Scientific report
project implementation period 2011-2013

Between 05 October 2011 and 15 December 2011 the project manager with his team of 2 members
implemented at the University of Agricultural Sciences and Veterinary Medicine Cluj-Napoca (USAMVCN)
the research project entitled "Geospatial approach for the study of ecology, distribution and vector role of
parasitic arthropods". In the first stage three objectives were considered: (1) Developing a web application
with multiple users, (2) Archiving historical data and translating them into georeferenced data and (3)
Obtaining new data of the geographical distribution of ectoparasites.
In the first objective the following activities were performed: the http://www.geo-parasite.org was
purchased for a period of 3 years. The primary database was created based on hosts (amphibians, reptiles,
birds and mammals) with a total of cca. 35,000 predefined species. For each species we created fields for
hierarchical superior taxa (genus, family, order, class). A similar database was created also for ticks (about
900 species), mosquitoes (about 3500 species) and biting lice (about 3000 species).

In the web-based application the administration components included the possibility of the interconversion of files of various types (database) and uploading new information. Login window on geoparasite.org page is shown in the figure below

After login, the administrator has the possibility to manage the accounts:

The module for importing new data was created:

To achieve the second objective (archiving historical data and translating them into georeferenced data)
over 4000 data on parasitic ticks of reptiles, mammals and birds as well as over 5000 data on parasitic lice
of birds have been indexed.

In the context of the third objective (obtaining new data on the geographical distribution of ectoparasites)
we performed multiple field trips for sampling ectoparasites. Moreover, parasites collected by hunters and
biologists were also included into the dataset. Two new species of parasites for the Romanian fauna
(Knemidocoptes intermedius and Knemidocoptes jamaicensis), both on birds, have been reported.

Between 16 December 2011and 5 December 2012, corresponding to the stage 2 of the project PCE
236/2011, the coordintaor with 3 team members implemented at the University of Agricultural Sciences
and Veterinary Medicine Cluj-Napoca (USAMVCN) the research project "A geospatial approach to the study
of ecology, distribution and vector role of parasitic arthropods." In the first stage we pursued three
objectives: (1) Completion of all web modules application with multiple users (available on www.geoparasite.org), (2) archiving historical data and translating them into georeferenced data and (3 ) to obtain
new data on the geographical distribution of ectoparasites.
(1) Completion of all web modules application with multiple users
In the first objective we performed the following activities:

(1a) Implementation of map module. By this module, the web program returns the georeferenced position
for each entry, using Google Maps plug-in, with the possibility of showing the satellite data and physical
map type. The example below shows the map functionality to search options set as follows: <Class
Arachnida / Order Ixodida / Family Ixodidae / Genus Amblyomma / Species albopictum> and regardless of
the host (the appropriate box is not checked). Display type is <physical map>:

The module allows wider search using various parameters, for example when using only family name, and does not
take into account the hierarchical lower taxa (genus and species) or the host. Display mode chosen for this example
is <Satellite>, displayed in this case only Romania:

For each search result, the user can view the raw data using real-time link from the left side of the map. Such a
display of raw list is shown in the example below:

(1b) Search system update. Searching can be done differently, using only parasitic taxa, host taxa, or
combined taxa, starting from the family and additional options by genus and species. (See the example
above).

(1c) database development platform.
The database can be edited, used, approved and exported to different levels depending on the user type
(normal user or administrator). Each option is available on all databases through a user-friendly menu:

(1d) Site maintenance and hosting. Both activities which are included in the expenses statement, aimed at first, the
implementation of a data back-up system which is automatically performed monthly.
(2) Archiving historical data and translating them into georeferenced data
According to the work plan we georeferenced and digitized 17,000 data entries in the literature or our own field
collections. Thus, all available data for Romania is complete, in terms of ticks and biting lice.

(3) Obtaining of new data on the geographical distribution of ectoparasites
(3a) The study of biodiversity and geographical distribution of parasitic arthropods of domestic and wild animals in
Romania
We conducted field trips in different regions of the country, as follows: Satu-Mare, Sovata, Bucharest, Oradea,
Brasov, Slobozia, Tulcea, Eremitu, Chilia (including setting up a permanent work station). Samples of ectoparasites
were collected from small mammals (rodents, shrews), wild birds and domestic mammals (dogs and horses).
Samples were analyzed in the laboratory using morphological examination and molecular biology. In total we
collected over 50 species of biting lice from birds and small mammals. In addition, we performed the taxonomic
identification of ectoparasites from our own collections, collected in the years before starting this project. We also
collected, from small mammals and foxes, about 1000 fleas, their identification began in Purdue University
laboratories, California in the US and are being finalized.

(3b) The study of biodiversity and geographical distribution of parasitic arthropods of domestic and wild animals in
Kenya
In January 2012, the project team consisting of 3 members conducted a campaign of collecting parasites from
domestic dogs, wild birds and wild mammals (rodents, primates, bats, antelope) in the arid regions of northern
Kenya. Given that the area is very difficult to reach, without infrastructure, this study was a world premiere. Thus,
following scientific expedition we collected at least three arthropod species new to science. One is already
described, and the manuscript was submitted for publication. Two species are in the process of description. We also
made the world's first GIS analysis on the distribution of two species of the Rhipicephalus genus, parasites in dogs, in
two mountains Kulal and Ngyru, both from the same region of Kenya.

Results dissemination

We have produced three manuscripts, of which two have been submitted for publication:
• Multidisciplinary analysis of Knemidocoptes jamaicensis parasitising the Common Chaffinch, Fringilla coelebs:
proofs for the multispecies complex? - Submitted for publication in Parasitology (IF = 2.961)

• The revision of genus Philopterus (Phthiraptera: Ischnocera: Philopteridae) parasitic on birds of genus Galerida
(Aves: Passeriformes) with the description of a new species from Galerida theklae in Kenya. Systematic Parasitology
(IF = 1.250)
• Differential altitudinal distribution of ticks in dogs of nomadic Tribes from Northern Kenya, Manuscript in
Preparation

In addition, spatial modeling data were presented at a workshop organized in France and two papers were
presented at the European Multicolloquium of Parasitology from Cluj-Napoca.

Between 16 December 2012 and 5 December 2013 corresponding to the third phase of the project PCE 236/2011,
the project coordinator with the team of 3 members implemented at the University of Agricultural Sciences and
Veterinary Medicine Cluj-Napoca (USAMVCN) the research project "A geospatial approach to the study of ecology,
distribution and vector role of parasitic arthropod." In this stage were aimed three objectives: (1) Upgrading the
system software interface of www.geo-parasite.org; (2) archiving historical data and putting them into
georeferenced data on www.geo-parasite.org project site; (3) Obtaining new data on the geographical distribution of
ectoparasites.

(1) Upgrading system software interface

Under the administration interface of the database more management tools were added, according to the snapshot
below. We added and Application log, to allow visualization of the database operations in real time. For efficiency
and speed of accessing the database, was added a new element of "cleansing" of duplicates (Delete duplicates). In
approving menu, we added the "Approve all", to speed up processing and management of received inputs through
online submission system.

In the search engine and also in the database structure, we introduced a new element (field) which defines whether
the location is exact or approximate. This is essential for the development of modeling engine from the next stage.

When displaying results, this field is implemented by different colors (red icon - exact location, icon blue approximate location):

(2) Archiving historical data and translating them into georeferenced data
According to the work plan, the database currently contains 29,000 entries: the spread of ticks in Romania,
the main species of ticks spread in Europe and Mediterranean basin and full details of Nosomma and
Nuttalliella gender. In the images below the distribution of Rhipicephalus genus in Europe and
Mediterranean basin and Haemaphysalis genus in Romania are exemplified.

(3) Obtaining of new data on the geographical distribution of ectoparasites

(3a) The study of biodiversity and geographical distribution of parasitic arthropods in domestic and wild animals in
Romania
During the reporting period, we conducted field trips in the south-east region of the country (Chilia Veche and
Babadag). Ectoparasite samples were collected from small mammals (rodents, shrews), wild birds and domestic
mammals (dogs and cats). Samples have been examined, and the data are being processed.
Through this project we revealed for the first time in Romania the nematodes of the genus Cercopithifilaria (PCR and
sequencing) from dogs belonging to Chilia Veche (Tulcea County). Results are to be published. However, in dogs, we
established that the dominant species of ticks is Rhipicephalus rossicus. The map is shown below:

Following the bibliographic study, the global distribution map of the species R. rossicus was created:

We have also assessed the genetic variability of protozoa transmission by ticks to horses in the Danube Delta (on
samples collected in previous steps). Of the 381 horses examined, 23.1% were positive for piroplasms. Two species
were identified: Babesia caballi and Theileria equi. T. equi infection was found in dogs also. Geographical distribution
of genotypes belonging to the two species of piroplasms is shown in the figure below:

Meanwhile we finished the identification of lice and fleas collected in earlier stages from mammals and
birds, with the results are waiting to be published.

(3b) The study of biodiversity and geographical distribution of parasitic arthropods in domestic and wild
animals in Ivory Coast
In April 2013, the project team consisting of three members, conducted a campaign of collecting parasites
from domestic dogs, wild birds and wild mammals (rodents, insectivores and bats) in tropical forests of
southern Ivory Coast. Given the difficult climatic conditions, this study was a world premiere. Thus,
following scientific expedition were collected at least 10 arthropod species new to science, all under
description.
We have identified all ectoparasites collected from dogs (fleas, lice and ticks), the results are to be
published.
Results dissemination
We drafted ten manuscripts, of which three have been accepted for publication, 5 are being sent for
publication to ISI journals and two are under evaluation:

Title

Status

Magazine

IF

Alaria alata Infection in European published Emerging Infectious Diseases
Mink

5.993

Taming the beast: rabies control in the published Geospatial Health
cradle of mankind

1.648

The role of rodents in the ecology of published Frontiers In Cellular
Ixodes
ricinus
and
associated
Infection Microbiology
pathogens in Central and Eastern
Europe

And -

Host specificity and genetic diversity accepted
of Theileria equi and Babesia caballi in
rural areas of south-eastern Romania

Veterinary Parasitology

2.381

First report of Cercopithifilaria spp. in accepted
dogs from Eastern Europe with a
review of its occurrences in European
canids

Parasites and Vectors

3.25

Rhipicephalus rossicus, a neglected accepted
tick in Europe: a review of its
distribution, hosts and medical
importance

Parasites and Vectors

3.25

Rhipicephalus rossicus and not R. accepted
sanguineus is the dominant tick
species of dogs from steppic regions

Emerging Infectious Diseases

5.993

of South Eastern Romania
Seasonal dynamics of Rhipicephalus accepted
rossicus, the dominant tick species in
dogs from steppic regions of South
Eastern Romania

Medical
and
Entomology

Veterinary 2.208

Spliced leader RNA gene-based PCR Sent
survey for the Trypanosoma brucei
complex infections in domestic
animals in northern Kenya

Veterinary Parasitology

2.381

Comparative
genomics
of Sent
resistance/susceptibility to Theileria
equi and Babesia caballi infection in
Equids. 1. Associations of immunityrelated genes with infection across
genetically distinct horse populations

Veterinary Parasitology

2.381

Scientific Events
During this stage, were presented at conferences, congresses and symposiums following papers:



Gianluca D’Amico
o Geospatial tools for assessing the differential altitudinal distribution of ticks in dogs of nomadic
tribes in northern Kenya (7th International Symposium on Geospatial Health, Napoli, Italy)
o Differential altitudinal and seasonal distribution of ticks in dogs of nomadic tribes from northern
Kenya (12th International Symposium “Prospects for the 3rd Millennium Agriculture”, ClujNapoca, Romania)



Mihalca Andrei
o Globetrotting for parasites: the last 7 years (12th International Symposium “Prospects for the
3rd Millennium Agriculture”, Cluj-Napoca, Romania)
o Vector-borne diseases of dogs: a one-health approach (XV Conference of the Ukrainian
Scientific Society of Parasitologists (USSP), Chernivtsi, Ukraine)
o A new online database for georeferenced management of parasitic arthropods (Kuching,
Malaysia)
o Vector-borne zoonoses of pets in Romania (Annual CALLISTO Meeting, Brussels, Belgium)
Director proiect,
Andrei D. Mihalca
______________

