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PREFACE

The Tanzania Wildlife Research Institute (TAWIRIxsvestablished by Parliamentary Act No. 4 of 198@
main functions include, among others, conductind)supervising wildlife research in Tanzania anchgshis
knowledge to advise the government and managemémrities on how best to sustainably conserveliféld
In providing such advice, sound scientific dateeiguired as generated from diverse research andorog
work carried out by the Institute and other redeamstitutions / scientists. The TAWIRI Wildlifeéterinary
Programme, which is one of several similar prograsin the Institute, is designed to fill the needdound

scientific information in all veterinary-relatedpegts of Tanzania’s wildlife management.

The veterinary programme fits into the organisati@tructure of TAWIRI under the Directorate of Rasch
Development and Co-ordination. In this regardTA&VIRI veterinarians are responsible for all
immobilizations of wildlife handled for researchrpases. Other responsibilities include diseaseedliaxce in
wildlife through long and short-term research irigegions as well as assisting with the monitorafigertain
nationally important wildlife diseases on behaltled Government of Tanzania. A wildlife samplstis and
serum bank is maintained in the Herta Messerli Nteaey Laboratory at the Serengeti Wildlife Reskarc
Centre in the Serengeti. This collection providem@ue reference for laboratory analyses of wigdtiealth
and is therefore of national importance. It is gaimcreasingly used as laboratory tests become more

sophisticated.

The Messerli Foundation of Zurich, Switzerland kiaslly provided full funding for this veterinary ggramme
since its inception in 1992 and in recent yearssu@ported a significant upgrade of the faciliteSerengeti.

We in TAWIRI are very grateful to the Messerli Falation for this long-standing support and we looknvard
to continued collaboration and increased suppdtti;iand other research areas.

Dr Simon A.R. Mduma
Acting Director-General
Tanzania Wildlife Research Institute

Date: 22 May 2008
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EXECUTIVE SUMMARY

The work of the wildlife veterinary programme prirginvolves doing applied research to assist ratu
resource conservation efforts in Tanzania. Thenaragne is involved in a very wide range of actiatimit
the broad focus is on the wildlife-human interfagygecifically issues where (i) threats to wildiéfied
natural resources are posed by human activityij)awtiere humans are impacted by wildlife. The
programme (a) conducts some research sub-projeéts own, (b) some with other researchers and (c)
does others at the request of and in partnershipthé conservation authorities. These categorigs a
however, closely linked and often overlap.

Most activities in the veterinary programme make ofa valuable expanding archive collection of
specially prepared and preserved wildlife blood tsglie samples that have built up over ten yeaid,
represent the heart of our operation. More sang@atnue to enter this sample bank than leawverit f
analysis (1979 entered vs 850 removed in 2007)thisiis in part due to expanding field activitydaime
retention of duplicates from each case. Whilstatalrative projects with others have been the magerof
the sample archive, smaller internal sub-projesisgubatches of samples were undertaken, for exampl
Brucellosis was further investigated in wildlifedatine role of wildlife in Rift Valley Fever is bajnchecked
— in response to an outbreak in East African livelsin 2006/7. Our back-up facility for long-texuld
storage of valuable archive biological samplesviit&rland that was commissioned in 2006, receitsed
first large batch of valuable duplicate carnivoaenples in 2007. This is a first step in reducimg t
vulnerability of the entire sample archive beingme place in our laboratory at Serengeti.

Longer-term research sub-projects originally ingthfrom within the programme made steady progress
2007. Robert Fyumagwa’s long-term research onlitrke diseases entered an important phase ohgriti
up exciting new results from the NCA for publicatid’ he year 2007 was the second of a longer-team pl
to focus investigative effort on pathogens of eenizaimportance — i.e. those transmissible between
livestock and wildlife and vice-versa, and on sorm®noses’ — pathogens transmissible from anineeals
humans. In this regard we consolidated our figgth of outputs in the form of scientific paperdaading
international journals. The list of what was awgkig is an impressive show of collaborative eff@tween
ourselves as the collectors and processors oégtcasamples, and leaders in different fields of
microbiology or disease research, whose laborarievided analytical services on those samples. W
produced collaborative research papers with sontieeobest known international specialists on the
following subjects:

» Ecology of tick-borne disease in wildlife (Southridan Journal of Wildlife Research)

* Micro-parasites isolated from ticks

* Trypanosomiasis - in equids on which very littlesvpaieviously known (Veterinary Parasitology)

* Rabies - contributing data to collaborators inraportant study of its epidemiology in wild
carnivores. (Journal of Applied Ecology)

» Viruses present in wild equids (zebra) (The Jdush¥eterinary Medical Science)

» Genital infection withTreponeman baboons (journal choice not finalized)

In another long-term initiative, Richard Hoare douaed to provide guidance to people and projecthén
conservation community in Tanzania that are corexbmith the mitigation of human-wildlife conflicthe
focus involved using data from recent field studiedirect human-elephant conflict in six differesites in
Tanzania to guide new and innovative managemeipiogeds for ‘problem’ elephants. The objective &tth
Tanzania with its huge wildlife resources, becows of the focus countries for testing national HWC
management models that can be copied elsewhergigaA

The veterinary programme is mandated to carry pima handling work for wildlife researchers aneé th
wildlife management authorities in Tanzania. 1®2@ur immobilization work was slightly less than
previous years, with some 65 animals from 11 wikimmal species being immobilized for diverse reasons
disease surveillance, radio-collar deployment, neahof wire snares or student training. But we are
particularly specialized in capture of large andgious species — for example elephant and lidmiade

up much of our capture work during the year.
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In addition to scientific publications we try tolgicise our work and disseminate our results inpbém
and more focussed, practical ways. Advisory ‘sesi both for conservation authorities and for
individuals continued in 2007. A training prograeasimilar to that in previous years was followedhwi
the field practical for veterinary students at SokdJniversity being the main event. Lectures wgven
to wildlife students from Mweka and Pasiansi cafle@nd various groups of foreign visitors to SWRC.
We contributed three illustrated presentationsvatinternational meetings (The Wildlife Disease
Association and the"6BTAWIRI Conference) and produced or contributefbiar substantial documents on
human-wildlife conflict that are available free e internet. A programme of presenting the @hee of
wildlife research projects to tour guides and tdwivers was started. Because we have the capaaity
computer-aided graphic design and colour printwmgare able to supply much visual material in digir
hard copy form (CDs, visual ‘Powerpoint’ preserdati) and the like to other projects.

The Herta Messerli Veterinary Laboratory has tadbally self-sufficient in water and electric power
provided respectively from rainwater collection aadar sources. In 2007 we undertook the firssplad
a major upgrade of solar power facilities, so fhe¢zer units safely storing the majority of thenpée bank
can continue to run efficiently in the months wisetar radiation is reduced.

In 2007 TAWIRI appointed substantive directors asteof its four wildlife research centres in themiy.

It was a source of great pride that the persorcsmldor this post at SWRC is Dr Robert Fyumagwag w
has worked in the veterinary programme since 200@.are particularly happy that he has not moved fa
away and will continue some involvement in ceriitivities within the programme.

The wildlife veterinary programme in marked its"j®ar of operation in Tanzania in 2007. It wasuget

in 1991 by Mrs Herta Messerli, President of the $&el Foundation, in the early days of the worlttef
foundation, and remains one of the bigger projecthe portfolio that the foundation supports waride

(in Europe, Asia and Africa see Messerli Stiftungww.messerlifoundation.org). The veterinary
programme is an extremely specialized and uniqoggirthat goes from strength to strength duedo th
benefits of consistent financial support, widentofjaboration with other experts, and high quatitstputs.
These all contribute to a vital ingredient in angaessful conservation effotong-term continuity. For the
initial vision and continued support over suchrgl@eriod, both Mrs Messerli and the board areesilg
and gratefully acknowledged.

Messerh

TA\WlRl Foundation

Tanzania Wildlife Research Institute
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Dr Richard Hoare, programme manager{2nd from left} meeting Messerl: Foundation board members L to
R P'rof. Hans Lutz, Dr Peter Humbel, Dr Heinz Schweizer, Mrs Hertao Messerli, Dr Alfred Hartmann, at
the Zooh! Restaurant in Zurich, Switzerland.
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Dr Robert Fyumagwa

Dr. Robert Fyumagwa who has worked in the Veterinary Programme since 2000, was promoted to
Director of the Serengeti Wildlife Research Centre.
His quiet dedication and prolessional expertise in the vetermary programme will be sorely missed.

e N o o Y N A A A
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1 INTRODUCTION: history of the programme and its rationale

Wildlife populations are increasingly subjectedte negative impact of growing human populatiorth wie
result that the continued existence of many spesidependent on populations within protected arglass the
long-term preservation of many wildlife specieslwitreasingly depend on efficacious management of
protected areas, and to achieve this, a sound stadeing of ecological factors that influence wiftl|
populations is required.

Pathogens are an important ecological factor inrahpopulations and ecosystems. Despite thiseatirr
knowledge of the ecological role of pathogens dimentary, and evolutionary associations betweénoggns
and their wildlife hosts are poorly understood (Mdon & Karesh 2002). Thus the presence of a pathegbm
a wildlife host often leads to concern among wikdinanagers about increased levels of mortalitya Assult
pathogens may be viewed as detrimental, and thasumes to control pathogens may be practiced.

Due to the current lack of knowledge about theagichl role of pathogens in ecosystems, insuffictata is
often available to managers to permit a scienéifisessment as to whether or not pathogens require
management action. This is an important issue Iseceontrol measures themselves may lead to untorese
detrimental effects on wildlife populations and lamtommunities when they are implemented in a vacoiu
knowledge. To assist effective management of vidddiopulations, continuously updated knowledge is
required about pathogens and their role in ecosystn recognition of this need, the Messerli Fatimh in
collaboration with TAWIRI aims to increase the ifle veterinary capacity in Tanzania and to prontbte
acquisition of relevant veterinary knowledge neaps$or effective wildlife and natural resource ragement.
Therefore one of the key roles of the programmie ts able to react to field situations requiritegspecialist
knowledge and equipment and to evaluate such wihsascientifically. Both basic and applied vetarin
related research are thus pursued.

In practical terms the above objectives involvestisgy managers of protected areas with issues asich
unexplained increases in mortality in wildlife pdgtions, potential zoonoses involving wildlife, gdde spill-
over of diseases between wildlife and domesticksémal the removal of wire snares set by illegal ganeat
hunters.

Support for veterinary science at TAWIRI began 2 with the refurbishment of the veterinary fdigh at

the Serengeti Wildlife Research Centre (SWRC). Fitsrimception until 1996 Dr Melody Roelke-Parkesisv
project leader, Dr Harald Wiik was in charge fro898-2003 and during this period was joined by Db&b
Fyumagwa, and in 2004 Dr Richard Hoare became pnogre manager. The programme currently employs
two veterinarians, a laboratory technician and fietol staff based at the laboratory facility in Geera.

An extensive upgrade of facilities at the Herta 8k Laboratory in 2004 created greater self-sidficy in
both the supply of water (collected from roofs atmfed in tanks) and electric power (supplied dgrgoanels
and stored in batteries). However, veterinary itigations in this remote location will always bmited by the
relatively low capacity of these two commoditiesl aher constraints in expertise, equipment, sesIace
and safe disposal of biological waste. Thus mudlalsoration with other research institutions isesgial.

Over 15 years of the programme, opportunistic aistesnatic sampling of many live and dead animass ha
produced a national ‘bank’ of many wildlife sampl&kis is now a very valuable resource, particylgiVen
the improvement in laboratory diagnostic techniquegdwide, and the great value of archive wildsf@mples
in retrospective disease investigations. Recaiftyts have been directed towards utilizing thegi@ bank
more extensively, both by conducting more testarchive samplem situand sending more stored samples
away for specialist investigation, using local Tamzan resources and facilities where possible.spdicialist
investigations are written up for publication inestific literature.
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What has become clear over the life of the veteyipaogramme is that in order to follow up effeeliy on
disease investigations ‘opportunistic’ samplingiravildlife (waiting for reports of suspicious casésseldom
adequate to answer the relevant questions scizilyfj and so ‘systematic’ sampling (designingualyg) is
usually a necessity. In practical terms this imeslstrategic veterinary sampling in the fieldldaled by
specialist processing and proper storage of sanip¢sre mainly destined for other laboratoriesafaalysis.
Most samples are stored in liquid preservativetgmig or at low temperature — freezers or liquitlagien. A
new field of sample processing, however, was fefliablished in 2006: a facility to prepare histatal
sections for the investigation of microscopic pathg. Specialist equipment provided by a collatiseadonor
was adapted to the SWRC circumstances and nowsimspke, non-automated preparation techniques for
histological tissue sections.

The Messerli Foundation places particular imporaoie education, training and the disseminatiorcigiific
information within Tanzania. The core elementadfi@tion and training is an annual practical coinse
wildlife veterinary practice for final year veteary students from Sokoine University of Agricultuhe
addition presentations are frequently given to oiterest groups that include students, governrotfitials,
societies and researchers.

A new focus and work-plan for the programme wagagbetween the relevant parties in 2006 with a tim
scale of three to five years and so the goal ofnitdiife veterinary programme has been stated as:

“To support wildlife conservation in Tanzania throtga structured programme of research and veterinary
assistance to stakeholders in the wildlife sectmncentrating on investigating and diminishing thareats to
wildlife and natural resources posed by human adi.

The work-plan encompasses nine categories of gctivisub-projects’, and all monthly and annuabgmess
reports including this one, are structured alomglithes of those categories:

Research projects within the programme
Diagnostics and use of the national wildlife santek
Sub-projects for government agencies

Sub-projects in collaboration with other researsher
Animal handling

Advisory services

Training activities

Reporting, publication and publicity

Programme administration

CoNoO~WNE

Under this workplan, the focus of disease resetirahthe programme concentrates (in 1-4 abovehase
conditions which are associated with both livestacll wildlife and / or in addition are zoonosesy@ke
1994, Grootenhuis 2000; Munson & Karesh 2002; K2@85). Most are thus economically important in
Tanzania. In practice sub-projects may overlapatieve categories to some extent.

Categories 5-8 (above) are diverse in nature andns@lve any work with a veterinary component oy a
species or indeed contributing to a wider scientfi management issue in the wildlife sector inZEaua.

The programme is steadily expanding and with a ctmemt to long-term funding, its potential cont&suto
be very promising. The style of this annual réfedeliberately ‘semi-scientific’ so as to apptah wide
audience. Readers requiring more technical detaliscientific data should refer to literatureaioe contact
the veterinarians working in the programme (p.50).
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2 RESEARCH PROJECTS WITHIN THE PROGRAMME 2006

2.1 Focus of wildlife disease research

In the broad taxonomic categories of wildlife dse&osts, carnivore disease is being investigateelly by
another TAWIRI-approved research project and silargie for disease conditions in primates is likendften
handled by specialist primate researchers in sshadly sites. However, it is still the responsilgilf
veterinarians from TAWIRI, TANAPA or NCAA to invagiate disease outbreaks. This programme has
previously researched some of the potential patgéanother category - wild equids (zebras, segon 5).

In 2006 the veterinary programme refocused itsreffon investigating wildlife disease and aimedritet
surveillance and research on important microbigh@gens that can affect both domestic livestockwaitdiife.
The justifications are that these conditions amemically important to the livestock industry, @otially
important to wildlife conservation and several iraddition zoonoses. It was decided to concembrts on
herbivores, especially wild host species in theidband suid groups — for example buffa®yfcerus caffér
and warthogRPotomachoeros africans The relevant background picture of the cond#ibeing investigated
is more easily understood if tabulated (TableS9me of the programme’s research activites in tefgathese
conditions involve simply the collection of suffieit numbers of samples to be examined meaningintiiythus

are explained under Section 3 (Diagnostics anddf/fee Sample Bank).

Table 1 Infectious disease conditions targetday the wildlife veterinary programme
CAUSATIVE ECONOMIC BUFFALO | POSSIBLE
INFECTIOUS AGENT IMPORTANCE HOST WILDLIFE
CONDITION (Transmission) TO STATUS | MORTALITY | ZOONOSIS
LIVESTOCK
Tick-borne Protozoa spp. High Endemic Low No
haemo-parasites (Ticks)
Trypanosomiasis Protozoan High Multiplier? None One spp.
(Tsetse Fly)
Foot and Mouth Virus High Maintenance Negligible No
Disease (Contagious)
Tuberculosis Bacterium High Multiplier? Moderate Yes
(Contagious) Epidemic
Anthrax Bacterium Moderate Multiplier? Variable Yes
(Environmental) Epidemic
Brucellosis Bacterium Moderate Multiplier? Low Yes
(Contagious) Epidemic
Rinderpest Virus Very High Multiplier High No
(Contagious) Epidemic
CAUSATIVE ECONOMIC WARTHOG | POSSIBLE
INFECTIOUS AGENT IMPORTANCE HOST WILDLIFE
CONDITION (Transmission) TO STATUS | MORTALITY | ZOONOSIS
LIVESTOCK
African Swine Virus High Maintenance Negligible No
Fever (Contagious)
Trypanosomiasis Protozoan High Multiplier? None One spp.
(Tsetse Fly)




TAWIRI — Messerli Foundation Wildlife Veterinary &gramme Annual Report 2007 11

2.2 Research into tick ecology and tick-borne haeragarasites in Ngorongoro

Background

Robert Fyumagwa has been conducting researchhiatedology of ticks, their mammalian hosts andstia&
disease vectors in the NCA since 2001, initiallyhwé field component (2001 - 2004) and then a latiooy
component at the University of Zurich (2005 - 2008)e work was initiated following past sporadiclreaks
of disease and mortality in different wildlife spe; in which tick-borne haemo-parasites (PenzR6G4)
were directly incriminated (Fyumagved al 2004; Nijhofet al 2003) or strongly suspected (Trollogteal
2002). The original catalyst for this study — tell-described deaths of black rhinocerDécgros bicorni$ in
Ngorongoro crater in 2001 — had revealed previousknownBabesiaand Theileriapathogens (Nijhoét al
2003). The long-term co-existence of wildlife dstock and people in the NCA, an area of greabbicél
diversity that is in need of a great deal of resle@mput (Estegt al 2006), makes this a particularly good and
important study site.

Molecular isolation techniques (PCR) were perforfieedlO micro-organisms, of which six were positive
Isolates from ticks include the known genera dt-borne pathogens viZnaplasmaTheileriaandBabesia,
but the important finding here is the species ethmicro-organisms, both because many are unkandn
because taxonomy is very difficult and periodicalhanges.

Ticks collected from lions have yielded particwariteresting results as two speciehaémoplasma
(haemotropic Mycoplasma) have been isolated, oyetasncultured and therefore not fully classifi€dne
haemoplasmarganism is a known pathogen of domestic catsiogthaemolytic anaemia. These findings are
important because long-term lion researchers miaititat there is evidence for poor performanceheflion
population in Ngorongoro crater being due to disd#$ssui & Packer 2004). But because of co-infectvith
several tick-borne pathogens and possible simutaexposure to Canine Distemper virus, there bas b
disagreement about the actual cause of three $epgrisodes of lion mortality in the past (in 195994, and
2001) and thus no resulting conclusion in print.

Now at least a start has been made towards sepathé existing potential pathogens of wild feliaesl
herbivores in this area. In practical terms, ogregience with tick-borne disease can be put taageomote
better understanding of the wildlife-livestock dise interface.

Activity in 2007

To do justice to six years of previous researcbrethree publications were planned and implement@de
scientific publication on the ecology of ticks asedse vectors in Ngorongoro crater was completdd a
published in the South African Journal of WildlResearch (see section 9, Fyumagtval 2007 ). Much time
was spent by Robert Fyumagwa on preparation ofimtber manuscripts on the isolation of variousrhae
parasites for submission to journals specializingaterinary parasitology (see section 9). Dusotoe
problems with data and therefore finishing thesausaripts, he will return briefly to the laboratenyZurich
during 2008 to complete the work.
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2.3 Human-elephant conflict (HEC) study and manageemt 2007

Background

The study and management of human-wildlife conifict field in which Richard Hoare has a special
interest and a lot of experience (Hoare 1999; DuklHoare 2004). He started a national initiaiive
investigating this topic in Tanzania and this hasrbincluded into the activities of the veterinary
programme since 2004. A standardized system desélfor evaluating and managing human-elephant
conflict (HEC) in African situations (Hoare 20013shbeen introduced and used in several sites in the
country (Malimaet al 2005).. Field researchers have collected dat iseparate sites adjoining
protected areas (Tarangire NP, Mikumi NP, Selous RRha NP, Kilimanjaro-Arusha NPs and
Serengeti NP)

Collecting hard data on incidents of elephant daiaghe first step in addressing the problem - you
cannot mitigate against any problem wildlife spseaialess you have consistent and reliable infoanati
on the distribution, frequency and severity of dlaenage it causes. However, whilst these comparable
essential data have, or are being collected frdfardnt sites in the country, the real focus ofigaition

of HEC work nationally is now to use these datadmglythe site level, since it is impossible for -$éeel
officials and managers to find solutions to enoratpgomplex land use questions which lie at thethea
of the problem (Newmark 1996; Hoare & du Toit 1999he of the main constituents of this new
approach is a package of measures to show howfanoers can defend their fields against elephants
with very low technology and therefore low costigiques and equipment using capsicum (chilli) as a
repellent www.elephantpepper.oyg

At a national scale the objective in Tanzania imke it a ‘focus country’ for the development diBEC
mitigation model which works at all administratie¥els, and in 2006 Richard Hoare wrote a repatth wi
recommendations proposing how to do this, which pested on the IUCN AfESG website in 2007.
(http://www.iucn.org/themes/ssc/sgs/afesg/hec/pdtststzvertint.pdf - see section P.3his initiative

has the highest level support in the MNRT (AfES®4£0Q which allows elephants to be the high-profile
species catalyzing a radical, new and innovatiye@ach to include the management of a range of othe
wildlife pest species.

Activity in 2007

Policy and governance issues

The five main recommendations of the above reperewo (i) create a national ‘HWC co-ordinator’ pos
(ii) revise Tanzania’s national elephant manageméat (iii) lobby and inform the government to
develop an up to date national PAC policy withia tiew Wildlife Conservation Act.(iv) find ways to
inform the wildlife sector and the wider interesmeblic about the mandate and activities of TRAFFIC
and (v) select four wildlife managers from Tanzaoiattend a training course in community-based
wildlife conflict management.

WCS raised funds to implement the first two of themcommendations. However, revision of the
national elephant management plan (possibly bam t®f local and foreign consultants) was put oml hol
during 2007 due to a difficult political climate the main wildlife authority dealing with problem
animals, the WD. But the active civil society anigation TNRF got to work on the hosting and
management of a new post of ‘national human-widtibnflict co-ordinator’ and several Tanzanian
candidates were approached and interviewed dunmgear. After a promising one decided he coutd no
leave his government post, an alternative was eyeplto start in early 2008.
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Training

Four Tanzanians, an employee each from HEC praje@&slous, Ruaha, Kilimanjaro and Western
Serengeti conflict zones attended a specially desidiEC mitigation training course in Zambia which
was designed by an organisation called Elephamé?dpevelopment Trust (EPDT,
www.elephantpepper.org) and is endorsed by the IWEBEG. The training manuals were reviewed
finally by Richard Hoare in 2007 and released feg (see section 8.3, Parletral) as part of the IUCN-
EPDT initiative in both anglophone ad francophorigc&n countries (AfESG 2004).

Field work in conflict zones

In the HEC conflict zones themselves Selous, Mikand Tarangire did not have much activity beside
some on-going mitigation measures in the first sRat a sensitization exercise was mounted and a
comprehensive incident reporting system was stantstlidy area of the Kilimanjaro Elephant Research
and Conservation Project (west Kilimanjaro, LongleloA and Loliondo GCA) for which 16 field
enumerators were trained in a series of workshops.

In western Serengeti the third consecutive yeaatd on recorded HEC incidents was completed and
summarized at the end of the 2007 crop season. HiEGation work started in earnest. After giving
feedback from the data collection phase of thegat@nd showing each village the extent of itslloca
problem, several pilot villages were selected tmaiestrate the low technology elephant damage
mitigation measures of the IUCN — EPDT, now beingpkmyed by subsistence farmers in many African
countries (www.elephantpepper.org).
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2.3 Human Elephant Conflict (HEC)
& Management 2007

Low-cost, low-tech defences against crop-raiding
elephants based on challi as a repellant.

Top right: Making chilli dung bricks to bum.

Bottom: Chilli soaked oil on simple string fences
around crop ficlds
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3 DIAGNOSTICS AND USE OF THE NATIONAL WILDLIFE SAMP LE BANK

Background

A central aspect of disease research, both witl@rptogramme itself and involving collaborationtwithers,
is the use of the national wildlife sample bankmtgined at the Herta Messerli Laboratory in Serénde fact
most research involves the sample bank, so insa&eo the programme’s activities. As an arctpegentially
able to provide valuable material for future enguihe sample bank is of great importance to thentg, for a
number of reasons. The material has been colledieg considerable resources in terms of moneg, ti
equipment and effort. Samples are collected syatieatly through our own research programme (se@ip
but opportunistic samples are added when handhirgads for other research projects (section 5r&yteen
carcasses are found. Sample records are compaténio files separated by year and species. grieitly
facilitates retrieving sample records belongingh different wildlife species and reduces the tregired to
copy them for separate enquiry.

As laboratory tests become more sophisticated tivith, the inherent value of the continuously graysample
collection is constantly increasing. This raidesquestion of vulnerability as the collection traslitionally
been maintained all in one location at SWRC. In@@ Messerli Foundaton purchased a freezer $eitab
long-term storage of biological material (-80 degeand located it at the Vetsuisse Faculty ofthieersity

of Zurich, Switzerland. We have started to use d@s a back-up storage facility for our most velagsamples.

Disease investigations in wildlife are not at @bg. A typical scenario is that (i) because ofd@gavenging
and putrefaction of carcasses in the field, iditighere may be very little evidence of a problemd #ttle fresh
material useful to investigative laboratory wori ii takes a long time to build up a meaningfuhther of
sampled cases to answer a question about the pneeabf any disease condition, and (iii) a numlber o
specialist investigations are often required, mainyhich can only be done outside the country aiter
cumbersome process to obtain the respective eapdrimport permits. Although some diagnostic waak be
done in Tanzania, due to the sophisticated nafumaay investigative procedures there is still achto
regularly export them to foreign laboratories.

General activity in 2007
A large batch of carnivore samples was sent tochyfor both safekeeping and for future researgeused
by Prof. Hans Lutz

Hair sampling was started for all cases and aralr87 samples were released for nutrient trackfteg.
Netherlands)

We sorted out samples stored in liquid nitrogemfiany years and decided what to remove and usgloovf
the 3 -5 year work-plan which prioritizes investiga of economically important pathogens. The firatch
removed were for a collaborator to screen for Talblesis.

One of our collaborators introduced to us a newhoetdf extracting hormones, and provided the reisgerdo
this for his project in our laboratory. This invek processing faeces from animals, mainly to nredsuels of
reproductive and stress hormones. It is thergforeinvasive to the animal and the chemical extract

procedure is quite simple. In addition no spegiakervative is required for transporting the égmnple tubes.

We were approached about the possibility of collatiog with a UK based researcher on supplying hféld
samples to screen for a cattle disease, which we hat previously considered as it has no knownlifgl
involvement. It is a type of pneumonia called Ggidus Bovine Pleuro-Pneumonia (CBPP) and it wbeld
good to show again that few diseases of domedtile @an actually trace their source exclusivelg twildlife
reservoir.

We compiled a sample export protocol — a list bfre steps in the procedure - for the complicgiextess of
obtaining permits for export of biological samples.
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Table 2

CASES ENTERED INTO SAMPLE BANK, 2007

HERBIVORE CARNIVORE

Topi 21| Lion 18

Zebra 19| Wild Dog 14
Warthog 18 | Bat-eared Fox 8
Grant's Gazelle 9| Spotted Hyena 5
Elephant 6| Jackal 3
Hartebeest 5| Cheetah 2
Thomson's Gazelle 4 Wild Cat 1

Buffalo 4 | Mongoose 1
Impala 3 | Honey Badger 1
Wildebeest 3

Black Rhino 2

Baboon 2

Giraffe 1

Hare 1

CASES 98 53
TOTAL CASES 151

TOTAL SAMPLES 1979

Mean samples per case 13

Cases entered into sample bank in 2007

Table 3 Details of wildlife sample releasesdm the veterinary laboratory in 2007
SAMPLE RELEASES FROM THE LABORATORY, 2007
TEST/ No. No. SENT TO | POSITIVES | SEE REF.
REASON | SPECIES | SAMPLES
RVF 13 241 Tanzania
Genetics 7 162 Tanzania
Storage 5 114 Switzerland
B 17 90 Tanzania
Tryps 21 83 UK Yes
Anthrax 3 78 USA Yes
Nutrients 16 37 Netherlands
Toxins 1 28 Tanzania Yes
Rabies 6 17 USA Yes
TOTAL 850

16
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3.1 Trypanosomiasis (“sleeping sickness”)

Background

Typanosomes are protozoal blood parasites trareirit an arthropod vector, tsetse fli€sossinaspp.).
Wildlife maintenance hosts are asymptomatic butdiock, horses and humans are susceptible to trgpare-
associated diseases, although different speciesteaids of the parasite afflict the different neitdlife hosts.
Trypanosomosis is an economically important diseddieestock in Africa and including several paofs
Tanzania. Our collaborator at the University ofrtbdirgh, UK is able to use sensitive molecularimgst
methods (PCR) for the detection of genetic materfisitypanosomes so determine the species of thasipa, in
particular distinguishing those causing animal Bachan ‘sleeping sickness’.

Activity in 2007

Our collaborator supplied FTA cards and we continteeroutinely sample all wildlife cases with thisry
convenient medium of blood sample preservatioriarge number (118) FTA blood cards were released fo
export in order to perform screening using PCRhaaWK.

A tourist who briefly visited Serengeti NationalrRaied of acute trypanosomiasis according to maddic
reports. This person was diagnosed in Dar esaBalat moved to Nairobi, Kenya for treatment. Viotim's
travel itinerary to areas harbouring tsetse flymtid initially appear to be compatible with theelik incubation
period of the disease and Robert Fyumagwa didafalp investigation.

Our main achievement in trypanosomiasis in 2007 acagptance of our research publication by a résgec
scientific journal based in the UK (Veterinary Patalogy - see section 9.1).

3.2 Tuberculosis

Background

TB is a chronic bacterial disease of mammals taathe a serious problem if it becomes established|dlife
populations, due to the impossibility of eradicgtthe infection in free-ranging animals. Strangedy
prevalence appears very low in the Serengeti etarsy® date, despite a high potential source @lciidn
existing at the livestock-wildlife interface. Pasirveillance, however, has not been systemasastained.
TB in carnivores might suggest an infection rolitetkieir prey, as is the case in the Kruger Nati®aak,
South Africa (www.widlifetb.com). The importancethis pathogen is to investigate any epidemioldgica
aspect of its behaviour which might give us earfyming of an increase in prevalence. Systemaiityst
therefore

Activity in 2007

Tissue samples from old cases (1998-2000) werewvedfvom long term storage in Liquid Nitrogen and
freezers and taken by a research collaboratorBosCFeening to a laboratory at SUA — 90 samplegwer
selected comprising 53 cases from 17 speciesci@ise TB diagnosis is done by a series of baatetiltures
on media and is thus very slow. The selectionja@e and supervision of these samples was dome by
collaborative researcher.

A honey badger that had been behaving strangelyndra tourist camp was examined post-mortem arsd wa
suspicious for TB. Stains that are specific for dgteria were negative so samples from this case sent
for culture in the above batch
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3.3 Foot and Mouth Disease

Background

In contrast to Europe where the fear of FMD is wpgtead because of intensive livestock productictesys,

in many parts of Africa this is an acute but notaffaondition that erupts sporadically and disappegain
without severe long-term damage to extensive logssystems. Buffalo are the most important wild
maintenance hosts for the viral strains called SAThnd 3.. Many different strains of the higimlfective

virus exist, but their exact distribution and epid@logy is not well understood. In Tanzanian eatthly

strains A, O, and SAT1 have been isolated. As,dhehimportant aspect of monitoring this pathoigathe

viral typing of strains circulating in East Afrigdhomsonet al2003). Opportunistic sampling may suffice for
this at present.

Activity in 2007
Very little activity as we were waiting for the ngmotocol for FMD sampling from vets in Kenya. \Weed to
accumulate a few more samples before a batch igmeanalysis.

3.4 Anthrax

Background

The anthrax bacteriunB@cillus anthraciyis one of the oldest pathogens known to mankiaidhough
infective to livestock and potentially a fatal zasis, actual infectivity for humans is quite lovnthrax occurs
sporadically in a number of species, particuladyblivores, where acute deaths can occur. In 2084 were
almost synchronous outbreaks involving wildlifeseveral African countries but no association betibe
widely separated sites could be explained. Likeyrdiseases seen in wildlife, anthrax is charasgerby
periodic cycles of both spatial and temporal initgnso constant vigilance will help detect it.

Activity in 2007

We continued working with our collaborators in daome research by providing serum samples: fronbikiere
species for Anthrax antibody testing. Results ftomfirst batch of 193 herbivore sera (from budfal
wildebeest and zebra) were obtained after testingSA. A second batch of 47 zebra samples weretgen
even out the numbers of cases between the threesp&here were a significant number of positizees in
buffalo and wildebeest; but zebra were all negative

3.5 Brucellosis

Background

Brucellosis or ‘contagious abortion’ is a bactenmdéction with a worldwide distribution that cagse
reproductive problems in ruminants. In many coestgovernment-sponsored programmes exist to cantrol
eradicate the disease, as it is both an economidgm for the livestock industry and a zoonosissduthern
Africa, brucellosis is regarded as being self-sngtg in wildlife but the actual level of risk tovestock
remains unknown (Godfroid 2002). It is currentbt Rnown what levels of infection exist in wild rimants in
Tanzania and whether brucellosis has any impadttilditife populations.

In 2004 we had tested 369 sera from 13 wildlifecigsefor exposure tBrucella (using the Rose Bengal and
competitive ELISA tests) (Hoare & Fyumagwa 2004 dound a prevalence rate of 17% - 22% in two
species, wildebeest and buffalo respectively.

In 2005 we took the investigation a step furthEne highly synchronous annual calving of Serengeti
wildebeest Connochaetes taurinuen short grass plains provides an opportunityoltect fresh samples of
placenta and foetal membranes - tissues from whathtion of the bacterium can be attempted. Uofately
the poor rains in 2004/2005 meant that most wildsbealved in woodland areas with poorer visihilgy only



TAWIRI — Messerli Foundation Wildlife Veterinary &gramme Annual Report 2007 19

eight samples were collected. These were serntfof8r bacterial culture. A further benefit is thkame
samples can be used to try to isolate another gathof importance to livestock, namely Malignanta@ednal
Fever (MCF) virus, which afflicts cattle in Maagsistoral areas.

Activity in 2007

We submitted our positive serum cases from 2004tlamdbove foetal membrane samples to specialist
laboratories at SUA for attempts to isolate Bracellaorgansm via bacterial culture. All cases were tiega
As a more sensitive test, molecular analysis is planned for the buffy coats from these sero-pegsitases.

3.6 African Swine Fever

Warthogs are the asymptomatic maintenance hogtffaman Swine Fever (ASF) virus, an unusual pathoge
that is transmitted by a species of argasid (¢iak) ASF is a severe, acute disease of domegggwath very
high mortality rates and so it is economically intpat in Tanzania and other parts of East Africa.

Activity in 2007

Another batch of 18 warthogs were sampled. Sitkhe$e were immobilized by us in Serengeti Natidtaak
(see section 6) and 12 were captured physically tjam operating in the adjacent Grumeti Game Reser
doing sampling for trypanosomes (see section ZAmples from more than 30 warthogs have now been
preserved. This is enough to send to a labordborgouth Africa or Kenya) for screening for Afrit&wine
Fever. We have just been approached by one ind&ang in 2008 will make arrangements to transfemth
there for screening.

3.7 Rabies

Background

Rabies is a severe viral disease that potentidlydny mammal and is a dangerous zoonosis. Rabies
intensively studied world-wide and there is a sefgaresearch project studying rabies epidemiology i
carnivores and instituting control measures amodgstestic animals in parts of Tanzania adjacetti¢o
Serengeti ecosystem. Our involvement is not itesyatic research on rabies, but rather as onevefale
veterinary service providers keeping a keen lookaubccurrence of the disease which typically skow
periodic cycles of intensity.

Activity in 2007

We continued to collect and preserve the relevasti¢s from carnivores during routine sample cbdac
activity. Periodically our carnivore research cbbieators take batches of these for rabies screemfghad
input into a meeting on rabies control policy (g&Tt).
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3.8 Rift Valley Fever

Rift Valley Fever (RVF) is a mosquito-borne virusehse of livestock that can also affect humamagsimes
fatally. It is typically seen in extremely wet ye@and an outbreak was experienced across EasbAfriearly
2007 after exceptionally heavy rainfall. Humarafdies were almost exclusively amongst pastoaligio
closely handled or ate infected livestock. Thestwnption of beef and mutton in Tanzanian towns fell
drastically as a result of publicity surrounding tutbreak, and so edible chicken was in great déma&o
date there is no known significant wildlife invoiaent in RVF epidemiology, but in Kenya in 2007 aner
of wild species that were tested showed antibodgi$e and thus exposure to the virus.

Activity in 2007

In order to check the situation in Tanzania wecelkover 240 archive samples from herbivore spetie
RVF serological testing. Laboratories in Kenya wing approached, then the VIC in Mwanza. Both
institutions however said that they had insuffitieragents to use on wildlife species. Robert F3gwa
approached the Central Veterinary Laboratory (ChLpar es Salaam who agreed to collaborate and co-
operate on probable publication of results.

3.9 Processing samples for histopathology

The processing of these samples (largely manuahutomated as in a city laboratory) is a valuaoldition to
the capability of our laboratory, since tissuesatutions of formalin do slowly deteriorate, buhdze
preserved indefinitely once mounted in wax blockbese wax-embedded tissues or their cut and dtaine
sections can now easily be sent for microscopiestigation by specialist pathologists, while dugdiés can
remain safely in our sample archive. In cases gharurgent diagnosis is required, a tissue seciomow be
ready for specialist examination within 48 houia remarkable capability in such a remote locat®puas.

Activity in 2007

All tissue samples preserved in formalin (someujoto for 10 years) were listed separately andmalran from
potentially interesting cases were selected for @akedding. Some test samples were done wheitiagis
expert pathologist trained our laboratory techmidrathe final process of producing fully stainetlanounted
microscopic tissue slides. Since the electric gipne has been installed in 2007 the process ofemalxedding
can be done more routinely, because the equipmeolvied uses a lot of power.
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4 SUB-PROJECTS FOR GOVERNMENT AGENCIES

There were no requests from the conservation erinetry authorities to sample animals for Aviariuefiza or
Rinderpest, and we were not consulted about dewedofs in the Epidemiology Surveillance Network.e W
were however requested to react to a few casagdoks or unusual wildlife mortality and the followgi were
investigated by field visits and laboratory invgations.

4.1 Wild dogs: mortality episode and possible trariecation

Sudden mortality occurred in a pack of wild dolggoaon pictuyin the northern part of Loliondo GCA. This
pack had been fairly habituated to tourist vehifdesa number of years and fees were being paiodayby
tourist operators to the village authorities towibese rare animals. Twenty five dogs were fodeald in
three or four closely situated locations withinesipd of about a week. Thirteen further individuid this large
pack survived. A local political storm erupted hesait was very widely believed that the dead atsrhad
been deliberately killed by someone using baihanform of an animal carcass laced with poison.

Fourteen wild dog carcasses were examined and sdrptotal, 11 in the field and three at our latory.
Samples of tissue from six cases were rushed te®&alaam where the Government Chief Chemist
Laboratory was asked to test them for the presehttee most likely compounds usually involved idillerate
poisoning of wild carnivores — insecticides useddatrol ticks, mites and other external parasifda/estock.
Compounds of the organophosphate group (whichseé to dip cattle against tick infestation) wertedied
from wild dog tissue samples (liver, kidney ancespl). Significantly however, neither the exactnatoal nor
its concentration in the tissues was given.

During the aftermath reports then followed in tlopylar press giving opinions about the poisonirgggient.
These were depressingly informative about the gdiegis, misinformation and ignorance that exist alndld
animals in society at large. One article clainted well known that wild dogs are not scavengers so they
would never feed on bait. Therefore, the authasopad, the culprit had to be someone who closedgrstood
the habits of this species, and the strong infereves that the suspect must be a wildlife researdbeen an
amateur naturalist knows that almost any carnivollescavenge, if such a feeding opportunity préséiself.
Meanwhile a sample of the supposed poison had ¢igen to the person in charge of the TAWIRI wildydo
research project and the wildlife authorities, @as conservation NGOs and villagers were all in@dlin
wide-ranging discussions about investigating thimical act of deliberately killing an endangereéacps. The
case therefore became highly political.

The mortality investigation them took an unexpedted with the results from an overseas laboratioay
examined some of the same tissue samples takeroinmofaboratory. They claimed to have found eviseaf
Canine Distemper Virus (CDV) in the dead anima&®V is known to be prevalent in the area but piiglds
literature on the virus being a mortality agentvild dogs is equivocal — sometimes it is fatal there is
evidence that the species can also withstand infe¢¥an de Bildtet al2002). So at this stage it must be
investigated whether one agent alone or both inrestombination, are responsible. In 2008 theretbes,
laboratory investigation will be intensified witliplicate and more quantitative testing to examimgtiaterpret
what possible respective roles the poison anditiae may have played. TAWIRI management are adaman
that a very thorough investigation must be dongtihie, in order to avoid the speculation and dantag
controversy that surrounded wild dog mortalityhie Serengeti ecosystem in the past.

Both veterinarians attended meetings on a newage Icollaborative effort (co-ordinated by FZSjrtonitor,
and possibly later relocate, ‘problem’ wild dog ksfrom pastoralist areas outside Serengeti Nati®aek (but
within the Serengeti ecosystem) into the natiomak jitself. A veterinarian from another Serengesiearch
project (Carnivore Disease) managed to immobilimt r@dio-collar one animal in each of three diffengacks
of wild dogs in Loliondo GCA where these animale ar conflict with pastoral people — preying hegwah
domestic livestock in places. This is the firgipsthe next one is to build holding facilities foptare and
release. It is emphasised that of an estimated@ 50 animals in this wild dog population’s ranigss than a
guarter of the packs are considered a problemstwpd peoples’ livestock.
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4.2 Wildebeest sporadic deaths in Serengeti NatiohRark

At the time of the annual migration reaching Serane mid-May 2007, sporadic deaths of a total @50
wildebeest were noticed. Anthrax was initially peisted but rapid tests eliminated that cause. ftniately
all other samples did not reveal anything withltl diagnostic capacity available. However, sasplere
stored in case of a more intense future investgati

4.3 Buffalo mortality in Ngorongoro crater

Buffalo deaths were reported from Ngorongoro cratérvery few fresh carcasses were found. No cavase
diagnosed from the two cases sampled and the deablseded.

4.4 Flamingos dying in Lake Natron

Reports of severe mortality in lesser flamingoheal TAWIRI who asked us to investigate, and Robert
Fyumagwa made a field visit to the Lake Natron aféee severity of the die-off was greatly exaggeatat
apparently by reports extrapolating mortality leviebm the number of carcasses visible aroundakeshore.
A significant factor was thought to be the prevajlivery slow rate of carcass decomposition in itieemely
arid and caustic environment of a soda lake, argatn effect whereby ‘normal’ mortality probablypajars
much higher than it actually is. So in 2007 weeveonfident that the mortality problems of somevjmes
years (see section 9.4.3) did not occur in flaméngo

4.5 Carnivore deaths with nervous symptoms - Seres{

A cheetah in the Ndutu area of NCA was observeplaling seizures and non-specific nervous symptdaas
circling and ataxia. Two carnivore researchers nlggkit continuously for 72 hours and even protegit with
their vehicles from attack by hyenas at night. riEvelly when symptoms were terminal we euthanakzed t
animal and conducted a very thorough post-morteourataboratory. As it was emaciated this conditioust
have been of some duration. Samples were serdpgeaalist laboratory in the USA where a viral epitalitis
was diagnosed by histopathology. Various causaitints have so far been eliminated by immuno-histo
chemistry and serologyRrabies, CDV, West Nile Virus and RVF. The invgators are continuing to test
sequentially for a variety of viral agents.

A lioness was also observed in Serengeti display&oglgar nervous symptoms. Fortunately it was &rad
collared lioness from the Serengeti lion projectcsuld be relocated daily and observed closelydiog
periods. Towards the end of a two week period & wiecling and apparently blind, plus it had becoregy
emaciated. Similarly it was euthanazed and a thegough post-mortem was also carried out. Laboydests
will attempt to see if a similar condition existsthat in the cheetah.
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4.6 Livestock and wildlife deaths from volcano ashigorongoro

Background

The only active volcano in the Tanzanian sectioAfota’s Great Rift Valley is a mountain called Dbinyo
Lengai, situated near the NCA (there are someeawtilcanoes in Uganda). After several years otixela
inactivity it started to erupt again regularly i0@. The ash that settles in the surrounding Mazessipralist
area is thought to be toxic to grazing livestocld aome species of wildlife. This volcano is unigquéhat the
larva emitted consists a “hybrid magma formed eyabsimilation of natrocarbonatite”
(www.mtsu.edu/fbelton) which is grey in colour ara@bler than the glowing red larva from most other
volcanoes.

Activity in 2007

An investigation by Robert Fyumagwa and the NC/Aerietary department visited affected areas and
interviewed resident pastoralists. Among domesttick cattle were apparently worst affected witiirak of
up to 1500 deaths and survivors suffering lossaif, Isuggesting that the ash may be irritatingasrasive.
Sheep, goats and donkeys were far less affeCteate were also reports of resident wildlife frdre following
species suspected of being killed by the toxic asishbuck, reedbuck, waterbuck, buffalo, duikeshbpig,
hyena, and various types of birds. Sampling opities were very limited but the Department of @stry
of the University of Dar es Salaam has analysesh@hts and compounds present in organs of one
(unidentified) wildlife carcass and interpretatisrpending.

4.7 Rhino reintroduction

Background

In June 2007 Grumeti Reserves Ltd purchased aopdie East African sub-species of Black RhiBicéros
bicornis michaeli from a zoo in the UK, and brought them to Tanadyi air. They are captive-bred but had
wild-born parents. Rhino, being a critically endared species are the property of the state inaraaZand
most countries), but individual land holders arke &b obtain permission to hold and protect themfact
Grumeti Reserves / Grumeti Fund is a concessictienhalf two areas of state-owned land (Grumeti and
Ikorongo Game Researves, adjoining Serengeti Naitark) so they are merely facilitating the spgcie
reintroduction in partnership with government comaton agencies (WD and TANAPA).

Activity in 2007

We were most concerned about the vulnerabilithe§é animals to pathogens, particularly trypanosdivet
have affected other very susceptible species figaglbmestic horses at Grumeti (section 3.1 and 8.1)
Accordingly we consulted a number of experts aredvdup a protocol for trying to implement what ismed
‘trickle exposure’ to these blood parasites. Thismives intense and diverse measures to locallyraiomoth
tsetse flies and the trypanosome infection, budugily reducing these over time to hopefully praglacslowly
rising immunity in the rhino. As part of the maoring of these animals we took reference blood $esnm
two occasions in 2007 — on arrival and again dfteze months in their holding facility (boma).idtstill too
early to judge the success of these measured, thetyiprove to be effective, this could have vpogitive
implications for other captive rhinos that appaseate available for similar re-introduction froroas in
Europe. We also darted an elephant that had i@todeave the electric-fenced rhino enclosure, @ngameti
Fund moved it outside while in an immobilized statsing heavy mechanical equipment.
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4 SUB-PROJECTS FOR
GOVERNMENT AGENCIES

4.4 Flamingos

View of Lake Natron, mamn breeding ground
of lesser flamingo in East Afnica

Diagnostics and use of the wildlife sam];ﬂ:_bank
3.4 Anthrax 3.1 Trypanosomiasis

Microscopic view of anthrax bacterium (left)and trypanasomes (right)
( Pink / purple organisms visible between dark areas of blood cells)
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4.5 Carnivore deaths with nervous symptoms - Serengefi

Sick cheetah (above lell) & lion(below left) cases that were thoroughly examined at post
mortem, and extensive samples taken.
Roadkill animals of various species are a souree of opportunistic samples (below right)
e.g. bat cared foxes,
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4.6 Livestock & wildlife deaths from volcano ash
from Oldonyo Lengai, Ngorongoro

Eruption ol the Volcano Oldonyoe Lengai in the
Ngorongoro Conservation Area causes loxic ash
to fall and disperse over a large area,
contaminating local grazing for livestock and
some wildlife species. Air borne ash can also
cause respiratory problems.
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Pair of zoo-bred black rhines being offloaded from their transport aireraft and handled in “boma”
At Grumet Resreves Lid.
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5 SUB-PROJECTS IN COLLABORATION WITH OTHER RESEARCHER S

Trypanosome research(see section 3.1 and 9.1)

We have collaborated since 2006 with a projectstigating trypanosomiasis in the Serengeti ecomysta
every case of animal sampling (dead or live) a $arfigqp trypanosomes was taken on a special testiegjum
(FTA card) for analysis in the UK. By the end @0Z our collaborator reported that 11 wildlife 9psdested
positive out of 24 and that the species of parasitsing the human form of ‘sleeping sickness’ fwasd in
three wild host species

Baboon disease research

This research is fully described in many previemorts and has been an intermittent activity of thi
programme in northern Tanzania since 2001 (HoaFg&nagwa 2006)n 2007 a PhD student based in
Germany took over routine fieldwork on the moseeféd baboon population in Lake Manyara Nationgk.Pa
We had discussions with him about the start ofdésgarch project. As he is a veterinarian he idn
immobilizations of baboons (>60 in 2007), from whige will get a set of duplicate sample¥/e spent a lot
of time communicating with our laboratory-basedatmbrator in the USA, refining the manuscript of th
scientific publication on this topic (see sectioR)9

Anthrax research (see section 3.4)

We started collaborating on anthrax in 2006 wittntseore researchers who obtained access to a riewdiry
test for antibodies. We have provided several hethdera from three common herbivores prey species
buffalo, wildebeest and zebra while they providedesponding anthrax exposure data in predatoss. Te
results (antibody titres) were obtained from USA areliminary data analysis began with the intenttba
collaborative publication.

Research on viruses in wild equids (zebra)

The veterinary programme was involved in researchiuses in zebra from 1998 — 2006. Initially egpre to
various equid viruses was published (Borctetral 2005). In 2006 one of these (Equine Herpes Vijuses
actually isolated (via PCR) and in 2007 a secordipation was prepared and submitted to a scierjofirnal
by our laboratory collaborator in Germany (seeiea@.2).

Demographic data on zebra that we had collect@®@4-5 were given to a PhD student who is studying
migratory herbivores in the Serengeti ecosystemhatedigitally entered these data and summarizsd.th
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6 ANIMAL HANDLING

Background

Handling of wild animals is a very specialist fi@dd restraint techniques, most commonly using atem
means (drugs) or occasionally augmented by physieains, are continually undergoing improvementetms
of TAWIRI regulations for approved research pragaat Tanzania, the wildlife veterinary programmeaisked
with carrying out all animal handling related tsearch (TAWIRI Research Guidelines 2002). Throitgh
international contacts the veterinary programmigestrto keep abreast of and implement all improves
wild animal handling techniques (Kreegral 2002). All animals immobilized for handling arngpled (e.g.
blood, saliva, external parasites, hair) and tlaeseadded to the sample bank archive (section 3).

Activity in 2007

Table 4 Animals chemically immobilized in 2007

IMMOBILIZATIONS in 2007

Spp. No. Purpose
Lion 18 | Radio-collars, Disease sampling
Zebra 18 | Snare removal, Radio-collars
Elephant 6 | Radio-collars, Snare removal
Warthog 6 | Disease sampling
Buffalo 5 | Sampling, Student training
Wildebeest| 2 | Training
Baboon 2 | Training
Giraffe 1 | Snare removal
Impala 1 | Training
Hyena 1 | Snare removal
Cheetah 1 | Euthanazia and sampling

TOTAL | 65

Lion

Lions were immobilized in Serengeti National P&kk)( and Tarangire National Park (1) and Selous&am
Reserve (2) for deployment or removal of radio-#a@! There was a big problem locating lions foraeah of
GPS collars fitted in 2006, due to failure of thev/(ground tracking) component.

Zebra

Ten of the eighteen zebra immobilized were forseaecher studying migratory herbivores in the Sgggn
ecosystem (section 5). His GPS radio-collars amking better than those on some other specieseltalars
store location data and download them when in rafigemobile phone network.

Elephant

A five day field operation was undertaken to rem@®RS (satellite) radio-collars that were deployed o
elephants in West Kilimanjaro in 2005. These csllad produced extremely good data and reacheshthef
their two-year lives. Due to equipment failure (WeF component that allows ground tracking) and the
absence of a helicopter for the veterinary teamptteration was unsuccessful. A very serioustsitushen
resulted whereby more than 20 elephants in northanzania faced the prospect of not having thejired
radio-collars removed. This is ethically unaccbfgand represents a huge financial loss for theareh
project as the collars can be refurbished for futige, at much less than the original purchase cost
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Richard Hoare then wrote an emergency proposahpptbached commercial helicopter operators in Kenya
about quotations for the work. The researcher Mired Kikoti and his academic supervisor Prof. @Gt
Griffin, used the same proposal to approach doinaitse USA to fund these commercial helicopter €ost
When it was obvious that the amount required (addug8D 35 000 for two work sessions in 2008) woudtl n
be raised before the first radio-collar batterigsied, Richard Hoare arranged meetings to re-ex g
Grumeti Fund to discuss the only option remainirigr-them to donate their helicopter time agaia at
similarly favourable rate agreed when the collagserdeployed. The helicopter used by Grumeti Faridliy
sponsored by an American businessman and conserngitiMr Paul Tudor-Jones and much of its flyimge
is allocated to important conservation work in salv&frican counties: South Africa, Mozambique, 4z
Zimbabwe and Tanzania. It therefore has a very babgdule and work in Tanzania has to be carefully
planned well in advance. Grumeti Fund agreed tgtbposal for flying in early 2008.

Three additional elephants were immobilized in Mkd{i's research project, for fitting new collarslioliondo
GCA, near Serengeti National Paltk this area, however, it was possible to do theffom a vehicle.

Warthog

With our collaborative researcher (trypanosomestige 3.1) we immobilized and sampled six more aiiin
Serengeti National Park. The researcher also alitaiamples from another 12 individuals in the auiljgj
Grumeti Game Reserve via a physical capture teaknigith the assistance of Grumeti Fund. These lesmp
added to those obtained in 2006, has achievedabsinumber of cases for disease investigatior-(AS
section 3.5).

Snare removal
Eight animals from four species were immobilizeddnare removal (zebra, hyena, giraffe and eleph@mie
snared lion was seen but was not able to be appedatue to difficult terrain.

Dart gun

We purchased another dart gun (Pneudart), so décht\eterinarian can be equipped in the field witik of
each type — a gas powered one for small, delicatieimskinned species, and a powder charge typkifger
species and less precise darting situations likeesremoval. The advantage of the powder chapgeitythat
the distance to the animal does not have to beeswsely measured.

Radio-collar problems

During immobilization work it became evident thahsiderable problems were experienced by new pgrojec
using radio-collars on wild animals. These begsfitta pattern, with those that were not a restifioor study
design being mostly technical difficulties that blargely be traced back to the different manufesrts of the
equipment. Accordingly the veterinarians comp#ggresentation on this subject that was delivetrdldeaend
of year TAWIRI conference (section 9.4)
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6. ANIMAL HANDLING

The velerinary programme specializes in the safe and humane handling of
dangerous species like elephant and lion.
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6 ANIMAL HANDLING - Snare removal

Above: Young elephant darted for removal of wire snare on trunk.
Below lefi: Neck snare on a hyena, before removal.
Below right: Giraffe died afler it's foot, partially severed by a snare, completely broke off,
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Severe neck snare wounds i zebra. Photograph below taken at mstant of impact by immobilizing dart.
With the wire removed and the ammal treated on the spol, there s a very good chance of recovery.
In severe cases of snaring, a captive facility would be beneficial in ensuring full recovery, Individual cases
could then also be monitored post treatment, and before release.
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7 ADVISORY SERVICES

Robert Fyumagwa attended a meeting called by thergment to discuss the serious situation withazbi
the country. It would appear that thanks to woyrkvarious wildlife researchers, government hassedlthat
they have to rethink their decision of some yeaiskbof not funding public rabies control campaignt this
meeting the first steps were taken by the govermmeeget back into rabies control on a nationaldas

A veterinarian about to set up a wildlife veterinkaboratory in Zambia contacted us for advice.lated a
number of our experiences about running our laboydiuilding in Serengeti, and made several suggest
about the facilities required in remote areas #natwithout external supplies of water and power.

We continue to advise PhD students and other ceats@n personnel as requested on subjects withimi@as
of specialization. In 2007 at least six such shislsought advice.

8 TRAINING AND EDUCATIONAL ACTIVITIES

8.1 SUA course

The annual field practical course for final yearevmary students from Sokoine University hosteslldrgest
class of students ever — a total of 32, split tato groups. It was again very successful and naygreciated
by the SUA authorities who formally thanked us. ussial the students were given a few introductecyures
and several practical demonstrations before ppdiiig in the immobilization of six species of waddimals in
the field. The logistics of accommodating and fagdso many extra people in SWRC were admirably legind
by the workers union (RAAWU) members. A samplevotten comment’s from this years students:

“It was more than a tour and this field practicasladded a big component in my career course”
“You have motivated me in wildlife conservationyill keep it up”

“Excellent training and accommodation; the Sererrigetery beautiful, please maintain it”

“Field practicals have never been this eventful”

“Thanks for excellent training facilities as wedl mice T-shirts”.

8.2 Staff training

Robert Fyumagwa attended two short courses dunmgear:

(i) A 10 day course in animal biotechnology teclugig held at Sokoine University of Agriculture, Mgooo,
and sponsored by the UN.

(ii) A short sponsored practical course on prinregeropsy (specifically on chimpanzees) This wdd ae
Gombe National Park in western Tanzania where tisemgroject monitoring the health of primatesjriya
chimpanzees and baboons.

8.3 MWEKA student sponsorship

A very motivated TAWIRI employee, Mr Elias Kalumbwappealed to us for sponsorship to attend the basi
(Certiificate) course at the College of African Wife Management (CAWM), Mweka. We informed other
researchers and organisations about this appeatartdabuted as follows: Messerli Foundation 44%SF
22%; Alfred Kikoti of Kilimanjaro Elephant ResearBhoject 14%; Ingela Jansson of Serengeti Liondetoj
12%; Serengeti researchers Grant Hopcraft andriiddi@mbo 5% ,and Sian Brown 3%. We collected the
money from these other sources, combined it wighMlesserli Foundation’s own contribution and paiel t
student’s one year tuition and boarding accouthi@tollege — a total of nearly US$ 3000.
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8.4 Publicity to the tourism industry

8.4.1 Research talks to the tourism industry

There is a widespread acknowledgement that undelistaand relations between people involved in the
different sectors of the wildlife industry - namahanagement (e.g. TANAPA, WD and NCAA) research.(e.
TAWIRI) and tourism (e.g. mobile tour companies &ahe operators) - need to be substantially imgdov
There is an element of misunderstanding and migbnesailing in some quarters that is very damagind
which occasionally spills over into the populargzrée.g. see section 4 - wild dogs). This sentiroamnte across
clearly during discussions at the TAWIRI annualfeoance in 2007.

Accordingly, we proposed developing a lecture sdoie TAWIRI research projects to tour drivers imedgeti
and took the lead in this initiative by asking simple illustrative (Powerpoint) talks from the etlresearch
projects at SWRC, organising a convenient venuatacting TANAPA to participate, and obtaining d b$ all
tour companies’ addresses from their national &soe (TATO). The emphasis is on talks in a veimple
format justifying the relevance of wildlife reselario management of protected areas and wildlifEaimzania.
TANAPA and TAWIRI both welcomed the proposal. Tiet talks were scheduled for early 2008.

8.4.2 Leaflet on snare removal from animals

Sian Brown designed and prepared the draft oflastited leaflet on removal of snares from wilthaals and
discussed it with relevant sections of TAWIRI ardNIAPA. The ideas is that this leaflet can be hahdiet to
tour drivers as it explains a procedure to follggom encountering a snared animal, and has allahict
numbers for the TANAPA and TAWIRI veterinariansSerengeti National Park. The idea has received
enthusiastic endorsement to be tried in 2008ddpéed this might be extended to other nationdtpar
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8. TRAINING & EDUCATIONAL ACTIVITIES

Top: TAWIR! employee Elias Kalumbwa, accompanymg the veterinary programme on-a hon darting. His
sponsorship to attend the Certificate Course offered by the College of Alrica Wildlife Management was
arranged by us in 2007,

Bottom: SUA Veterinary students atlending lion immobilization as part of their lield practical in Serengeti.
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9 REPORTING, PUBLICATION AND PUBLICITY

9.1 Journal publications

2007 Publication on the ecology of NCA ticks and #ir control — see section 1.

Ecology and control of ticks as disease vectors wildlife of the Ngorongoro crater, Tanzania

Robert D. Fyumagwha, Victor Runyord’, Ivan G. Horakand Richard Hoark (2007)
South African Journal of Wildlife Research, 37(1): 79 — 90.

Tanzania Wildlife Research Institute (TAWIRI) Wii#l Veterinary Programme P. O. Box 707 Arusha,
Tanzania.

“Ngorongoro Conservation Area Authority (NCAA), PBOx 1, Ngorongoro, Tanzania. E-mail:
vrunyoro@yahoo.com

®Division of Parasitology, ARC-Onderstepoort VetarinInstitute, and Department of Veterinary Tropica
Diseases, Faculty of Veterinary Science, UniversitiPretoria, Onderstepoort 0110, South Africa. &tm
ivan.horak@up.ac.za

Abstract

Wild mammals in Africa mostly have high levels nhate resistance to haemoparasites and the tittrsebat
transmit them. Occasionally though, biotic andébifactors combine to alter this relationship sick-borne
disease is diagnosed in wildlife. We postulatéenéerrelationship between anthropogenic and nafarcbrs
that resulted in wildlife mortality, attributable tisease transmission associated with a gradildHiy of
large numbers of ticks. Suppression of grasslaeddr 27 years in a distinct ecological unit prated a
gradual expansion of areas covered by tall gr&mnges in composition of the pasture led to imgdaick
survival, which was further boosted by the avallgbof increasing numbers of a coarse grazing sseand
preferred tick host, African buffalo. Alternatiefimatic cycles then appeared to precipitate abreaik of tick-
borne haemolytic disease by subjecting ticks agil tierbivore hosts to ideal conditions (in wetrgga
followed by starvation and immune suppression (inygars). Evidence supporting the hypothesis was
gathered retrospectively in the present study ginaystematic sampling of tick density and corietplife
stages of ticks to season, grass species and lufitite grass sward. Tick host preference was noyed
collection from immobilized wild animals and sympativestock. A long series of census data conéid the
changing composition of resident wild herbivoreshia Ngorongoro Crater. To reduce the tick chgken
prescribed burning of the crater grassland wagdroalnced; tick numbers fell rapidly and three yes#rs
subsequent monitoring confirmed the success ofthigegy.

Keywords tick density, buffalo, climate variation, fire, ldiife diseases
"To whom correspondence should be addressed. Esfiyaihagwa@yahoo.com
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Publication on management of trypanosome infectior see section 3.1

This paper documented two and a half years of relsem trypanosome infection in domestic horses kg
tourist company in a tsetse-infested area adjdoe®erengeti National Park (see section 3.1). dksds are a
species exotic to Africa they are extremely susblpto trypanosomes, and in a sense are a gootirisé
species for detecting these parasites. Only twoipus papers have ever been published on trypemasis in
horses, both many years ago, and so this papers@ms the latest available information on detactio
treatment and control. There are no drugs regdtir trypanosome treatment and prophylaxis indsgand
the paper also made important recommendationsatméw topic.

Health management of horses under high challengedm trypanosomes: a case study from Serengeti,
Tanzania. Harriet Auty”’, Alison Mundy, Robert D. FyumagwakKim Picozzt, Susan Welburnand Richard
Hoaré In press Veterinary Parasitology.(2008) doi:10.1016/jvetpar2008.02.034

1: Centre for Tropical Veterinary Medicine, RoyBi¢k) School of Veterinary Studies, University of
Edinburgh, Roslin, Midlothian, UK, EH25 9RG.

2. Singita-Grumeti Reserves Ltd, P.O. Box 65, Mug, Tanzania.

3: Tanzania Wildlife Research Institute - Mesgeolundation Wildlife Veterinary Programme, P.O X807
Arusha, Tanzania.

* corresponding author — Tel: 0131 650 6269, Fag10851 3903, E mail: h.k.auty@sms.ed.ac.uk

Abstract

Horses kept for recreational riding purposes byldlife tourism company in a heavily tsetse fly-@sted
region of north-western Tanzania were systemagicatinitored to investigate the occurrence, presentand
management of tsetse-transmitted trypanosomosisinga 23 month period, 18 clinical cases wergmiised
(Trypanosoma bruceir T. congolense&vere identified) and treated and trypanosomes wepécated of
involvement in four deaths. Pyrexia consistenitied early detection (17 cases). Delaying treatrogmhore
than 10 days from the onset on clinical signs $icamtly increased the likelihood of death (p<0.0AYaxia,
weight loss and anaemia were seen in chronic easksonferred a poor prognosis. Early detectioompt
treatment, thorough post-treatment health monigpaimd rigorous prophylactic measures helped kepjzal
cases to manageable levels, but re-infection regdagnconstant, insidious threat.
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Collaborative publication on rabies — with other researchers, see section 3.

Exploring reservoir dynamics: a case study of rabig in the Serengeti ecosysterhembo, T., Hampson, K.,
Haydon, D.T., Craft, M., Dobson, A., Dushoff, Brnest, E., Hoare, R., Kaare, M., Mlengeya, Nlentzel,
C. and Cleaveland, Sn press 2008 Journal of Applied Ecology

Summary

1.

Knowledge of infection reservoirs is critical fdfextive disease control, however, identifying
reservoirs of multi-host pathogens is challengimgsingle approach may unequivocally identify a
reservoir, though combined approaches can provdegul inference. Here, we synthesise several
lines of evidence to identify rabies reservoirs@mplex carnivore communities of the Serengeti,
northwest Tanzania, where the disease has beeinrgedfin twelve carnivore species.

Long-term surveillance data suggest that rabiesigisrin high density domestic dog populations (>
11/km?) and occurs only sporadically in other pagiohs, including lower density dog (< 5/km?) and
wild carnivore populations.

Genetic data show that a single rabies virus valialonging to the group of southern Africa canid-
associated viruses (Africa 1b) circulates in a eaofyspecies. There was no evidence of species-
specific virus-host associations and inferred tr@asion pathways were consistently from dogs to
other species.

High-resolution incidence data indicated that ralui@ses in wild carnivores and domestic cats were
linked with domestic dog outbreaks and relativélystered. The most plausible explanation for the
observed epidemiological patterns is that intraijgetcansmission in dogs predominates and
infrequent spillover from dogs into other carnivwoauses short-lived chains of infection.

Synthesis and application§he balance of evidence suggests that the résefu@bies in the
Serengeti ecosystem is a complex multi-host comtypuvtiere dogs are the only population essential
for persistence. Other carnivores contribute taréservoir as non-maintenance populations. Control
programmes targeting dog populations should thezefeentually eradicate rabies from all other
species. However, spillover and transient chairiafettion in other species may prolong persistence
by increasing the effective size of the susceptiloleulation and act as a source of re-infectiordfug
populations, which is likely to increase the vaation coverage required to control rabies above tha
predicted for dog populations alone. This studyjoles a framewaork for identifying reservoirs of
multi-host pathogens that can be applied to angeadis system.

Key-words:Carnivore, disease, rabies, reservoir, Serenfatizania, transmission
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9.2 Papers in advanced stages of preparation

A collaborative publication on equid (zebra) viisslation (see section 5) was submitted and avagitsirnal
decision. This work has been going on in the ve#ey programme since 1998 and a previous paper was
published about exposure to EHV-9 in 2005 (Borckeérd 2005). This paper reports the first isolationto$ t
virus from wild equids, that was achieved by outatmrator in Germany in 2006.

Detection of Equid herpesvirus 9 DNA in the trigemial ganglia of a Burchell’s zebra from the Serenget
Ecosystem Kerstin Borcher®*, Dietmar Lieckfeld?, Armne Ludwic?), Hideto Fukust}), George Allef),

Robert Fyumagwd) and Richard Hoara The Journal of Veterinary Medical Science\januscript No.
7298N

Dinstitut far Virologie, FU Berlin, Konigin-Luise-8t49, 14195 Berlin, Germany,
2)Leibniz-Institute for Zoo and Wildlife Research BeyP.O. Box 601103, 10252 Berlin, Germany,

3) Department of Veterinary Microbiology, FacultyAdriculture, Gifu University, Yanagido, 1-1 Gifu 50
1193, Japan,

4) Department of Veterinary Science, Gluck Equinedaesh Center, University of Kentucky, Lexington,AJS

S)TAWIRI-Messerli Foundation Wildlife Veterinary Progmme, PO Box 707, Arusha, Tanzania
*correspondence to: Borchers, K., Institut fur \fagie, FU Berlin, Konigin-Luise-Str. 49, 14195 Batl
Germany, Tel.: +49 30/83853951; FAX: +49 30/8383556

e-mail: borchers@zedat.fu-berlin.de

Abstract.

EHV-9 is a neutropic alphaherpesvirus causing fatgloencephalitis in gazelles. The natural hoshisf
EHV-1 related virus is unknown, but zebras are sagal to be the source for infection of gazellesihys
transmission between these species sharing grae®ag. To prove this hypothesis, we analyzed 48fs@mm
Burchell’s zebra and Thomson’s gazelles for neaingl antibodies. Five out of 19 zebra sera cofldéh 2004
from the serengeti ecosystem and 2 out of 24 zrasampled in 2005 were positive for EHV-1, EH¥R@
two EHV-1 like herpesviruses isolated from zebmasontrast, none of the 21 gazelle sera colleict&04
had neutralizing antibodies against EHV-1, EHV-3Qt@ zebra isolates. Trigeminal ganglia of 17 Balich
zebras and from one gazelle, most of them kille@redators, were tested by EHV-9 gB and EHV-1 ICPO
specific nested PCR. One zebra ganglion was uneqally EHV-9 PCR postive as confirmed by an
independent laboratory, by sequencing of the P@dumt and comparison with sequences of EHV-1 and-EH
1 related strains from zebras. Taken togetherserological and sequencing data support that Blitslzebras
are exposed to EHV-9 and are latently infectedtypgal for alphaherpesiviruses, EHV-9 seems ttabent in
trigemenial ganglia of Burchell’s zebra which ma&yve as the permanent biological reservoir fonvihes.

Key Wordsequid alphaherpesvirus 9, Burchell’s zebra, tnigal ganglia, latency
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In 2007 we worked extensively with our laboratooylaborator in the USA who had processed one laistb
of samples from Serengeti that revealed the agardiicg baboon genital infection (see section 5¢ Th
comprehensive paper presents 30 years of datasewaral baboon research studies in both Kenya and
Tanzania by leading international primate reseas;tand highlights the importance of recent discegefrom
Tanzania - in Gombe, Manyara and Serengeti Ndtlaiks. The relevant samples, taken by our program
in 2004, changed the whole outcome of the investigaand enabled the infectious agent of babooieto
placed in a phylogenetic tree of theeponemayenus, which in turn supported new hypothesesien t
evolutionary development of this family of humamamimal pathogens.

Emergence of a sexually transmitted reponema palliduninfection in free-ranging baboons: new light on
the origin of human treponemal diseaseKristin N. Harpet’, Robert D. FyumagwaRichard Hoare
Philemon N. WambufaDorian Coppenhav&rRobert Sapolsky, Susan Alberts Jenny Tung Fabian H.
Leendert?, and George J. Armelagos

'Department of Population Biology, Ecology, and Exiain, Emory University, Atlanta, GA 30322, USA
>Tanzania Wildlife Research Institute (TAWIRI), Wifé Veterinary Program, P.O. Box 661, Arusha,
Tanzania

*Department of Veterinary Microbiology and Parasitpl, Sokoine University of Agriculture, Morogoro,
Tanzania

“Department of Microbiology &mmunology, University of Texas Medical Branch, @adton, TX 77555, USA
*Biological Sciences, Stanford University, StanfaBdy 94305, USA

®Institute of Primate Research, National Museumiseafya, Nairobi, Kenya

"Department of Biology, Duke University, Durham, 12Z708, USA

8Department of Emerging Infections, Robert Kochitnst Berlin, Germany

*Department of Anthropology, Emory University, AttanGA 30322 USA

*To whom correspondence should be addressed:

Emory University, 207 Anthropology Building, 1557dRey Dr.,Atlanta, GA 30322 USA

Phone: 314-550-5191, Fax: 404-727-2860, knharpe @eetu

Molecular detection of haemotropic mycoplasmas inxodid ticks collected on lions Ranthera leg from
Ngorongoro crater, Tanzania Robert D. Fyumagwi&”, Pascale Simml&rBarbara Willf, Marina L. Melf,
Armin Suttef, Richard Hoar?, Gottfried Dasef) Regina Hofmann-LehmafrHans Lut?

TanzaniaWildlife Research Institute (TAWIRI), P. Box 707, Arusha, Tanzania
*Messerli Foundation, Salwideli, 6174 Sérenberg, tSwiand

*Clinical Laboratory, Vetsuisse Faculty, UniversifyZurich, Switzerland
*Corresponding author: e-maifyumagwa@yahoo.contelephone: +255 28 2621565

This paper is the second from Robert Fyumagwasares on tick-borne disease in the NCA

Abstract

Haemotropic mycoplasmas (haemoplasmas) are pathdpean can cause hemolytic anemia in susceptible
mammalian species worldwide. The cause of haenwolysiot known whether direct damage of erythracpre
indirect damage through immune mediated mechanisthen the pathogens come into contact with
erythrocytes. A molecular study was conducted tierdgine the presence of feline haemoplasma spéties
different tick species collected from Ngorongorater, Tanzania. The TagMan real-time PCR was usdaei
analysis of DNA pools (n=507) derived from 11 tisgeciesMycoplasma haemofeliand CandidatusM.
haemominuturnwere detected ifRhipicephalus appendiculatsd R. sanguineusick species. On average
0.6% and 0.24% of the tick population in the Nggam crater was PCR-positive féf. haemofelisand
‘Candidatus M. haemominuturp respectively. Presence &fl. haemofelisin the crater with the known
pathological effects of severe acute and fatal hgis@anaemia in domestic cats will probably havel@sirable
effects to wild cats like liondP@nthera led. Therefore, a concerted effort towards a ticktadrregime has to
be considered.

Keywords: TagMan real-time PCR, haemoplasmas,,tidgerongoro Crater, lions



TAWIRI — Messerli Foundation Wildlife Veterinary &gramme Annual Report 2007 42

9.3 Proceedings of meetings, manuals, web docurteeand reports

The following reports were produced on the subpé¢tuman-elephant conflict (HEC — see section)1.The
first is an overview of new approaches to addrgskiEC in Africa and the second is how these ideighibe
implemented in practice, in this case using Tareasia ‘focus country’ for the model that otherrddes can
adopt.

Hoare R. E. (2007New developments in the research and managemetunfian-elephant conflict in
Africa. In: Proceedings of a symposium on Mitigating HunEephant Conflict: Case Studies from
Africa and Asia. Editors Matt Walpole & Matthew Lie (Eds) Fauna and Flora International,
Cambridge, UK. ISBN: 9781903703267. (Meeting mifdbi, Kenya 2006)

Hoare , R. E. (200 ertically integrated human-elephant conflict managent system in Tanzania :
background and next stepsIUCN African Elephant Specialist Group, P O B&8200 Nairobi 00200
Kenya. _http://www.iucn.org/themes/ssc/sgs/afesdfitds/heccstzvertint. pdf

Richard Hoare reviewed and approved correctiotisddollowing two documents, produced by a tearmfro
the IUCN AfESG for the mitigation of human-elephantflict in Africa (see section 1. ). Beemanuals
are used on a course in Zambia that trains Afriegrarchers and managers in the new approach of
community-based HEC mitigation techniques.

Parker G.E., Osborn, F.V., Hoare R.E. and Niskab&h, (Eds.) (2007 uman-Elephant Conflict
Mitigation: A Training Course for Community-Based pproaches in AfricaTrainer’s Manual.
Elephant Pepper Development Trust, Livingstone, @arand IJUCN/SSC AfESG, Nairobi, Kenya.
http://www.iucn.org/themes/ssc/sgs/afesg/hec/héanesshtml

Parker G.E., Osborn, F.V., Hoare R.E. and Niskab&h, (Eds.) (2007 uman-Elephant Conflict
Mitigation: A Training Course for Community-Based pproaches in AfricaParticipant’s Manual.
Elephant Pepper Development Trust, Livingstone, @arand IUCN/SSC AfESG, Nairobi, Kenya.
http://www.iucn.org/themes/ssc/sgs/afesg/hec/héanesshtml

One hundred hard copies of the previous year’s @nmport were produced and distributed in Tanzanic
abroad. There were many colour and black and vilhistrations and the document was very well reediv

Hoare R. E. & Fyumagwa R.D. 200RAWIRI Messerli Foundation Wildlife Veterinary Protamme Annual
report 2006.52pp
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9.4 lllustrated talks given at meetings and suhitted for proceedings

9.4.1 Wildlife Disease Association Annual Meeting of Afrta, Middle East Section 200Tin Queen
Elizabeth National Park, Uganda)

Robert Fyumagwa attended and delivered the follgwiresentation:
“Sero-prevalence of Brucella abortus in Buffalo anttildebeest in Serengeti Ecosystem, Tanzania.”
Robert D. Fyumagwa, Philemon N. WambufaLesakit S.B. Mellat) Samson Mkumbloand Richard Hoare

Tanzania Wildlife Research Institute (TAWIRI) Veteary Programme, P. O. Box 707, Arusha, Tanzania
“Sokoine University of Agriculture, Department of tégnary Microbiology, P. O. Box 3019, Morogoro,
Tanzania

*Sokoine University of Agriculture, Department of tégnary Medicine and Public Health, P. O. Box 3015
Morogoro, Tanzania

“Ngorongoro Conservation Area Authority (NCAA) P.Bbx 1 Ngorongoro, Tanzania.

*Corresponding author’s E-maittyumagwa@yahoo.conTelephone +255 (0)28 2621565

Abstract

A sero-survey was conducted in buffalo and wildesb@eNgorongoro Crater and Serengeti National Park
(SNP) to establish the level of exposur@tacella arbortus Rose Bengal Plate Agglutination test and
competitive ELISA were used serially in the analyali 205 serum samples. The results indicated?dfit and
17% of buffalo and wildebeest populations are eggdde the bacterium respectively. The differencthen
level of exposure of these herbivores to the bactein Ngorongoro Crater and SNP was insignificant
(P>0.05), suggesting that probably the infection st@imable in the ecosystem. Because wildlife hgls hi
interaction with livestock in Ngorongoro ConsereatiArea, it is likely that livestock is at risk exposure to
the infection. More studies are recommended to nstaied its epidemiology and isolate the bacteriam f
characterization. A close monitoring of the wildlipopulations in the two protected areas is impotta
establish the impact of the infection on the repmtive performance. Furthermore public awarenes$isgo
communities in the interface should be strengthéoedduce the risk of human exposur@tacellainfection.

9.4.2 Society for Conservation Biology (SCB) Annual Meetig 2007 in South Africa This was the first
time this leading conservation body has held a imgéh Africa and the very successful event prodide
a broad and very useful forum for conservatiorfists the continent.

Richard Hoare attended and participated in a syimpog&'Appropriate intervention levels for management of
large African Ecosystemgwith wildlife agencies of Tanzania (TAWIRI, TANAR Mweka College, FZS).
He wrote the abstract and co-authored a presentatititled* What are the consequences of animal-
orientated intervention?”

Abstract

Human interventions in African ecosystems oriemtatevards animals themselves are most usefullwified
as major or minor actions in the long term. Maijerventions affect the populations of key ecasystpecies
and tend to operate on long timescales; minorvetdions are targeted at relatively low numbermadividuals
but their effects are more immediate. Populategulation exercises are potentially major intetigers with
long-term consequences. Removal of ‘problem arhiglgenerally relatively minor. Reintroductioofsrare
or locally extinct species, whilst often a high-ileactivity, is mostly a relatively minor interméon at the
larger ecosystem scale - except with keystone epdie elephant or large predators. Veterinargrirgntions
can have major consequences if they involve aburdgnspecies or target pathogens causing epidemics
Research interventions like immobilization of indiwval animals are relatively minor. The most intpat pre-
requisite for animal intervention is the prevailiegel of understanding ecosystem processes. ifitlisdes the
dynamics of pathogens and disease. Examples ef ndtessary factors are sources of reintrodudehin
and the capability for collaborative monitoring andluation by biologists and managers. Opporefgsch
legal interventions should consider how the effeftiegal interventions, principally poaching,yeabeen
massively greater.



TAWIRI — Messerli Foundation Wildlife Veterinary &gramme Annual Report 2007 44

9.4.3 lllustrated talks given at the & TAWIRI scientific conference, Arusha 2007

“Detection Of Cyanobacterial Toxins in Tissues okkser Flamingo from Empakaai Crater, Lake Manyara,
and Lake Natron”.

Robert D. Fyumagwg(presenter), Donald G. MpandijjRobinson H. MdegefaSamson S. MkumBp
Athanas Nyakj Richard Hoareand Stephen Pflugmacher

Tanzania Wildlife Research Institute (TAWIRI) Veteary Programme P.O.Box 707, Arusha, Tanzania.
“Department of Veterinary Surgery and Theriogenolégculty of Veterinary Medicine, Sokoine Univeysitf
Agriculture (SUA), P. O. Box 3022 Morogoro, Tanzani

*Department of Veterinary Medicine and Public Heafculty of Veterinary Medicine, Sokoine Univeysitf
Agriculture, P. O. Box 3021, Morogoro, Tanzania.

“Ngorongoro Conservation Area Authority (NCAA) P.Bbx 1 Ngorongoro, Aursha, Tanzania.
®Leibniz-Institute of Freshwater Ecology and InléFigheries, AG Detoxication and Metabolism,
Muggelseedamm 301, 12587 Berlin, Germany.

Abstract

During the mass die-off of lesser flamingo in stad@s in Tanzania 2002 and 2004, clinico-pathoklgad
toxicological investigations were made in ordeeliacidate the likely cause of mortalities. Wated &issue
samples were collected from the lakes and from flaadngos respectively. While water samples were
analyzed for pesticide residues, tissues were a@alfor pesticide residues and cyanotoxins. Thafgignt
lesions observed in fresh carcasses included ettelmags, enlarged liver, hemorrhages in liver withltiple
necrotic foci, hemorrhages in kidneys and hemomhag intestines with erosion of inner lining (msan
Analysis of cyanotoxins revealed presence of nedmt(anatoxin-a) and hepatotoxins (microcystinsarii
RR). Concentrations of microcystins LR were sigmifitly higher (P = 0.0003) in liver than in othissties.
Based on clinicopathological findings and conceitrns of the detected cyanotoxins, it is concluthed
cyanobacterial toxins together with severe drosglell and secondary bacterial infection were thelyi cause
of the observed mortalities in flamingos.

Keywords: Cyanobacteria toxins, anatoxin-a, microcystins,(RR), lesser flamingo

“The Effective and Ethical Use of Radio-Telemetny Wildlife Research in Tanzania”
Richard Hoare (presenter) and Robert Fyumagwa
TAWIRI - Messerli Foundation Wildlife Veterinary &ramme

Abstract

A number of existing and new wildlife research puat$ are being granted permission to deploy trackin
devices on animals. The effective use of radiokiray involves considerable planning to choose feowide
range of equipment and to fund the expense of gep@at, regular relocation of study animals and nesthof
collars after a study. The use of this powerfutigtaid brings many unexpected frustrations antdlpros and
it should only be employed when the research comerit to time, expense and effort is justified iei (a)
producing data that cannot be collected in a simpéy or (b) collecting data that otherwise coutd be
obtained. Problems with radio-telemetry can babipclassified as (i) technical: e.g. allocatidn o
frequencies; failure of equipment (ii) practical.edifficulties with deployment; tracking ‘losthamals (jii)
ethical: e.g. suitability of the tracking devicemoval of device from the animal; unpopularity witkurism and
(iv) scientific e.g. efficiency of sampling. Globahvironmental effects on natural ecosystems megtemmore
demand for studies seeking to use radio-telemeiyifsso, biologists will in future probably incrgagly have
to justify and defend their limited use of this $énvasive technology. Their approach should beawee well-
refined study objectives, address current inefficies in the use of telemetry, and educate detratmut its
scientific credentials. The relevant wildlife autiies must also produce an enlightened policyrenuse of
radio-telemetry in animals.
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9.5 Other visual material for publicity

Sian Brown who assists the veterinary programneevoluntary role, produced a large amount of ifiaistd
material in 2007 that helped both ourselves anccollaborators and partner organisations to reaoct!
publicize activities and outputs. This material sthpin the form of digital compact discs (CDs)wsy-point
presentations and printed photographs, have alpszsime a regular ‘service’ of outputs from the natey
programme.

» Sokoine University course: one CD (per two studemitphotographs of the veterinary students field
practical; T shirt for each student; printed phoamips of the classes attending for each student

» Kilimanjaro Elephant Research Project: CD of plgoaphs of all elephant radio-collaring operations;
pictures and power point presentation on the wotke project for fund-raising purposes

» Tarangire Elephant Research Project: CD of phajuitg of elephant radio-collaring operation and
identity photographs of elephants in Ngorongoradesra

» Serengeti Trypanosomiasis Research Project: onef@botographs of veterinary immobilization and
warthog immobilization and sampling

« Zimbabwe Veterinary Association: updated CD of plgoaphs of annual training course on wild
animal immobilization

* Hwange Lion Research Project, Zimbabwe CD of phafoigs of lion immobilization in Tanzania.

* Researchers assisting with wire snare removalie6): CDs of photographs of individual cases

» Design of a draft leaflet to involve tourist operatin reporting snared animals in Serengeti Nation
Park (see section 8.4)

» Digital photography collections of disease inveddiigns and post-mortem examinations to assist
veterinary diagnostic work by collaborating scist#i

e 2008 pictorial calendars with the veterinary progmae logo to thank those helping our activites

» Business cards, compliment slips and special @atarding forms are also produced ‘in-house’ and not
commercially printed, to save costs and time

After concerns expressed at the TAWIRI confererm®iaithe serious misunderstandings existing among
personnel in the wildlife management authoritieamzania (TANAPA, WD and NCAA) all research puige
under TAWIRI were asked by the Director-Generghitoduce a very simply expressed one to two page
justification of their work. We did this and hafeind it an extremely useful and much-appreciatggut of
our programme, which we regularly hand out to wisit

We also made contact with all tourist camps inyong areas of the Serengeti ecosystem and gawaathp
managers a copy of our 2006 annual report, plugeeu in person what their staff should do if tisex
unusual mortality in wild animals or animals witlirevsnares.

Short talks on the work of the wildlife veteringsyogramme and how it fits into the conservatiordirape in
both Serengeti and Tanzania were given to threepgrof foreign students visiting SWRC
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Rhino arrival at Grumei| Reserves Lion - Actual Darting Pictures
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9 - REPORTING . PUBLICATION & PUBLICITY

A selection of some of the CD'S of photographs and illustrated 1alks, produced for other researchers and projects,

e N N A Y 2 Y e Y AV A



TAWIRI — Messerli Foundation Wildlife Veterinary &gramme Annual Report 2007 47

TAWIRI - Messerli Foundation Veterinary Programme Annual Report 2007 47

9 - REPORTING, PUBLICATION & PUBLICITY

Above and centre: TAWIR] Annual Scientific Conference in Arusha
Below: SUA vet students at introductory power point programme preséntation and lecture
In SWRC library, Serengeti.
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10 PROGRAMME ADMINISTRATION

MoU

In 2006 it was felt that after 14 years of colladmn, the time had come to update and renew theadvigndum
of Understanding (MoU) between TAWIRI and the Meb$eundation. A draft was produced and first
discussed at board meetings of the foundation. ienwere happy with their final version, it wabmitted
to the TAWIRI Director-General by the programme aiger. The process will be finalized in 2008. Most
foreign-based organizations that have MoU’s witkkegament agencies do so for a period of ten ydadime
and TAWIRI proposed this period as appropriate.

Energy supply
SWRC has no power system and research projectsheaehto provide their own independent energy suppl

Since the start of this programme in 1992, solavgydas been used for refrigeration and to operfite and
laboratory equipment. It has continually laggebibé in capacity as the programme expands andcisisas
placed an increasingly valuable frozen sample ctiie (now 10 years of material) in danger. Thiarspower
system at the Herta Messerli Laboratory is the rassential component of the building and it wa$ \giteat
relief that in 2007 we learned about a knowledgeabld professional technician opening a renewatdeyg
business in Arusha.

The technician was contracted to undertake a $skkssment of our specialist energy requirements|aoig
for an upgrade with the most suitable new technoldg the first phase during 2007, he reorganized
rewired the power system with additional solardxas, charge control regulators, safety equipraadtfuses,
and a small ‘back-up’ diesel generator. The valughese improvements was Ourselves and a lochldui
undertook the building of two small rooms adjointhg laboratory building, one to properly housedbkar
battery bank and the other for the diesel generatbe latter for use during times of the year whenshine is
diminished by cloud or haze. The value of all thesprovements was around US$8000.

Our energy demand is particularly high becausepefating three (12 volt) refrigeration units (twlonhich
run for about 14 hours a day), and numerous spe@ahines like incubators and heaters for tissowka
processing. A second phase of upgrading and ingpnent, involving increasing the solar panels togha
more batteries, is planned for early 2008.

Water supply

In the absence of groundwater around Seronera the&o water supply at SWRC except rainwater ctitia.
The laboratory is adequately supplied by a 65 @8®dainwater storage tank built at the starthef project in
1992, but domestic water supply shortages are @ncah problem in the dry season. In 2007 threeoddour
of our staff domestic housing units were fittedhwibof guttering and extra rainwater gathering sankll
equipment was transported from Arusha on our vegicl

Office equipment

Due to our normal training commitments and regtéguests for lectures, plus our planned expanded
educational work (see section 7), we purchaseditatidata projector for illustrating these teclahic
presentations. One replacement laptop computepuahased so that the laboratory sample recordd beu
better recorded and managed.

Dart gun

We purchased another dart gun (Pneudart), so dcht\eterinarian has one of each type for the many
specialized situations he may encounter (see se@jidmmobilizing animals involves special drugsining
4WD vehicles and maintaining a lot of equipmeritpéivhich are constantly increasing in cost, gluge
amounts of time, so trying to ensure success sktbperations is vital.
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TAWIRI aircraft

After flying the refurbished TAWIRI aircraft brigflin 2006, programme manager and pilot Richard Eloar
negotiated with the Director-General to have themree based at Serengeti and for the veterinargrarome
to take over the management of it from March 200is also meant that we took on financial respdhitsitior
its running costs. The maintenance contract wasddiately changed to a better company and the mgissi
elements of its legal paperwork were attended herd were many ‘teething’ problems to overcoménen t
management of the aircraft that had not been uselivé years, but about 100 hours were flown i pleriod
March-December 2007. The engine is new (2006) susdund, but the airframe is old and regularly iregu
expensive replacement parts.

From the outset the ability to travel to remotecpby air revolutionized travel for the programimesome
cases cutting vehicle travel times by 80-90% alwhéhg us to expand coverage of our veterinaryisessand
save on vehicle maintenance costs caused by appglbad roads. In addition to use on our programm
Richard Hoare has helped other wildlife researdjegts that required occasional flying, especitibyse
employing radio-collars on animals like the Sere¢haed Tarangire Lion Projects and the Kilimanj&lephant
Research Project. Responding to calls to remoaeesr(see section 6) became much more efficieninaad
number of cases a vehicle was able to pick up ¢terwarian at a nearby airstrip, so that immoailan and
snare removal could be completed quickly — i.¢hiwithe same day and before the animal disappéered
view. Other benefits of having an aircraft wergoalealised — for example reporting bush firetheprotected
areas to TANAPA or WD; aerial photography; spatiaveys of inaccessible human-wildlife conflict 2en
and assisting another aircraft that crashed inreote area.

Richard Hoare distributed a short proposal documeuesting supplementary funding for the airarathe
upcoming year (2008), to other potential sponstiremphasises that the aircraft which was dontied
TAWIRI seven years ago by a Japanese universitiegsor and president of the Japan Wildlife Congmma
Society, is at last fulfilling its intended purposiebeing available to help several different wileiconservation
activities in Tanzania.

Supplies from Arusha

We privately purchased a second-hand shipping ow@rtand had it refurbished, in order to safelydhol
supplies and equipment that have to be procuredjned, temporarily stored etc. in Arusha. FZS1kin
allowed us to place it at their conveniently siaghtented premises in the town. Together with aggenow
employed to do errands and all kinds of projectiatsirative business in town, this dual arrangenerst
vastly improved the efficiency of the massive Itigss of running a highly specialized operation ligs in a
very remote location — situated seven hours driemfits main supply town, that itself has to be tlyos
supplied from afar.

Permits and samples

A more effective procedure for obtaining permitgecially those for sample exports, was adopted by
streamlining some of the steps involved. Sampoebprocedure was changed by the freight ageah&ile
most formalities to be done at Kilimanjaro Intefaaél Airport, thus attempting to reduce the dejays
congestion and problems of distant Dar es Salaam.

SWRC improvements

Once Robert Fyumagwa had been appointed to thetaliship of SWRC and immediately began making
improvements to the research station, we were pedga help this process more readily than befOre.
programme first paid for some minor improvementthh®TAWIRI staff canteen. We will continue to eay#
ways to assist other developments. Along with offiejects, we contributed US$ 2000 to a fund, o@ghby
Prof. Sinclair of the Serengeti Biodiversity Pragrae and TAWIRI D-G Dr Mduma, to purchase a newelies
generator big enough to supply electricity for émtire research centre.
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Top & middle left: Plastic water tanks transported on the seven hour drive from Arusha, and installed on
stafl housing.
Top right: Solar water heater on roof at stafl housing
Middle right and below: Battery and gencrator rooms for power system upgrade at the laboratory built
with conerete blocks made on site.
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10 - PROGRAMME ADMINISTRATION - Tawiri aireraft

Use of the TAWIRI aircraft has resulted in huge savings in travel time and vehicle wear and tear, especially in
Maasai pastoral areas of Northern Tanzamia where there are very few roads.
Middle right: A young maasai herd girl, curious 1o see the plane up close, carrying one of her “charges™ - a new
borm goat kid.
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