaria (pl. cercariae) - free-living dagein thelife cyde of Schistosoma that emerges
from snails and infects vertebrate hosts.

chelicerae - apair of gppendages used as mouthparts in arachnids such as scorpions,
spiders, and ticks.

chemoprophylaxis - the adminigtration of a chemica to prevent the development of an
infection or the progresson of an infection to active disease.

commensal - living in close asociation with another organism.

crepuscular - the twilight periods of light at dusk and dawn.

diapause - aperiod of arrested development and reduced metabolic rate, during which
growth and metamorphos's cease.

diurnal - activities occurring during the daytime.

ectoparasite - a paraste that lives on the exterior of its host.

endemic - the constant presence of adisease or infection within a given geographic area.

endophilic - the tendency of arthropods to enter human structures.

enzootic - adisease that primarily infects animals and is present in an animd community
adl times

epidemic - the occurrence of cases of an illness (or an outbreak) that is clearly in excess of
normal expectancy.

epizootic - an outbresk of a disease within an animd population.

exophilic - the tendency of blood-sucking arthropods to feed and rest outdoors.

family - agroup of related genera.

facultative - not obligatory; characterized by the ability to adjust to circumstances.

focus (pl. foci) - a specific locdized area

genus (pl. genera) - agroup of closely related species.

incidence - the number of new cases of a pecific disease occurring during a certain period
of time.

incubation period - thetime interva between initia contact with an infectious agent and
the first appearance of symptoms associated with the infection.

inapparent infection - the presence of infection in ahost without clinical symptoms.

indigenous - living or occurring naturdly in a particular environment

instar - an insect between successve molts,

larva (pl. larvae) - the immature stage, between the egg and pupa of an insect, or the Sx-
legged, prenymphal immature stage of acarines.

larvicide - insecticides used to kill larvae or immature stages of an insect.
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larviparous - insects that deposit larvae rather than eggs on a host, food source, or other
substrate.

maggot - leglesslarvaof flies (Diptera).

mechanical transmission - the vector transmits the pathogen on contaminated
mouthparts, legs, or other body parts, or by passage through the digestive tract without
change.

miracidium (pl. miracidia) - cliated, firs larvd sagein the life cycle of Schistosoma
that penetrates and infects a snail, undergoing further development in the snall.

molluscicide - achemica substance used for the destruction of snails and other molluscs.

myiasis - theinvason of human tissues by fly larvae.

night soil - human excrement used asfertilizer.

nosocomial - originating in ahospita or medicd trestment facility.

nymph - animmature stage of an insect that does not have a pupa stage, or an eight-
legged immature tick or mite.

obligate - necessary or compulsory; characterized by the ability to survive only ina
particular environment.

pandemic - awidespread epidemic disease distributed throughout a region or continent.

periurban - rdating to an areaimmediately surrounding a city or town.

prevalence - the tota number of cases of adisease in exigence a acertaintimeina
designated area.

pupa (pl. pupae) - anonfeeding and usudly inactive stage between the larva and adult
stage.

quest (questing) - the behavior of ticks waiting in search of a passing host.

reservoir - any animd, plant or substance in which an infectious agent survives and
multiplies.

rodenticide - achemica substance used to kill rodents, generdly through ingestion.

ruminants - relating to agroup of even-toed mammals such as sheep, goats and camels
that chew the cud and have a complex stomach.

sequelae - any aftereffects of disease.

species complex - agroup of closaly related species, the taxonomic relationships of which
are sometimes unclear, making individua species identification difficult.

synergist - achemicd tha may havelittle or no toxicity in itsdf but, when combined with
apedticide, greatly increases the pesticide’ s effectiveness.

steppe - avad,, arid and tredess tract found in southeastern Europe or Asia

transovarial transmission - passage of a pathogen through the ovary to the next
generation .

transstadial transmission - passage of a pathogen from one stage of development to
another after molting.

ultra low volume (ULYV) - the mechanical dispersa of concentrated insecticidesin
aerosols of extremely smdl droplets that drift with air currents.

urticaria - areaction of the skin marked by the appearance of smooth, dightly elevated
patches (wheals) that are redder or paer than the surrounding skin and often associated
with severe itching.

vesicant - abligering agent.

virulence - the degree of pathogenicity of an infectious agent.

wadi - avdley or bed of a stream in regions of southwest Aga and northern Africathat is
dry except during the rainy season.

xerophilic — tolerant of dry environments.
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zoonosis - An infectious disease of animals transmissble under naturd conditions from
nonhumans to humans.
zoophilic - the preference of insects and other arthropods to feed on animals other than humans.
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Appendix I
Internet Websites on Medical Entomology and Vector-borne Diseases
A. Primary Stes

1. Emerging diseases website, with current information on disease outbresks.
<http://www.outbresk.org>

2. lowa State University’s comprehensive Ste on medical entomology with excellent
information on links to over 20 additiond Stes.
<http:/Mmww.iastate.edwlis/medica _entomology.html>

3. WHO disesase outbresk information — emerging and communicable disease information
from the WHO and its databases. The tropica medicine databases are the most useful
for vector-borne diseases. Access can aso be obtained to the Weekly Epidemiologica
Record.
<http:/mww.who.int/emc/index.html>

4. TheWadlter Reed Biosystematic Unit’s online information regarding taxonomic keys,
diseases transmitted by mosguitoes, and mosguito identification modules.
<http://wrbu.s .edumwwiprojects/cdvik/cdvik.html >

5. Centersfor Disease Control — information on the CDC' stravel derts, including access
to country health profiles, vaccine recommendations, State Department entry
requirements, and publications.
<http:/Aww.cdc.gov/trave/index.html>

6. Searchthe Nationd Library of Medicing s biomedica databases, especidly Medline.
Provides complete references and abstracts to more than 9 million journa articles from
biomedical publications. <http:/Aww.nim.nih.gov/>

7. TheMadaria Foundation Internationd’s Site for genera resources on mdariaavailable
through the worldwide web. Includes references, maaria advisories, and lists of other
malaria websites.
<http:/mwww.maariaorg/ GENERAL .htm>

8. The WHO gte for information on vectorborne diseases, including disease didtribution,
information on disease outbreaks, travel derts, WHO research programs, and progress
on control.
<http:/Aww.who.ch/>

9. The CDC'sdgte on information available on encephditis, as published in the Morbidity
and Mortaity Weekly Report. Includes case definition and disease outbresk
information.
<http:/Amww.cdc.gov/epo/mmwr/other/case_def/enceph.html>

10. Information from the Univerdity of Horida s webste on mosquitoes and other biting
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11.

12.

13.

14.

flies
<http://hammock.ifas.ufl.edu/text/ig/8804.html>

Information on ticks and other ectoparasites from the University of Rhode Idand's
Tick Research Laboratory.
<http:/Amww.uri.edu/artsci/zool /tickla/>

Information on plague available from the CDC’'s Morhidity and Mortdity Weekly
Report.
<http://mww.cdc.gov/epo/mmwr/other/case_def/plague.html>

A list of websites and servers pertaining to entomology from Colorado State
Univergty. Over 30 websites are listed.
<http://gopher.col ostate.edw/ Depts/Entomol ogy/listserv.html>

The Nationd Universty of Snggpore maintains ligts of antivenoms. Thisinformation
Isamore expanded version of the information found in the AFMIC MEDIC CD. The
web ste gives directories for snake and arthropod antivenons, as well as poison control
centers around the world.

<http://vdentine.mip.nus.edu.sy/PID/>

Additiond Sites

Lyme Disease Network — information on Lyme disease, including research abgiracts,
treatments for Lyme disease, newdetter, conferences, and professional resources.
<http:/mww.lymenet.org>

The USDA plant database — includes the integrated taxonomic information system.
<http://plants.usda.gov/>

Universty of Sydney, Medica Entomology — contains information on mosquito keys,
fact sheets, and photos of mosguitoes.
<http://medent.usyd.edu.au>

American Committee on Immunization Practices — information on vaccines, and
current recommendations on immuni zation practices
<http:/Aww.cdc.gov/nip/publications/ ACI P-list.htrm>

American Society of Tropicd Medicine and Hygiene — information on the ASTMH's
programs, conferences, newdetters, publications, and resources.
<http://mwww.astmh.org >

The American Mosquito Control Association’s Ste containing information on
mosquito biology, AMCA programs, conferences, newdetters, publications, and
resources. <http://www.mosquito.org>

Reuters search engine on hedlth news pertaining to hedlth issues around the world.
<http://Awww.reutershed th.conv>
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8. The ORSTOM home page includes information about the organization’s medica
research program in Asa, Africa, and Latin America Bulletins and publications on its
research are offered.
<http://www.orstom.fr/>

9. Emory Universty’s website alows access to the University’ s extensive database of
medicd and scientific literature.
<http:/Mww.medweb.emory.edu/medwety/>

10. The Entomologicd Society of America offersinformation on its overal services,
including conferences, journds, references, membership, and literature available for

ordering.
<http:/Avww.entsoc.org>
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APPENDIX J METRIC CONVERSION TABLE

Metric System

LINEAR MEASURE

U.S. Customary System

LINEAR MEASURE

10 millimeters = 1lcentimeter 12 inches =  1foot
10 centimeters = 1decimeter 3feet = lyard
10 decimeters = 1meter 5 Yyards = 1rod
10 meters = 1ldecameter 40 rods = 1furlong
10 decameters = 1 hectometer 8 furlongs = 1mile
10 hectometers = lkilometer 31and miles = 1league
AREA MEASURE AREA MEASURE
100 sg. millimeters = 1sg. centimeter 144 sq. inches = 1sq.foot
10,000 sg. centimeters = 1sg. meter 9gq. feet = 1sq.yard
1,000,000 sg. millimeters = 1 sg. meter 30 ¥asq. yards = 1sq. rod
100 sg. meters = lare 160 sg. rods = 1lacre
100 ares = 1lhectare 640 acres = 1sg.mile
100 hectares = 1sq. kilometer 1sq. mile = 1 section
1,000,000 sg. meters = 1sq. kilometer 36 sections = ltownship
VOLUME MEASURE ! LIQUID MEASURE
1 liter f 0.001 _CgblC meter 4gills (2 cups) = 1pint
10 milliliters = i gen_t:!{ter 2 pints = lquart
10 centiliters - ectiiter 4 quarts = 1gallon
10 deciliters = lliter
10liters = 1 decaliters DRY M EASURE
10 decaliters = 1 h?ctc?llter 2 pints = 1 quart
10 hectoliters = 1kiloliter 8 quarts = 1peck
4 pecks = 1bushel
WEIGHT
10 milligrams = 1 centigram WEIGHT
10 centigrams = 1 decigram 27 11/32 grains = 1dram
10 decigrams = 1gram 16 drams = lounce
10 grams = 1 decagram 16 ounces = 1pound
10 decagrams = 1 hectogram 100 pounds = 1hundredweight
10 hectograms = 1kilogram 20 hundredweight = 1ton
1,000 kilograms = 1 metricton
Kitchen Measurements
3tsp. = 1tbsp. 51/3tbsp. =1/3cup 2 cups =1pint 2 pints =1quart
4tbsp. = Yacup 16 thsp. =1cup 4cups  =1quart 4 quarts =1galon
Temperature
Celsius=5 (F-32) Fahrenheit = 9C + 32
9 5
°C 100 90 80 70 60 50 40 35 30 25 20 15 10 5 0 -5 -10 -15 -20 -25 -30 -40
°F 212 194 176 158 140 122 104 95 86 77 68 59 50 41 32 23 14 5 -4 -13 -22 -40
Conversion Table
To convert Into Multiply by To convert Into Multiply by | To convert Into Multiply by
Centimeters Inches .394 Liters Cups 4.226 Miles Feet 5,280
Feet . 0328 Pints 2.113 Yards 1,760
Meters .01 Gallons . 264 Kilometers 1,609
Millimeters 10 Milliliters 1000 Pints Liters 473
Quarts 1.057 Quarts 5
Meters Centimeters 100 Grams Ounces .035 Gallons 125
Feet 3.281 Pounds 002 Quarts Pints 2
Inches 39.37 ) Kilograms .001 Liters 946
Kilometers .001 Kilograms Grams 1,000 Gallons 25
Miles .0006214 Ounces 35.274 Gallons Pints 8
Millimeters 1000 Pounds 2.205 Liters 3.785
Yards 1.093 Inches Centimeters 2.54 Quarts 4
Feet .0833 Ounces Grams 28.35
Kilometers ~ Feet 3281 Meters .0264 Pounds .0625
Meters 1000 Yards .0278 Kilograms .028
Miles .621 Yards Inches 36 Pounds Grams 453.59
Yards 1093 Feet 3 Ounces 16
Meters -914 Kilograms 454
Miles . 0005682




