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ABSTRACT. The existing body of knowledge regarding the Trombiculidae of Poland is summarized and supplemented
with the results of our recent studies. Although around 3000 nominal species are known worldwide, only18 have been
recorded in Poland. Due to the medical and veterinary importance of parasitic larvae, and the complex life cycle which
presents difficulties in finding habitats occupied by postlarval forms, most species have been described exclusively from
their larvae. This review provides updated information on the host spectrum and distribution of all the trombiculid
species hitherto recorded in Poland, supplemented with data on their general distribution and biology.
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Introduction

Terrestrial Parasitengona mites, together with
water mites (Hydrachnidia), are among the most
diverse and speciose monophyletic taxa within the
superorder Actinotrichida (=Acariformes). The
Trombiculidae, one of 18 families assigned to the
terrestrial Parasitengona, includes more than 3000
nominal species; they are distributed world-wide, but
they show their greatest diversity in the subtropical,
tropical and southern temperate zones [1].

Seven stages are distinguished in the life cycle of
Trombiculidae: egg — prelarva — larva — protonymph
— deutonymph — tritonymph — adult. The larva,
deutonymph and adult are active stages. The larvae,
which are heteromorphic in relation to the post-
larval stages, are ectoparasites of vertebrates (except
fishes); they mainly parasitise small mammals and
birds, but also reptiles [2,3], with a few invertebrate
parasites [4,5]. Active post-larval stages,
deutonymphs and adults, are predatory.

Trombiculids have medical and veterinary
significance. The main pathology evoked by these
mites in humans and animals is a form of dermatosis
known as trombiculosis, trombiculiasis or

trombiodiosis, resulting from the immunological
reaction of the host to the parasitic larva. The
trombiculids are also known to play a role in the
transmission of trench fever rickettsiae, spirochaets
of Borrelia burgdorferi s.1. and bacilli of Anaplasma
phagocytophilum [6-10].

No comprehensive studies on the Trombiculidae
have been conducted in Poland; the knowledge of
the native fauna is based on the results of wide-
ranging studies on vertebrate parasite fauna.
Eighteen nominal species have been recorded to
date, of which 12 are known exclusively as larvae,
and six as larvae and active post-larval stages
[11-13]. The aim of this paper is to summarise the
knowledge of the Trombiculidae of Poland, with
special reference to their distribution and host
spectrum. The review ascertaining the validity of
specific level taxa lies beyond the scope of the
present paper and will be discussed separately.

Materials and Methods

Trombiculid larvae were mounted on
microscope slides in Faure’s fluid, prior to
morphometric analysis in light microscopes Nikon
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Figures 1-6. Approximate distribution of Trombiculidae in Poland. 1. Ascoschoengastia latyshevi, Heterotrombidium

sanremense; 2. Cheladonta costulata; 3. Hirsutiella zachvatkini; 4. Leptotrombidium europaeum, Leptotrombidium

russicum; 5. Miyatrombicula muris; 6. Neotrombicula autumnalis.
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Eclipse E600 and Nikon Eclipse 80i. Mites were
identified on the basis of Kudryashova [14],
Stekolnikov [15] and the data provided in original
descriptions. In order to standardize the data on
distribution, all locality records, obtained from a
number of published sources, have been assigned to
mesoregions according to Kondracki [16], which
provides an outline of the known distribution of
trombiculids in Poland in map form. The
nomenclature of mammalian host species follows
Wilson and Reeder [17]. The following review
details the extent of the current knowledge of the
distribution, phenology and host spectrum of the
Trombiculidae in Poland. Our own data is indicated
with an [N].

Review of species

Ascoschoengastia latyshevi (Schluger, 1955)
Neoschoengastia latyshevi Schluger, 1955: 204.

Known from larvae and active postlarval forms
[13,18]. In Poland, the parasitizing larvae have been
recorded from yellow-necked field mouse
Apodemus flavicollis (Melchior, 1834), bank vole
Myodes glareolus (Schreber, 1780), great tit Parus
major Linnaeus, 1758 and Eurasian nuthatch Sitta
europaea Linnaeus, 1758. The larvae appear in
autumn. Individual records originate also from April
and May [19,20].

Distribution in Poland (Fig. 1): Pojezierze
Itawskie (Wenecja ad Morag), Pradolina Wroctaw-
ska/Rownina Wroctawska (Wroctaw), Kotlina War-
szawska/Réwnina Lowicko-Btoriska (Kampinoska
Primeval Forest) [19,20].

General distribution: Austria, Azerbaijan,
Belarus, Bulgaria, China, Czech Republic, France
(Corsica), Kazakhstan, Kyrgyzstan, Moldova,
Mongolia, Montenegro, Poland, Russia, Slovakia,
Tajikistan, Turkey, Ukraine, former Yugoslavia
[14,19-24].

Cheladonta costulata (Willmann, 1952)
Euschoengastia costulata Willmann, 1952: 412.

Known exclusively from larvae [25]. Recorded
from Apodemus flavicollis, long-tailed field mouse
Apodemus sylvaticus (Linnaeus, 1758), herb field
mouse Apodemus uralensis (Pallas, 1811), Eurasian
water vole Arvicola amphibius (Linnaeus, 1758),
field vole Microtus agrestis (Linnaeus, 1761),
common vole Microtus arvalis (Pallas, 1778),
common pine vole Microtus subterraneus (de Selys-

Longchamps, 1836), house mouse Mus musculus
Linnaeus, 1758, My. glareolus and common shrew
Sorex araneus (Linnaeus, 1758). Restricted to the
foothills and mountainous areas in the southern part
of the country. Collected from April to November
[26-30].

Distribution in Poland (Fig. 2): Wysoczyzna
Czerwieriska/Dolina Dolnego Bobru/Wat Zielono-
gorski (Pajeczno), Pradolina Wroctawska (Wroctaw
Se¢polno), Réwnina Wroctawska/Wzgoérza Niem-
czansko-Strzelinskie (Blotnica ad Niemcza), Row-
nina Olesnicka/Pradolina Wroctawska (Wroctaw
Popowice), Plaskowyz Glubczycki (Dzierzystaw,
Grédczany), Plaskowyz Gtubczycki/Goéry Opaw-
skie (Pokrzywna, Biskupia Kopa, Zabierzyce),
Wzgérza Niemczansko-Strzeliniskie (Wzgbrza
Niemczarskie), Brama Lubawska/Géry Stoto-
we/Pogorze Orlickie (Czermna), Gory Sowie (Prze-
fecz Jugowska), Goéry Sowie/Wzgbdrza Niemczani-
sko-Strzelinskie (Srebrna Géra), Géry Sowie/Obni-
zenie Nowej Rudy (Rzeczka, Sokolec), Masyw
Snieznika (,,Snieinik Klodzki” nature reserve), Ob-
nizenie Scinawki/Géry Stotowe (Radkéw), Géry
Stotowe (Kartéw), Goéry Stotowe/Pogérze Orlickie
(Lezyce), Pogorze Orlicke (Lewin), Géry Orlickie
(Zieleniec), Pogérze Wisnickie/Beskid Wyspowy
(Zegocina), Beskid Wyspowy (Jurkéw, Kasinka
Mata), Beskid Zywiecki (Babia Goéra), Gorce/Be-
skid Sadecki/Kotlina Orawsko-Nowotarska/Pieniny
(Kroscienko), Beskid Sadecki (Zubrzyk ad Muszy-
na), Beskid Sadecki/Pieniny (Szczawnica, Jaworki),
Pogorze Jasielskie/Beskid Niski (Bodaki, Chyrowa,
Folusz), Kotlina Orawsko-Nowotarska/Pieniny
(Haluszowa), Pieniny (Czorsztyn, Podskalnia), G6-
ry Sanocko-Turczanskie/Bieszczady Zachodnie
(Bébrka on Solina) [25-37].

General distribution: Armenia, Austria,
Azerbaijan, Belgium, Bulgaria, Czech Republic,
Germany, Greece, Hungary, Moldova, Poland,
Romania, Slovakia, Ukraine, former Yugoslavia
[14,21,31,38,39].

Heterotrombidium sanremense Oudemans, 1910
Heterotrombidium sanremense Oudemans, 1910:
30, nom. nov. pro Trombidium granulatum
Oudemans, 1902: 54.

Known exclusively from larvae [40], assigned to
a genus of uncertain systematic status [41]. The only
record from Poland applies to the larvae collected in
winter, off-host, under the tree bark [42].

Distribution in Poland (Fig. 1): Masyw Sniez-
nika [42].
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Figures 7-12. Approximate distribution of Trombiculidae in Poland, cont. 7. Neotrombicula inopinata; 8. Neotrom-
bicula japonica; 9. Neotrombicula nagayoi, Oudemansidium muscae; 10. Neotrombicula talmiensis; 11. Neotrombicula
earis, Neotrombicula vernalis, Schoutedenichia krampitzi; 12. Neotrombicula vulgaris, Leptotrombidium silvaticum.
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General distribution: Italy, Poland [40,42,43].

Hirsutiella zachvatkini (Schluger, 1948)
Trombicula zachvatkini Schluger, 1948: 160.
Trombicula multisetosa Willmann, 1944: 62.

Known from larvae and active postlarval forms
[44,45]. Widely distributed in Poland. Larvae were
recorded from striped field mouse Apodemus
agrarius (Pallas, 1771), Ap. flavicollis, Ap.
sylvaticus, Ap. uralensis, Ar. amphibius, European
snow vole Chionomys nivalis (Martins, 1842),
Microtus agrestis, Mi. arvalis, root vole Mi.
oeconomus (Pallas, 1776), Mi. subterraneus, tatra
vole Mi. tatricus Kratochvil, 1952, Mus musculus,
My. glareolus, bicolored shrew Crocidura leucodon
(Hermann, 1780), lesser white-toothed shrew Cr.
suaveolens (Pallas, 1811), Mediterranean water
shrew Neomys anomalus Cabrera, 1907, Eurasian
water shrew Ne. fodiens (Pennant, 1771), alpine
shrew Sorex alpinus Schinz, 1837, So. araneus and
Eurasian pygmy shrew So. minutus Linnaeus, 1766
[26,28,29,46-52]. The most common and most
widely-distributed representative of trombiculids
recorded from Poland. Associated with forests.
Collected throughout the year [N].

Distribution in Poland (Fig. 3): Wybrzeze Sta-
ropruskie/Réwnina Warmiriska (Braniewo), Réwni-
na Gorzowska (Lipy), Bory Tucholskie (Wdzydze
Kiszewskie), Bory Tucholskie/Wysoczyzna Swiec-
ka (Tlen), Pojezierze Dobrzynskie (Skepe), Kotli-
na Gorzowska (Smolarnia), Kotlina Torunska (Bo-
browniki ad Nieszawa), Pojezierze Lagowskie (Lu-
brza, Lubniewice), Pojezierze Poznanskie/Bruzda
Zbaszyniska (Trzciel), Pojezierze GnieZnieniskie
(O¢wieka, Wieniec ad Mogilno), Wysoczyzna Wie-
ruszowska (Siemianice ad Ke¢pno), Pradolina Wro-
ctawska/Réwnina Wroctawska (Wroctaw Popowi-
ce), Plaskowyz Glubczycki (Dzierzystaw, Grédcza-
ny), Plaskowyz Glubczycki/Géry Opawskie (Po-
krzywna, Biskupia Kopa), Kotlina Raciborska/Pta-
skowyz Gtubczycki (Studzienna), Wysoczyzna Cie-
chanowska/Kotlina Warszawska (Jachranka), Row-
nina Lukowska/Pradolina Wieprza (Radzyn Podla-
ski), Wzgdrza Niemczansko-Strzelinskie (Wzgdrza
Niemczanskie), Obnizenie Podsudeckie/Géry So-
wie (Ztoty Las), Pogérze Izerskie/Kotlina Jelenio-
gbrska (Rybnica), Kotlina Jeleniogérska/Karkono-
sze (Czarny Kociol Jagnigtkowski), Karkonosze
(Przesieka, at ,,Samotnia” mountain hut), Brama
Lubawska/Géry Stotowe/Pogérze Orlickie (Czerm-
na), Gory Sowie (Przetecz Jugowska, Walim), Gory
Sowie/Obnizenie Nowej Rudy (Jugéw, Rzeczka,

Sokolec), Géry Sowie/Obnizenie Otmuchowskie
(Mikotajow), Gory Sowie/Wzgdrza Niemczansko-
-Strzelifiskie (Srebrna Géra), Gory Ziote (Bielice),
Goéry Ztote/Masyw Snieznika (Maria Sniezna, Klet-
no), Masyw Snieznika (Dworska Géra, Miedzygo-
rze), Obnizeniec Nowej Rudy/Obnizenie Scinaw-
ki/Géry Bardzkie (Zagérze), Obnizenie Scinaw-
ki/Géry Stotowe (Radkéw), Obnizenie Scinaw-
ki/Gory Stotowe/Kotlina Ktodzka/Goéry Bystrzyc-
kie (Polanica Zdr6j), Gory Stotowe (Kartéw), Géry
Stotowe/Pogorze Orlickie (Lezyce), Pogérze Orlic-
kie (Lewin, Taszow), Gory Orlickie (Zieleniec),
Ptaskowyz Jedrzejowski (Rejowiec k/Nagtowic),
Przedgorze Itzeckie/Wyzyna Sandomierska (Cmie-
16w), Gory Swietokrzyskie (Eysica), Ptaskowyz Su-
chedniowski (Suchedniéw), Praskowyz Tarno-
grodzki (Nowa Grobla), Beskid Wyspowy (L.ososi-
na Goérna), Beskid Zywiecki (Babia Géra, Mordar-
ka, Pilsko, Sobléwka, Wielka Racza), Gorce/Beskid
Sadecki/Kotlina  Orawsko-Nowotarska/Pieniny
(Kroscienko), Gorce/Beskid Sadecki (Ochotnica),
Beskid Sadecki (Jaworzynka Valley, Pasmo Radzie-
jowej Zubrzyk ad Muszyna), Beskid Sadecki/Pieni-
ny (Czarna Woda, Homole, Jaworki, Szczawnica,
Wawéz Szopczariski, Grabczychy, Obtaznia Gora,
Pieniriski Potok, Polana Podtazce), Pogérze Ro-
znowskie/Beskid Niski (Stowikowa), Pogérze Ja-
sielskie/Beskid Niski (Bodaki), Pogérze Bukow-
skie/Beskid Niski (Posada Gérna), Pogérze Bukow-
skie/Gory Sanocko-Turczanskie/Bieszczady Za-
chodnie (Hoczew), Beskid Niski (Wistok, Gtady-
sz6w), Kotlina Orawsko-Nowotarska/Pieniny (Ha-
tuszowa), Pieniny (Czorsztyn, Podskalnia, Trzy Ko-
rony), Pieniny/Pogérze Spisko-Gubatowskie (Sro-
mowce Wyzne, Zielone Skaitki), Pogérze Spisko-
-Gubatowskie (Poprad Valley), Tatry Zachodnie/Ta-
try Wschodnie (Czarny Staw Ggsienicowy, Grzes,
Kotlina Pieklo — below Przetgecz Kondracka), R6w-
nina Augustowska (Suwatki), Réwnina Augustow-
ska/Kotlina Biebrzanska (Augustow), Kraina Wiel-
kich Jezior Mazurskich (Gizycko), Kotlina Bie-
brzanska/Wzgérza Sokoélskie (Kamienna Nowa),
Réwnina Bielska (Bialowieza), Pagéry Chelm-
skie/Obnizenie Dubieniskie (Karolindwka ad
Chelm), Obnizenie Dubieniskie (Dubienka), Kotli-
na Hrubieszowska (Hrubieszow) [26,27,29-31,
33-37,46-60] Rownina Pyrzycko-Stargardzka
(Matkocin) [N], Kotlina Milicka (Ruda Milicka)
[N], Wzgdérza Twardogorskie/Wzgdrza Ostrzeszow-
skie (Sycéw) [N], Gory Orlickie/Géry Bystrzyckie
(Niemojéw) [N], Row Podtatrzanski/Tatry Zachod-
nie (Zakopane) [N].
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General distribution: Albania, Austria,
Azerbaijan, Belarus, Bulgaria, Czech Republic,
France, Georgia, Germany, Hungary, Kazakhstan,
Kyrgyzstan, Latvia, Macedonia, Moldova, Poland,
Romania, Russia, Slovakia, Slovenia, Spain,
Sweden, Switzerland, Ukraine, former Yugoslavia
[14,21,60-63].

Leptotrombidium europaeum (Daniel and Brelich,
1959)

Trombicula (Leptotrombidium) intermedia europaea
Daniel and Brelich, 1959: 363.

Known exclusively from larvae [64], collected
from Ap. agrarius, Ap. flavicollis, Ap. sylvaticus,
Ap. uralensis, Mi. agrestis, Mi. arvalis, Mi.
subterraneus, hazel dormouse Muscardinus
avellanarius (Linnaeus, 1758), My. glareolus, C.
suaveolens, N. anomalus, N. fodiens, So. araneus
and So. minutus in May and between August and
October [26,47,49,65].

Distribution in Poland (Fig. 4): Wyzyna Czg¢-
stochowska (Miréw ad Myszkéw, Suliszowice ad
Zarki), Pogérze Wielickie (Wierzbanéw), Pogorze
Wisnickie/Beskid Wyspowy (Kamionka, Zegocina),
Beskid Makowski (Kuréw), Beskid Makowski/Be-
skid Wyspowy (Pcim), Beskid Wyspowy (Chy-
szOowki, Jurkéw, Kasinka Mata), Beskid Wyspo-
wy/Gorce (Szczawa), Gorce/Beskid Sadecki (Kosa-
rzyska), Kotlina Sadecka/Beskid Niski/Beskid Sga-
decki (Nawojowa), Beskid Sadecki (Brzyna, Obi-
dza, Zubrzyk ad Muszyna), Beskid Sadecki/Pieniny
(Czarna Woda), Pieniny (Czorsztyn, Podskalnia,
Trzy Korony, Obtaznia Goéra, Pieniniski Potok, Ha-
tuszowa, Szlachtowa, Jaworki, Wysokie Skatki),
Tatry Wschodnie (Czarny Staw Gasienicowy)
[26,47,65].

General distribution: Albania, Austria,
Azerbaijan, Belarus, Bulgaria, Czech Republic,
Estonia, France, Latvia, Lithuania, Macedonia,
Moldova, Montenegro, Poland, Romania, Russia,
Serbia (Kosovo), Slovakia, Slovenia, Spain, Turkey,
Ukraine, ‘Asia Minor’ [14,15,21, 23,32,38,47,66].

Leptotrombidium russicum (Oudemans, 1902)
Trombidium russicum Oudemans, 1902: 43.

Known from larvae and active postlarval forms
[40,67], during the parasitic phase associated with
bats. Larvae were collected from December to
March and - rarely - in May and August. The host
records include western barbastelle Barbastella
barbastellus (Schreber, 1774), northern bat
Eptesicus nilssoni (Keyserling and Blasius, 1839),

common serotine Eptesicus serotinus (Schreber,
1774), Bechstein’s myotis Myotis bechsteini (Kuhl,
1817), Daubenton’s myotis Myotis daubentoni
(Kuhl, 1817), whiskered myotis Myotis mystacinus
(Kuhl, 1817), Natterer’s myotis Myotis nattereri
(Kuhl, 1817), brown long-eared bat Plecotus auritus
(Linnaeus, 1758), gray long-eared bat Plecotus
austriacus (Fisher, 1829) [12,25,68,69], Brandt’s
myotis Myotis brandtii (Eversmann, 1845) [N],
pond myotis Myotis dascyneme (Boie, 1825) [N],
lesser horseshoe bat Rhinolophus hipposideros
(Bechstein, 1800) [N] and exceptionally — Ap. flavi-
collis [25].

Distribution in Poland (Fig. 4): Kotlina Ptoc-
ka/Pojezierze Kujawskie (Kowal, Kukawy), Rowni-
na Chojnowska (Chelmiec), Obnizenie Nowosol-
skie/Wzgdrza Dalkowskie (Nowogréd Bobrzariski),
Kotlina Zmigrodzka (Zmigréd), Réwnina Olesnicka
(Kowalewice ad Namystéw), Wzgérza Niemczan-
sko-Strzelinskie (Stolec), Obnizenie Podsudec-
kie/Pog6rze Walbrzyskie (Ksigz), Obnizenie Otmu-
chowskie (Kamieniec Zabkowicki), Pogérze Izer-
skie (Lesna, Pl6czki Dolne), Gory Kaczawskie
(Wojcieszéw Gorny), Brama Lubawska/Gory Ka-
mienne (Szczepanéw), Gory Sowie (Walim), Gory
Sowie/Wzgorza Niemczarisko-Strzelifiskie (Srebrna
Gora), Gory Ztote (Ztoty Stok), Nizina Nadwislani-
ska/Obnizenie Cholerzyriskie/Pomost Krakowski
(Krakéw), Rownina Bielska (Teremiski), Wysoczy-
zna Drohiczyriska (Czartajew ad Siematycze), ‘Po-
merania’ [12,25,68,70,71] Wysoczyzna Kaliska
(Cieszkow ad. Milicz) [N], Wyzyna Wieluiiska (the
“Szachownica” cave) [N], Wyzyna Olkuska (Jerz-
manowice ad Krakow) [N].

General distribution: Austria, Azerbaijan,
Belgium, Bulgaria, Czech Republic, France,
Germany, Hungary, Ireland, Kazakhstan,
Kyrgyzstan, Moldova, Poland, Romania, Russia,
Slovakia, Switzerland, Tajikistan, The Netherlands,
Ukraine, former Yugoslavia [14,21,70,71].

Leptotrombidium silvaticum Hushcha and
Schluger, 1967
Leptotrombidium silvaticum Hushcha and Schluger,

1967: 71.

Known exclusively from larvae [72], collected in
June from Mi. subterraneus, My. glareolus, C. sua-
veolens and N. fodiens [19,48,49].

Distribution in Poland (Fig. 12): Beskid Wy-
spowy/Gorce (Szczawa), Beskid Sadecki (Brzyna,
Muszyna), Pogérze Jasielskie/Beskid Niski (Boda-
ki), Beskid Niski (Wistok Wielki) [19,48].
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General distribution: Afghanistan, Azerbaijan,
Belarus, Estonia, Georgia, Iran, Latvia, Lithuania,
Moldova, Pakistan, Poland, Russia, Romania,
Slovakia, Spain, Ukraine [14,15,19,38,62,73,74].

Miyatrombicula muris (Oudemans, 1910)
Microthrombidium muris Oudemans, 1910: 85.

Known exclusively from larvae [75]. Collected
in May and August from Ap. agrarius, Ap.
flavicollis, Ap. sylvaticus, Mi. tatricus, My.
glareolus, So. araneus, So. minutus, and also from
P. major [20,34,54].

Distribution in Poland (Fig. 5): Pojezierze
Itawskie (Wenecja ad Morag), Pojezierze Krajen-
skie (Kujan ad Pita), Réwnina Wroctawska (Wro-
ctaw), Réwnina Wroctawska/Wzgoérza Niemczan-
sko-Strzeliniskie (Btotnica ad Niemcza), Wzgdrza
Niemczansko-Strzelinskie (Niemcza, Wzgoérza
Niemczanskie), Beskid Zywiecki (Babia Gora)
[19,20,28,34,35,54], Réwnina Pyrzycko-Stargardz-
ka (Matkocin) [N], Wzgoérza Twardogorskie/Wzg6-
rza Ostrzeszowskie (Sycow) [N], Réwnina Bielska
(Bialowieza) [N].

General distribution: Bulgaria, Czech
Republic, France (Corsica), Germany, Moldova,
Poland, Romania, Russia, Slovakia, Ukraine,
former Yugoslavia [14,19].

Neotrombicula autumnalis (Shaw, 1790)
Acarus autumnalis Shaw, 1790: pl. 42.

Known from larvae and active postlarval forms
[76,77]. The specific epithet is derived from the
mass appearance of larvae, observed in autumn and
reported to cause the dermatitis known also as ha-
rvest rash (erythema autumnale), in animals and hu-
mans. Due to being euryoecious, the species is re-
garded as having the high dispersal capability [78].
The host records include Ap. agrarius, Ap. flavicol-
lis, Ap. sylvaticus, Ap. uralensis, Ar. amphibius, Mi.
agrestis, Mi. arvalis, Mi. oeconomus, Mi. subterra-
neus, Mus musculus, My. glareolus, brown rat Rat-
tus norvegicus (Berkenhout, 1769), C. suaveolens,
N. anomalus, N. fodiens, So. alpinus, So. araneus,
So. minutus, BEuropean mole Talpa europaea Linna-
eus 1758 and Si. europaea. Parasitising larvae have
been collected between July and November
[20,26-30,34,35, 48-50,58,79].

Distribution in Poland (Fig. 6): Pojezierze Ka-
szubskie (Kartuzy), Pojezierze Itawskie (Wenecja
ad Morag), Pojezierze Dobrzynskie (Skepe), Kotli-
na Gorzowska (Smolarnia), Pojezierze GnieZnien-
skie (Krzyzanna), Wzniesienia Zarskie (Brzosto-

wa), Pradolina Wroctawska/Réwnina Wroctawska
(Wroctaw Popowice), Réwnina Wroctawska (Ma-
gnice), Rownina Wroctawska/Wzgoérza Niemczan-
sko-Strzelinskie (Btotnica ad Niemcza), Plaskowyz
Glubezycki (Dzierzystaw, Grdodczany), Plaskowyz
Glubczycki/Géry Opawskie (Biskupia Kopa, Po-
krzywna, Radynia, Zabierzyce), Kotlina Raciborska
(Mochoéw, Moszna), Réwnina Eukowska/Pradoli-
na Wieprza (Radzyn Podlaski), Wzgérza Niemczaii-
sko-Strzeliniskie (Niemcza, Wzgérza Niemczariskie,
Stolec), Kotlina Jeleniogdrska/Karkonosze (Kar-
pacz, Jagnigtkéw), Karkonosze (Przesieka), Goéry
Sowie (Sierpnica, Walim, Przelecz Jugowska), G6-
ry Sowie/Obnizenie Nowej Rudy (Rzeczka), Gory
Sowie/Wzgdrza Niemczansko-Strzeliriskie (Srebr-
na Goéra), Géry Ziote (Bielice), Obnizenie Nowej
Rudy/Obnizenie Scinawki/Géry Bardzkie (Przetecz
Czerwiericzyce, Zagorze), Gory Stotowe (Radkéw),
Pogorze Orlickie (Wzgérza Lewiniskie, Lewin), Ob-
nizenie Gornej Warty (Zloty Potok ad Czestocho-
wa), Plaskowyz Jedrzejowski (Rejowiec ad Nagto-
wice), Przedgoérze Iizeckie/Wyzyna Sandomierska
(Cmieléw and vicinities), Géry Swietokrzyskie
(Wola Murowana ad Kielce), Malopolski Przetom
Wisty/Réwnina Betzycka/Kotlina Chodelska (Da-
browka ad Kazimierz Dolny, Janowiec ad Kazi-
mierz Dolny), Kotlina Chodelska (Boiska ad Opole
Lubelskie), Ptaskowyz Suchedniowski (Suched-
niéw), Nizina Nadwislariska/Obnizenie Cholerzyn-
skie/Pomost Krakowski (Krakow), Réwnina Tarno-
brzeska (Baranéw Sandomierski), Ptaskowyz Tar-
nogrodzki (Nowa Grobla), Beskid Wyspowy/Gorce
(Szczawa), Beskid Zywiecki (Babia Gora), Gorce,
Kotlina Nowosadecka, Beskid Sadecki (Zubrzyca
ad Jabtonka), Beskid Sadecki/Pieniny (Bialka,
Czorsztyn, Haluszowa, Homole, Jaworki, Kroscien-
ko, Pieniniski Potok, Podskalnia, Sromowce Wyzne,
Szlachtowa, Szczawnica, Trzy Korony, Wawdéz
Szopczarski, Zielone Skatki), Pogérze Dynowskie
(Pigtkowa), Pogérze Przemyskie (Rokszyce), Pogé-
rze Przemyskie/Gory Sanocko-Turczanskie (Nowo-
siotki Dydynskie, Tarnawka, Huwniki, Posada Ry-
botycka, Tyrawa Woloska) Pogérze Jasielskie/Be-
skid Niski (Bodaki, Chyrowa, Folusz, Haiiczowa,
Klimkéwka, Nowy Zmigr(’)d, Polany, Wistok), Po-
gbrze Spisko-Gubalowskie (Ciche, Dobrzyn, Doli-
na Popradu), Bieszczady Zachodnie (B6brka on So-
lina, Hoczew, Przetgecz Wetlifiska, Rajskie, Stupo-
siany, Wola Michowa), Réwnina Augustowska/Ko-
tlina Biebrzanska (Augustow), Pojezierze Eickie
(Gortéwko ad Etk), Wysoczyzna Drohiczyn-
ska/Podlaski Przetom Bugu (Skrzeszew ad Drohi-
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czyn, Sutno ad Siemiatycze), Zaklgstos¢ Sosnowic-
ka (Biatka ad Parczew), Obnizenie Dubienskie (Du-
bienka, Karolinowka ad Chetlm), Kotlina Hrubie-
szowska (Brodzica ad Hrubieszéw, Hrubieszow)
[20,26-31,34-37,48,52-54,56-58,79], Beskid Zy-
wiecki (Pilsko) [N].

General distribution: Albania, Austria,
Azerbaijan, Belarus, Bulgaria, Czech Republic,
Denmark, Estonia, Finland, France, Georgia,
Germany, Hungary, Italy, Kazakhstan, Kyrgyzstan,
Latvia, Lithuania, Moldova, Poland, Romania,
Slovakia, Spain, Tajikistan, The Netherlands,
Turkey, Turkmenistan, Ukraine, United Kingdom,
United States, former Yugoslavia, Central Asia up
to Korea and Japan, Mediterranean Region
[14,20,23,53,78,80-82].

Neotrombicula earis Kepka, 1964
Neotrombicula autumnalis earis Kepka, 1964: 166.

Known only from larvae [83], collected from Ap.
sylvaticus, Mi. arvalis, My. glareolus and N. fodiens
in August and October [26,49].

Distribution in Poland (Fig. 11): Beskid Sg-
decki/Pieniny (Zielone Skatki, Kroscienko) [26].

General distribution: Austria, Bulgaria,
Poland, Ukraine, United Kingdom [26,84,85].

Neotrombicula inopinata (Oudemans, 1909)
Thrombidium inopinatum Oudemans, 1909: 43.

Known from larvae and active postlarval forms
[12,86]. According to the most recent data [10] the
species should be regarded as the probable causati-
ve agent of trombiculosis in Europe. The larvae, col-
lected between June and October, parasitize Ap.
agrarius, Ap. flavicollis, Ap. sylvaticus, Ch. nivalis,
fat dormouse Glis glis (Linnaeus, 1766), Mi. agre-
stis, Mi. arvalis, Mi. oeconomus, Mi. subterraneus,
Mi. tatricus, My. glareolus, R. norvegicus, C. suave-
olens, N. anomalus, N. fodiens, So. alpinus, So. ara-
neus, So. minutus and T. europaea [28,29,31,
34,47-49,52,56,57,79].

Distribution in Poland (Fig. 7): Pojezierze
Lagowskie (Bledzew, Lubniewice, Osno Lubuskie,
Zabice ad Osno), Wzgérza Niemczansko-Strzelini-
skie (Wzgérza Niemczanskie), Obnizenie Podsu-
deckie/Géry Sowie (Ztoty Las), Kotlina Jeleniogdr-
ska/Karkonosze (Czarny Kociot Jagnigtkowski,
Karpacz, Jagniatkéw), Karkonosze (Przesieka), Go-
ry Sowie (Walim, Przelecz Jugowska), Goéry So-
wie/Wzgoérza Niemczarnisko-Strzelifiskie (Srebrna
Gora), Gory Sowie/Obnizenie Nowej Rudy (Jugéw,
Rzeczka), Géry Ziote (Bielice), Masyw Snieznika

(Kletno), Ptaskowyz Gtlubczycki/Goéry Opawskie
(Pokrzywna, Biskupia Kopa, Zabierzyce), Obnize-
nie Nowej Rudy/Obnizenie Scinawki/Géry Bardz-
kie (Zagérze), Obnizenie Scinawki/Géry Stotowe
(Studzienno, Czermna, Radkéw), Pogérze Orlickie
(Wzgérza Lewiniskie, Lewin), Beskid Wyspowy and
Beskid Zywiecki (Babia Géra, Koszarki, Mordarka,
Soblowka, Osusz, Wielka Racza), Gorce, Beskid
Sadecki (Muszyna, Zubrzyca ad Jabtonka), Beskid
Sadecki/Pieniny (Zielone Skatki, Czorsztyn, Obtaz-
nia Géra, Waw6z Szopczanski, Trzy Korony, Pie-
ninski Potok, Kroscienko, Szlachtowa, Homole),
Pogérze Przemyskie/Goéry Sanocko-Turczarskie
(Nowosidtki Dydyriskie, Tarnawka), Beskid Niski
(Hariczowa, Bodaki, Chyrowa, Posada Gérna, No-
wy Zmigréd), Pogérze Spisko-Gubatowskie (Doli-
na Popradu), Tatry Wschodnie (Polana Zadnia),
Bieszczady Zachodnie (B6brka on Solina, Hoczew,
Lutowiska, Rajskie, Przelecz Wetliriska), ‘glqsk’,
Kotlina Raciborska (Moszna) [12,25,26,28,29,33,
34,36,37,47,48,52,56,57,79], Kotlina Jeleniogér-
ska/Karkonosze (Szklarska Porgba-Piechowice)
[N], Géry Orlickie/Goéry Bystrzyckie (Niemojow)
[N], Réw Podtatrzanski/Tatry Zachodnie (Zakopa-
ne) [N], Tatry Wschodnie (Polana Zazadnia, Zielo-
ny Staw) [N], Rownina Bielska (Biatlowieza) [N].
General distribution: Austria, Bulgaria, Czech
Republic, France, Germany, Hungary, Poland,
Romania, Russia, Slovakia, Ukraine, United
Kingdom, former Yugoslavia [14,25,38,61,87,88].

Neotrombicula japonica (Tanaka, Kaiwa,
Teramura and Kagaya, 1930)
Trombicula autumnalis japonica Tanaka, Kaiwa,

Teramura and Kagaya, 1930: 353.

Known exclusively from larvae [89], associated
with N. fodiens, So. araneus, T. europaea, Ap.
agrarius, Ap. flavicollis, Mi. agrestis, Ap. uralensis,
Mi. arvalis, Mi. oeconomus, Mus musculus, My.
glareolus, least weasel Mustela nivalis Linnaeus,
1766. Larvae collected from hosts between August
and November, with the second peak of abundance
falling on spring [26,27,34,49,52,57,65,90].

Distribution in Poland (Fig. 8): Réwnina Biato-
gardzka/Pojezierze Drawskie (Zegrze Pomorskie),
Pojezierze Drawskie (Nowe Drawsko), Pojezierze
Drawskie/Réwnina Walecka/Pojezierze Wateckie
(Siecino ad Ztocieniec), Bory Tucholskie (Wagliko-
wice, Wdzydze Kiszewskie), Bory Tucholskie/Wy-
soczyzna Swiecka (Tlen), Kotlina Torurnska (Bo-
browniki ad Nieszawa, Gleboczek), Pojezierze La-
gowskie (Lubniewice, Zabice ad O$no), Pojezierze
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GnieZnieniskie (Oc¢wieka), Wzgoérza Trzebnic-
kie/Rownina Olesnicka (Rzedziszowice), Réwnina
Wroctawska (Domastaw), Réwnina Wroctaw-
ska/Wzgérza Niemczansko-Strzelifiskie (Blotnica
ad Niemcza), Géry Sowie/Obnizenie Otmuchow-
skie (Mikotajéw), Wyzyna Czgstochowska (Mir6w
ad Myszkoéw), Beskid Wyspowy (Legi), Beskid Wy-
spowy/Gorce (Szczawa), Gorce/Beskid Sadec-
ki/Kotlina Orawsko-Nowotarska/Pieniny (Czarna
Woda, Kroscienko, Podskalnia, Szaflary), Kotlina
Sadecka (Biegonice), Beskid Sadecki (Pasmo Ra-
dziejowej), Kotlina Hrubieszowska (Brodzica ad
Hrubieszéw) [26,27,32-35,52,54, 57,58].

General distribution: Albania, Austria,
Azerbaijan, Belarus, Bulgaria, China, Czech
Republic, France, Japan, Moldova, North Korea,
Mongolia, Poland, Romania, Russia, Slovakia,
South Korea, Spain, Switzerland, Ukraine, former
Yugoslavia [14,21,32,65,91-94].

Neotrombicula nagayoi (Sasa, Hayashi, Sato,
Miura and Asahina, 1950)

Trombicula nagayoi Sasa, Hayashi, Sato, Miura and
Asahina, 1950: 14.

Known exclusively from larvae [95], associated
with Ch. nivalis, Mi. agrestis, Mi. tatricus, My.
glareolus, So. araneus and Mu. nivalis [47,65,90].
Collected in September.

Distribution in Poland (Fig. 9): Beskid
Zywiecki (Babia Goéra), Tatry Zachodnie/Tatry
Wschodnie (Czarny Staw Ggasienicowy, Grzes,
Piekto — below the Przetecz Kondracka) [65,90].

General distribution: Armenia, Georgia, Japan,
Poland, Russia (Far East), Slovakia, South Korea
[14,90,93]. According to Kudryashova [14] diffe-
rent morphological forms were collected in Azerba-
ijjan, Kyrgyzstan, Tajikistan, Russia (Sayan, Kiro-
vskaya obl.) and Ukraine, also — the identity of spe-
cimens collected in Kazakhstan should be verified.

Neotrombicula talmiensis (Schluger, 1955)
Trombicula talmiensis Schluger, 1955: 212.

Known from larvae and active postlarval forms
[18,44]. Larvae have been recorded from N.
anomalus, N. fodiens, So. araneus, So. minutus, T.
europaea, Ap. agrarius, Ap. flavicollis, Ap.
sylvaticus, Mi. arvalis, Mi. oeconomus, Mi.
subterraneus, My. glareolus [26,27,35,49,52,96].

Distribution in Poland (Fig. 10): Bory Tuchol-
skie/Wysoczyzna Swiecka (Tleii), Pojezierze Brod-
nickie (Lakorek ad Brodnica), Kotlina Gorzowska
(Smolarnia ad Dobiegniew), Pojezierze Lagowskie

(Bledzew, Chycin ad Bledzew), Bruzda Zbaszyniska
(Bobowicko ad Miedzyrzecz), Pojezierze Poznain-
skie/Bruzda Zbgszyniska (Trzciel), Pradolina Wro-
clawska/Réwnina Wroctawska (Popowice), Ptasko-
wyz Glubczycki (Dzierzystaw), Réwnina Eukow-
ska/Pradolina Wieprza (Drewnik ad Kock), Dolina
Srodkowej Wisty/Réwnina Kozienicka (Ryczywot
ad Kozienice), Przedgorze I1zeckie (Ruda Koscielna
ad Cmieléw, vicinities of Cmieléw), Pogérze Wi-
snickie/Beskid Wyspowy (Zegocina), Beskid Wy-
spowy/Beskid Makowski (Pcim ad Krakow), Be-
skid Wyspowy (Berdychéw, Kasinka Mata, Mtyn-
ne, Muchoéwka), Beskid Wyspowy/Gorce/Beskid
Sadecki (Legi ad Eack), Beskid Wyspowy/Gorce
(Szczawa), Kotlina Sadecka (Biegonice), Kotlina
Sadecka/Beskid Niski/Beskid Sadecki (Nawojowa),
Beskid Sadecki (Brzyna, Dolina Jaworzynki ad
Przehyba, Muszyna), Pogérze Roznowskie/Beskid
Niski (Eeka, Stowikowa), Pogérze Dynowskie/Po-
gbrze Przemyskie (Dydnia, Tarnawka, Nowosidtki
Dydyriskie), Pogérze Przemyskie/Goéry Sanocko-
-Turczanskie (Huwniki), Beskid Niski (Haiczowa,
Bodaki, Folusz), Pieniny (Czorsztyn, Podskalnia,
Trzy Korony, Kroscienko, Tylmanowa ad Kroscien-
ko), Tatry Zachodnie (Pieklo), Bieszczady Zachod-
nie (Rajskie, Wielka Rawka, Potonina Wetliiska),
Pojezierze Olsztynskie (island on the lake Dadaj),
Obnizenie Dubienskie (Dubienka), Kotlina Hrubie-
szowska (Brodzica ad Hrubieszéw) [26,27,35-37,
47,49,52,57,58,96].

General distribution: Albania, Armenia,
Azerbaijan, Bulgaria, China, Czech Republic,
Georgia, Hungary, Iran, Kazakhstan, Kyrgyzstan,
Moldova, Poland, Romania, Russia, Slovakia,
South Korea, Turkmenistan, Ukraine [21,47,63,93].

Neotrombicula vernalis (Willmann, 1942)
Trombicula (Eutrombicula) vernalis Willmann,
1942: 641.

Known exclusively from larvae [97]. Recorded
by Literdk et al. [98] from European robin Erithacus
rubecula (Linnaeus, 1758).

Distribution in Poland (Fig. 11): Beskid Niski
(Krempna) [98].

General distribution:
Germany, Poland, Russia,
[21,23,98].

Austria,
Slovakia,

Bulgaria,
Turkey

Neotrombicula vulgaris (Schluger, 1955)
Trombicula vulgaris Schluger, 1955: 118.

Known exclusively from larvae [18]. Collected
in September [57]. The host records include Ap.
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agrarius, Ap. flavicollis, Mi. oeconomus, My. gla-
reolus, N. fodiens, So. araneus and T. europaea [49,
52,96]. Species distributed in northern and north-
western Poland, associated with damp areas [96].

Distribution in Poland (Fig. 12): Réwnina Bia-
logardzka/Pojezierze Drawskie (Zegrze Pomor-
skie), Pojezierze Drawskie (Rydzewo ad Drawsko),
Pojezierze Drawskie/Réwnina Watecka (Siecin ad
Zlocieniec), Pojezierze Kaszubskie/Bory Tuchol-
skie (Lubowidz ad Zuromin), Pojezierze Staro-
gardzkie/Bory Tucholskie (Strzeszow ad Zielona
Gora), Bory Tucholskie (Wdzydze Kiszewskie),
Bory Tucholskie/Wysoczyzna Swiecka (Tler), Ko-
tlina Toruriska (Bobrowniki ad Nieszawa, Gigbo-
czek) Pojezierze Lagowskie (Lubrza ad Swiebo-
dzin), Pojezierze GnieZnieriskie (island on lake
Mielno, O¢wieka ad Znin), Pojezierze GnieZnien-
skie/Kotlina Kolska/Dolina Koninska (Powidz ad
Konin), Pojezierze Olsztyriskie (islands on lake
Bartezek, Dadaj, Kiernoz Wielki, Omulew)
[52,57,96].

General distribution: Azerbaijan, Bulgaria,
Czech Republic, China, Georgia, Hungary,
Moldova, Poland, Russia, Spain, Turkmenistan,
Ukraine [14,23,87,91,96,99].

Oudemansidium muscae (Oudemans, 1906)
Allothrombidium musca Oudemans, 1906: 43.

Known exclusively from larvae [100].
Associated with cave-dwelling bats. Hitherto
recorded from E. serotinus, Myo. nattereri (co-
invasion with L. russicum), noctule Nyctalus
noctula (Schreber, 1774) and particolored bat
Vespertillo murinus Linnaeus, 1758. Collected
between June and August, in October and during
winter [101].

Distribution in Poland (Fig. 9): Kotlina Ptoc-
ka/Pojezierze Kujawskie (Kowal), Pradolina Wro-
ctawska/Réwnina Wroctawska (Otawa), Obnizenie
Otmuchowskie (Kamieniec Zabkowicki), Pogérze
Izerskie (Pt6czki Dolne), Rownina Bielska (Biato-
wieza) [68,70,71,101].

General distribution: Afghanistan, Austria,
Azerbaijan, Bulgaria, China, Czech Republic,
France, Moldova, Poland, Romania, Slovakia,
Tajikistan, The Netherlands, Ukraine
[14,21,24,68,71].

Schoutedenichia krampitzi (Willmann, 1955)
Euschoengastia krampitzi Willmann, 1955: 175.

Known exclusively from larvae [102]. The
locality in Poland is set apart from the continuous

distribution area of the species. The larvae recorded
in September from Mi. subterraneus [65].

Distribution in Poland (Fig. 11): Beskid
Zywiecki (Babia Géra) [65].

General distribution: Albania, Azerbaijan,
Bulgaria, France, Greece, Italy, Macedonia,
Moldova, Montenegro, Poland, Serbia (Kosovo),
Spain, Switzerland, Turkey, Ukraine [14,23,39,65].

Discussion

Most trombiculid records from Poland originate
from the southern and western parts of the country,
whereas relatively scarce data has been obtained
from the north-western part. The higher species
diversity and abundance observed in southern
Poland may be explained by the possible northward
migration of thermophilous species in response to
climate warming. Without a doubt, the observed
distribution pattern is also affected by the state of
knowledge of the hosts and the fact that parts of the
country have been studied to different degrees.
Species known from single records and rare taxa
should be treated with special attention, due to
possible misidentifications resulting from unknown
limits of intraspecific variation.

The existing information on the biology of
Trombiculidae indicates that the representatives of
the family have a fairly wide host spectrum, with the
hosts often originating from various classes.
Moreover, the few taxa which are known for their
host specificity, may have a tendency to a gradual
extension of their host range. Shatrov and
Kudryashova [103] maintain that the host selection
in that group is dictated by the habitat of the larvae,
which attack all available vertebrates.

The knowledge of the microhabitats occupied by
the nymphs and adults of the Trombiculidae is very
scarce, partly because of the lower reaesrch priority
given in the past to non-parasitic instars, and partly
also to the failure of previous attempts to establish
their regular sites of occurrence. According to
Daniel [104], which focuses on litter- and soil-
dwelling species, the main factors that influence the
distribution of postlarval forms include the soil
structure, such as the presence of holes and crevices,
and the type of surrounding vegetation. Also, in the
case of trombiculids, attention should be paid to
nesting places and paths used by potential hosts
when investigating rodent parasites, whereas
canopies should be examined when investigating
species associated with flying hosts [12,105].
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The taxonomic-faunistic data on the
Trombiculidae recorded from Poland and the world
is based on morphological identification. As current
knowledge of the intra-specific variation associated
with the knowledge of host spectra and
microhabitats of active postlarval stages is currently
insufficient, it is recommended that future research
should have a wider scope and should consider not
only morphological criteria but also molecular data.
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