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IN'IT1ODrJCT101J 

The pu~posc? of this r epor t  i s  t,o consolidate 'tht: dat,rt ava.i,lablc 

st, 5th F:r.eventi.ve Xedicine Url i t  pcrlail:in& t c j  ec topi i ras i tes  oi" South  

Ko'rea, For m i y  yeam data.. ;thout, ectoparrasites has k e n  collected in 

con junct ion with epS.demi.c heniorrhagic f eves s tudies ,  but these data.  

have ofterl been l o s t  du? t,o frequent  turnover of r i i l . i ta ry  person~eL. 

Data f o r  t h i s  r e p o r t  a r e  from ~ N C I  nuin so~xrurces, (1 ) from micro- 

stop sl._i.des p r e p r e d  i n  years p r i o r  t o  1967 and (2) f rom a large 

sca le  e c t o p z a s i t e  survey. during 1967, 

Mo attempt, has been made t o  analyze data o r  to draw 

ccnc.lusi.ons. It i s  hoped that  fut,lxre workers concerned with 

c::c:+,uparrisiLes of Sout,h Korsa d.l.1 be able t;o use these  data as  a. 

.fc)xr:datir;lz u p n  ~ c h i c h  t o  bUild. b2,crascope slide-s of ec.t,op%ra.:;ites, 

s k 1 ~ 1 . l ~  nnd ski.ns of host,s and o r i g i n a l  data cards have h<?en preserved 

.in t h e  1abor.alo.q for f u t u r e  reference by subsequent researchers .  

Because of the .f2a1' t ha t  these data woii i i . t l  be Lost, t,he preparat ion 

of' t;il.is :report. tj.~,s consj.iiered essential. Some u.rgency tias at tached t o  

.?i..:j. p.r?ep;ira. tio n because: of the impending depw't!,~re of t, t-le o.ff icer-in- 

rmh:i~;;e of t h e  S i ~ ~ v e y  Sact,ion.. T k i s  llrgency precl~ri-led ~ilttizjl sefinemenks 

f:,k:at. (:)t hela'w'ist: ~311.ld 'rlave bcsn acccsmpl:isfic?d, f cls cxan~p1.e : r~s~rnc.ri.(x,l. 

:iC:qaence of i'i[lo,st5 l i s t ,ed  on raw. data, sheets 'was not always maint,ained 

arid at.t,empt;s t o  alphebe t i z e  were usitalLy ttlwa.r%eed. krangcmnent of 

animal s i.n I.ng.'rca,l, t;axonomic sequence .was Laa~dly at,ternpted. This 

,71'p3 s....i5~ncy will probably he rovealued as t h e  father of ~mnd.i.scovered e r r o r s  

d 2 s p : i . t ~  strict e f for t s .  t o  a t t a i n  accuracy. 



Ibietiiods and Procedure 

The 1967 e c t o p a r a s i t e  survey was accomplished by f i e l d  teams of 

four  men. Tile f i e l d  t e a l  used a labora tory  van niounted on a 2 1/2 t o n  

truck, and a 1 /L+ t o n  t r u c k  ( j eep )  wi th  t r a i l e r .  They moved t o  a. pre- 

s e l ec t ed  s i t e  and c o l l e c t e d  smll mmmals arid occas iona l ly  b i r d s  of the  

area f o r  seven (7) days, Snap traps and shotguns were t h e  main col- 

l e c t i o n  t o o l s  used. Captlwed animals were given a. number, placed i n  a 

bag with chloroform, and placed i n  a f r eeze r  f o r  s to rage ,  A d a t a  card 

on each hos t  was i n i t i a t e d  i n  t he  f i e l d ,  

Frozen hos t s  were flown t o  t he  5 th  Preventive FIedicine U n i t  

Laboratory where they  were maintained in  a deep f r e e z e r  u n t i l  t hey  
. 'L 

could be processed , i o r  ec topa ras i t e s .  Ec topa ras i t e s  were combed from 
i * 

t.he thawed hos t s  aAd placed with the  hos t  nurnber i n  an a lcohol  v i a l .  

The host  animal skuJ-1s and sk ins  were preserved f o r  f u t u r e  taxonomic 

reference. Sonzetimes s k i n s  were destroyed by shrews feeding  on the  

capt>wed anjrr~als  i n  t he  f i e l d ,  and sometimes ha i r  s l ippage  was so bad 

t,ht s k i n s  were thrown L L ~ G ~ ~ T O  Sc topa ras i t e s  were rrtounted on microscope 

s l i d e s  by taxonomists and c l a s s i f i e d ,  

Th3 survey began i n  September 1967 in t h e  c e n t r a l  p a r t  of the  

countdry, moved a c r o s s  t he  1,eninsula near the  DiVZ t o  the  e a s t  coas t  and 

then domi t h e  e a s t  c o a s t  t o  h s a n  a ~ d  Cheju I s l and*  

Resu l t s  

Data f o r  each hos t  were recorded on a s i n g l e  d a t a  card. Taxonomic 

i d e n t i f i c a t i o n s  of both e c t o p r a s i t e s  and hos t s  were checked by o ther  



cntociologistv 2nd rimtl-1w1o;ists wherever possible,  So:rl-:: u n c o ~ ~ ~ ~ i o n  

specirllens were sent  t o  exper t  taxonoi;iists f o r  i d e n t i f i c a t i o n ,  Unfor- 

t u n a t e l y  some of the  information fro= expar t s  was rioL tlvsilclble et the  

time of pr in t ing ,  the rz fo re  i d e n t i f i c n t i s n  of sorrie specirens, e spec ia l ly  

the  t i c k s ,  w a s  incomplets as can be sezn froni the  rzw data  shects ,  

Data f o r  t h i s  r e p o r t  i s  presented i n  two ways ( 1 )  ci~scl: l i s t  of 

ec topa ras i t e s  found in Korea and (2) raw d a t a  of each e c t o p r a s i t e  

c o l l e c t i o n  record,  Also prel iminary keys t o  the  l k c l a p t i d  mites ,  

ch igser  mi tes  and l i c e  a r e  presented. 
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A CHECKLIST M THE J3CTOPAIZriSl'i'r;S 
OF SOUTH K-, 3'Y 1iOST 

Host Ectoparasi te  itJumber of 
Occurrences 

Apodemus agra r ius  Cheladonts ikaoensi s 
Ekhinolnelaps ec  hidninus 
Eulaelaps s t a b u l a r i s  
Euschongastia koreaensis 
Gahrlie p ia  comataxilla 
Haemogamasus ambulans 
Haemogamasus kusumotoi 
Haernolaelaps glasgowi 
Hirstionyssus carnifex 
Laelaps a g i l i s  
Laelaps n u t t a l l i  
Le ptotrombidiwn gemiticula 
Leptotrombidium hiranumai 
Leptotrombidium halidasys 
Leptotrornbidium o r i e n t a l i s  
Leptotrornbidium pa l l ida  
Leptotrornbidium pa lpa l i s  
Leptotrornbidium s c u t e l l a r i s  
Leptotronibidiunl subintermedia 
Leptotrornbidi.m ze ta  
Myobiidac 
Neotro~nbicula ichikawai 
1ieotro1:~bicul~a j~tponic~t  
Neotrornbicula soutnardi  
Neotrombicula talmiensis  
Neotrornbicula tamiyai 
Ornithonyssus baco t i  
Paras i t idae  
Shunsennia t a r  s a l i s  
Dermacarus sp. 
Ctenophthahus congener 
Doratopsylla corn:in, ). 
Hystrichopsyllt. microt i  
Monopsyllus anisus  
Neopsylla bidenta t i f  ornlis 
Nosopsyllus f a s c i a t u s  
Rhadinopsylla concava 
Rhadinopsylla i n s o l i t a  
Rhadinopsylla v a l e n t i  
Stenoponia montana 



A CHECKLIST TO THlS .&CTOPARilSITGS 
OF SOUTH K Q R U ,  BY HOST 

Host Ectoparas i tes  Number of 
Occurrences 

Apodemus a g r a r i u s  (con a t )  Stenoponia sidimi 
Xenopsylla cheopis 
Hoplopleura acanthopus 
Hoplopleura a f f i n i s  
Hoplopleura oenocytiis 
Hoplopleura s p  , I1,iI1 

Polyplax rec l .  .ata 
Polyplax s e r r a t a  
Polyplax spinulosa 

Apodemus peninsulae 

Micr om;ys minutus 

Mus musculus - 

E u l a e l t ~ ~ ~ : ,  h u l a r i s  
~uschorg;,.:, Lia koreaensis 
Haemolaelaps glasgowi 
Laelaps a g i l i s  
Leptotronlbidiun o r i e n t a l i s  
Leptotrombidium pal.l.ida 
Leptotronibidiu~ pa:l.plis 
Leptotrombidiu~i subiritennedia 
Leptotrombidiun ze ta  
Myobiidae 
Neotronibicula ichikawai 
Neotronlbicula japonica 
Paras i t idae  
Skiunsenriia t a r s a l i s  
Dermacarus sp  
Ctenophthalmus congener 
Nosopsj~llus f a s c i a t u s  
Stenoponia sidimi 
Polyplax s e r r a t a  

Eulaelaps s t a b u l a r i s  
Leptotrombidiwn subintermedia 
Neotrombicu1.a tarniya.i 

Clieladonka ikizoeasis 
Eulaelaps s t a b u l a r i s  
Euschongastia koreaensis 
Ilaemolaelaps glasgowi 
Hirstionyssus carni fex  
Hirstionyssus i s a b e l l i n u s  



A CHZiCKLIST TO THE ECTOPARASITGi 
OF SOUTH KORdA, BY HOST 

Host Ec topa ras i t e  Number of 
Occurrences 

Mus musculus ( c o n f t )  - Laelaps a g i l i s  
Laelaps ndttal.li 
Leptotrombidiunl o r i e n t a l i s  
Leptot,rombidiuri1 pa 'l 1 S.ti.::i. 

Leptotrombidiurr: ;~h!);b:l:i.s 
Leptotr.;:. :., :.:l .i.u;;, scut;;:l..i.aris 
Neotror,i'k~.i.c i.ilLa tmuniyai 
Orrrit,ilc->:I:,.. :-t1.r.s b a c o t i  
Nosopsy1;ii.:; Easc.iatus 
Hoplop.leu.ra acanthopus 
Hoploplevira a f  f inis 
Hoplopl8ura oenomydis 
Polyplax r e c l i n a t a  
Po1ypl .a~ s pinulo sa 

Clethrionom..s yfg:~~::; Haemogamasus kusuri~otoi. 
Haemolaelaps g.las~.;oi,, i 
Hirst ionyssus casn i f ex  
Laelaps a g i l i s  
Laelaps n u t t a l l i  
Leptot~ombidium gemit icu la  
Le,ptotrombidium o r i e n t a l i s  
Leptotronibidium p a l l i d a  
Leptot.roxilbi.dium p a l p a l i s  
Leptotrornbidium subintermedia 
Leptotrombidi,um z e t a  
Neotrombicula japonica 
Neot:rombicula pomeranzevi 
Neotsombicuka sou tha rd i  
Neotsombi.cula tamiyai  
0rnithoqyss.us b a c o t i  
Parasi.t,iciae 
Skl\ii ~:,.:!a!%a t a r s a l i s  
(': i;c~;o: ,iltt.~almus congener 
1 ' r ,  , " ~ ; i ! i i , y  . .PC.- J ~ o p s y l l a  sp,  
Ilktad. i rio;;s yl.la soncava 
Ste:loponl.a s id imi  
Hoplopleura acant,hopus 



A CiIECKLIST TO THE iXTOPKHASITI1;S 
OF SOUTH KORZA, BY HOST 

zopa ,~as i t e  Number of 
Occurrences 

14ie.~'otus f o r t i s  - Eul de laps  s+,ab?llaris 
Euschorgast.la kgreaens is  
G a b  l i e  p fa ~c;rnal;axi?.la 
Haenolaelaps glasgowi 
Kirstl~ony.;sus i s a b e l l i n u s  
b e l a p s  a g f l i s  
Leptotson1bid;wn o r i e n t a l i s  
Lept?t,~ombidiurc p37 ' : il I, 

kpt . ,~+~r~ornbi  4 i.[ t ) ~ )  
Leptot41r,?mSi.d ~ U . L  , - &,:A I ciris  
Lep5ot.~o~nbi.diixn z e t a  
Neotrombi-,ula japonica 
Necs~rombfcula t.amiyai 
Hoplopleura acanthopus 
Hop lop leca  a.ffin:,c 

Eulaelaps s3,abular.i s 
Euschongast i a  korsaens is  
Ha~~nogarr~asu s ambu l a n s  
Haemolde laps g l a  sgowi 
H i  r 7' -?VSSU= c a: nlfex 
li I c; I C I l l < L ,  
I /  1 : I - i i  t jcula 
LepLci rm~t id: lurri , , I  lent a l i s  
Lepto.t.-ombidiiu,, r o t - ?  
1,Ljrc;b.i 
NF CJ t + r ~ m D  c 12-1 a i A k , d k J 3  

Nectrombt:u.l a J s p ~ n i  c a  
Neci :orriSi (?r l~  ia ragayod 
Neot rnmb' (. u la  tamiyai 
&yc t olae laps bib ikovae 
Shun~erlnSa hert.  ~ g b  
Ctrncpht.halmus soqgenes 
Nosopsyllus f a s c i a t u s  
R'7adiq2psyl i a  valen?, i  
St crloponia montana 
S t % ~ o p a n j a  s l d a i  
Polyplax scc l i n a t a  
Polypla r. serrat a 



A CWKLIST TO T W  ~ ~ C T O P A R A S I T ~ S  
OF SOUTH KOREA, BY HOST 

Number of 
Occurrences 

Croc idxa .  suaveolens 

Sorex a 

Sorex caecut iens  

R8at (,us norvegicus 

Euschongastia koreaens is  
Hirst ionyssus c a r n i f e x  
Leptotrombidium p a l l i d a  
Leptotrornbidium p a l p a l i s  
Neotrombicula japonica 
Polyplax r e c l i n a t a  
Polyplax s e r r a t a  

Leptotrornbidiun gemit icula  
Leptotrornbidium o r i e n t a l i s  
Neotrombicula japonica 
Neotrombicula nagayoi 
Shunsennia h e r t i g i  
Doratopsyl la  coreana 

&ulaelaps s t a b u l a r i s  

Echinolae%.aps ecliidninus 
Eulaelaps s t,:i.buler is 
Euschongast,i.a. i toreaensis 
Haemogamasus ambulans 
Haemolaelaps glasgowi 
Hirs t ionyssus  c a r n i f e x  
Laelaps agi1i .s  
Laelaps n . u t t a l l i  
Leptotrombi.dium gemit icu la  
Leptotrombidium o r i e n t a l i s  
Leptotrombidi~n,~ p a l l i d a  
Lept,ot.rombid.iwm 1xil.palis 
Leptotrombi.diurn s c u t e l l a r i s  
Leptot  roriibi.d.i.~.~ril subintermedia 
Lepto~trombidFun zc ha. 
Neotrornbicula i phi kawa..i. 
NeotrorriL~.i (: ~ 1 1 ;  j a p ~ n i c a  
Nc ~>t,ro!~~b:i.?uln southardl. 
O r ~ i , i , ! l ~ ) ~ ~ , y ' ~ ~ : j \ ~ . i j  baco t i  
Parasi",id,,a 
Ctenocephalides can i s  
C teriopht halmus congener 
Monopsyllus an i sus  



A CWKLIST TO THi3 ~CTOPATWSITLS 
OF SOUTH KOIir;A, 13Y HOST 

Host Number of 
Occurances 

Ra t tus  norvegicus (con 't ) Kosija -;gi Il.i:, f a s c i a t u s  
i l,r? c t  L, ~;;:;,jlrus curvispinus ? 

, .)" i.Ln valent i 
b ld;iopoi.it. siciimi 
Xenopsylla chco$.s 
Hoplopleura oenomydis 
P o l y p l a  spinulosa 

Ra t tus  r a t t u s  

Apodemus a g r a r i u s  ( n e s t )  

yicromys minutus (nes t )  

Echinolaelaps echidnin-JS 
Eulaelaps s t d b u l a r i s  
Euschorigastia koreaensis  
Haemolaelaps glasgowi 
I ae laps  a g i l i s  
b e l a p s  n u t t a l l i  
Leptotronlbidiurn o r i e n t a l i s  
Lepto ;, *o ;) ;.LC i . t l i a  J). l i d a  
Lepto t .  a l,!-p~lis 
Leptotronibidiurn s c u t e l l a r i s  
I,:? tots.or:bidiun, subintermedia 
I ,y ob i iune 
~ ~ s o ~ c . I o R ~ ~ ; ~ L L ~ ~  ; c S'll\-+k i 
Neotrombicul., ,; -, o,ij CL, 

Ideotronlbicula t:~r,,iyai 
Ornit  honyssus bacot i 
Paras i t idae  
Elonopsyllus an i sus  
:dt:op:,:/ila b i d e n t a t i f o m i s  
I LC' j r l o p ~ y l l a  concava 
,:~tiopsy ]..La c he op i s  
Fioplupleura a i ' f i n i s  
, i r ) i~I  1 L : ( I P ; ~  ocnonrydis 
. iopl-op 1 o urn  :;p . liA't 
i o.lypLi:. e e r r a t a  
i'o1ypla.x spinulosa 

Hirst ionyssus ca rn i fex  
Ctenopht.klmus congener 

Haemol~elaps glasgowi 



k CIUCKLIST TO TI43 &CTOPHRkSITdS 
OF SOUTH KORXA, BY HOST 

Host Ec topa ras i t e  i\rurrtber of 
Occurrences 

blicrotus f o r t i s  ( n e s t )  7 .  ;iacn;oga. L:UUD kusu~ io to i  
I i~emolaelaps glasgowi 
Hirst ionyssus c a r n i f e x  
P a r a s i t i d a e  

Rodent n e s t  Eulaelaps s tabul.ar i s  
HirstionjFssu:; , -1.r -1 .??s: 

Neotrombic~l r~  tarniyai 
Ctenophthalmus corgellcr 

Ta:l-p~ ~ ~ i i c r u l ~ ~ ! .  Gahr l iep ia  comataxi l la  

Cr i ce tu lus  t r i t o n  

Tamias s i b i r i c u s  

Sc i u r u s  vulgar  is. 

Cheladonta ikaoens i s  
ji;uschon,?;ristia koreaensis  
Gahr l iep ia  comataxi l la  
Hirs t ionyssus  c a r n i f e x  
Leptotronibidium o r  i e n t a l i s  
Le p t  otrornbid ium p a l l i d a  
Leptotrornbidium p a l p a l i s  
Leptotrombidium subintermedia 
Leptotrombidium z e t a  
Neo t r o r r i b i c ~ l ~  j ~ t ~ ~ o n i c c t  
Neo tronlbicula tamiyai  
Pa ras i t i dae  
Dermacarus sp. 
Hoplopleura acanthopus 
Hoplopleura oenomydis 

Sulae laps  s t a b u l a r i s  
Leptotrombidiurn o r  i e n t s 1 . i ~  
Leptotrombidiurrl p a l p a l i s  
Leptotrombidium subinteriliedia 
Neotrombicula ichikawai 
Neotrombicula japonica 
Neo tronlbicula ~ ~ o m e ~ x n z e v i  
Neotrombicula tamiyai  
Monopsyllus indages 

Iiir s t ionys  sus c a r n i f  e x  
Neotro;,~bicula ichikawai  
I~ionopsyllus indage s 



A C M C K L I S T  TO TIU &CTOPi&&IT&S 
OF SOUTH K O W ,  BY HOST 

Ectoparasi te  Number of 
Occurrences 

Sciurus vu lgar i s  (con f t ) 

Mustela s i b i r i c a  

Canis f a m i l i a r i s  

P i p i s t r e l l u s  abramus 

P i p i s t r e l l u s  s a v i i  

Vesper t i l io  superans 

Alauda arvensis  

Co.rvus cosone 

Ehberiza c io ides  

Gallus g a l l u s  

Phas ianus colc hicus 

Lepto tror~ibidium pumilis 

Neotrombicula japonlc:~: 

Leptotrombidium n~yot i s  

Ornithonyssus sylviarw,  

u: , dh-ci 1 Helenicula miy'. ;.; 
Dermacarus sp. 

Leptotrombidim pal pal i s  



KdY TO K O W U  PWOSTIGkIATID P I I T S  
(Based on F'emales) 

1. - Do.rsa1 p l a t e  d iv ided  i n  two by narrow s u t u r e  of unarmored integu- 

. . . . . . .  ment; pa lpa l  t a r s u s  with three-t ined s e t a  PAIL ' iS ITIDid  

- Dorsal p l a t e  usua l ly  e n t i r e ,  i f  two shieLds arc present,  they a r e  

. . . . . . .  s e p e r a t d  i:1.;!elj>-; pa lpa l  t s r s u s  with two-L'. , :  . s e t s  2 

2. - D ~ ~ ~ ; ~ :  :)l>l;x .... ....- . I i~.-.-viLy .'r4 clothed wi th  se t ac ;  c;:i.gj-i-~ial p l a t e  wi th  t e n  

i I ; . : , r . .  ( I-WNOGmltiSLDKE ) O . . e O e . . . . O e  8 

- Dwsal sur face  not  heavi ly c lo thed  wi th  se tae ;  ep igynia l  p l a t e  wi th  

e i . g h t o r L e s s ~ e t a e . . . . . . . . . . , . . . . . . . . . . ~ . 3  

3. - Chelae prominently sclerot , ized with p i l u s  d e n t a l i s  on f k e d  d i g i t ;  

movable d i g i t  w i th  a corona of s e t a e  a t  t h e  base; pe r i t r ema l  and 

p a r a p ~ d a ~  p l a t e s  sepera ted;  corniculi. w e l l  defined . . . . . . . .  
. * . * * * 0 , * , ( !uii,.Il..r,:;iil.l.; ..... :; ) * . 0 0 . 0 0 . .  4 

- Chelae poorly s c l e r o t i z c d  tili-?i~(>:~i, p i lus  d e n t a l i s  on f i x e d  d i g i t ;  

movable d i g i t  without a corona of s e t a e  a t  t h e  base; peri t rema1 and 

pwapodal  pl .a tes  usua l ly  con-t;inuous; co:rnicu:l .i poo;:*lg. def ined  . . .  
. 0 e 0 . * e e e e e  ( D!ARPWI\JYSSIDAE; ) . . . . . . .  , . . . .  10 

L i ,  - Epi.gyni.al p l a t e  wi.th only one p a i r  of :~:i.ni? . :. -." <::;iol,aelaps ~ l a s ~ o w i  

- Epigyni.al, p l a t e  with t h r e e  t o  fou r  p a i r s  of sctdc, O e O O . . .  0 5  

5, - Epigyzia l  plabe wit'h t h r e e  ~ s a i r s  of se tae ;  s t e r n a l  p l a t e  twice a s  

w1.d.e a s  long w i t 1 1  !;hi.rci ;:I:; ! r of s e t a e  of f  t he  p l a t e ;  dorsal. 1,1:.:,-i;c: 

w5tdh concave (undulated) masgi.ns, . . . . .  Oryc t .o l ae1 . .  bibik0vti.e 

- &pigyn.!.al p l a t e  with four  p a i r s  of se tae ;  s t e r n a l  p l a t e  l e s s  than  

1;wj.w as wi,de as lo,% with t h r e e  p a i r s  of s e t a e  on t h e  p l a t e ;  dos- 

sal p l a t e  wi5h evenly rounded margin . . . . . . . . . . . . . .  6 



6. - Sternal  p la te  a s  long a s  wide; epigynial p la te  expanded d i s t a l l y  

with posterior margin d i s t i n c t l y  concave; large sized mite (more 

than 1 mm) . . . . . . . . . . . . . . . .  li;ck!j.inpJ., i 2 ' 3 , i ~  ucrd~i&1\.\s 

- Sterna l  p la te  d i s t i n c t l y  wider than long; epigynial p la te  not ex- 

panded with posterior margin more or l e s s  s t ra igh t  or rounded; 

.... medium sized mite ( l e s s  than 1 mm). .. ( Genus Laelaps ) 7 

7. - Medial hypostomal se tae  longer than gnathosomal setae; a pair of 

adanal se tae  more than half a s  long a s  a postanal se ta ;  t a r sus  I1 

with 2 heavy, blunt setae;  p i lus  dental is  in f la ted  basally . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  LaeLaps_nr-&&&. 

- Medial hypostomal setae s l i gh t ly  shorter than gnathosomal setae; 

a pa i r  of adanal se tae  l e s s  than half a s  long a s  a postanal se ta ;  

t a r sus  I1 with 3 heavy, blunt setae;  p i lus  den ta l i s  not in f la ted  

basally . . . . . . . . . . . . . . . . . . . . . .  Laelaps a g i l i s  

8. - Metapodal p la tes  t r iangular ,  almost a s  large a s  anal  pla te  with 

sculptured surface; epigynial p la te  prominently expanded d i s t a l l y ;  

anal  p l a t e  t r iangular ,  broader than long with 3 setae  ....... 
. . . . . . . . . . . . . . . . . . . . . .  Eulaelaps s tabula r i s  

- Metapodal p la te  not tr iangular,  small i n  s i ze  without sculptur3cci 

surface; epigynial p la te  drop-shaped, moderately expanded d i s -  

tally; anal  p la te  ovoidal, longer than broad with more t h r ~ ~ ,  three 

setae  ........ ( Genus Haemo~amsus 1, . . . . . . . . . .  9 

9. - Pi lus  den ta l i s  unbranched, in f la ted  basally; epigynial p la te  with 

l e s s  than 50 accessory setae; metapodal p la te  more o r  l e s s  ovoidal, 

l e s s  than the  length of anus. ........ Haemogamasus ambulans 



- Pilus den ta l i s  8 t o  10 branched, not in f la ted  basally; epigynial 

p la te  with more than 80 accessory setae;  metapodal p la te  crescent 

shaped, longer than the length of anus ... Haemogamasus kusumotoi 

10. - Chelicerae elongate, attenuated ap ica l  two-thirds with a pair  of 

needle-like chelae; coxa I1 without an anter ior  dorsal  spur . . . .  
( DERiUNYSSINk~ ) .Dermanyssus gall inae * o o . * * * o . * o  . * *  

- Chelicerae r e t a i n  uniform thickness with scissor-l ike chelae; coxa 

..... . . .  I1 with an te r io r  dorsal spurs ( &UCROIIYSSINAE ) 1: 

11, - With Two dorsal  shie lds  subeyu&.i; prilm.ri.Jy 1-?r:~sitic on ba t s  . . .  
. . . . . . . . . . . . . . . . . . . . . . . .  Genus Steatowssus 

-- With one dorsal  shie ld  . . . . . . . . . . . . . . . . . . . .  12 

12, --. "ri th ven t r a l  spurs on coxae I1 and I11 . . . . . . . . . . . . . .  
. . . . . . . . . . .  ( Genus H i r s t i on~ssus  ) . . ....... 13 

-Without ventra l  coxdl spur . . . . . . . . . . . . . . . . . .  14 

13. - Tarsus I1 wiih 'iwo : ; i~ori ,  peg-like setae ventrally;  t h i rd  pair  of 

s t e rna l  se tae  separated more than twice a s  f a r  as f i r s t  pa i r  of 

s t e r n a l s e t a e .  . . . . . . . . . . . . . .  Hirstion;yssus carnifex 

- -  '~'araws I I without peg-like setae;  t h i rd  pair  of s t e rna l  se tae  sep- 

arated usually twice a s  f a r  a s  f i r s t  pair  of s t e rna l  setae. . . . .  
. . . . . . . . . . . . . . . . . . . . .  Hirstionyssus isabel l inus  

14. - Epigynial plate eve~il ,  rounded posteriorly;  dorsal  p la te  more o r  

l e s s  p r a l l e l - s ided  before d i s t a l  one f i f t h ;  c u e  I1 and I11 with 

a s l i g h t  semicircular protuberance posteriorly;  paras i tes  of bats  . 
. . . . . . . . . . . . . . . . . . . . . . . .  Genus Ichoron~ssus  



- Epigynial p l a t e  narrowed poster ior ly  with pointed t i p ;  dorsal  p la te  

convex-sided and tapered posteriorly; coxae I1 and I11 without 

semicircular protuberance . . . . ( Genus Ornithonyssus ) . . . . 1 5  

15. - Sternal  pla te  with 3 pairs  of setae;  epigynial p la te  gradually ta-  

pered posteriorly;  se tae  on dorsal  shie ld  almost equal in s ize  t o  

those of unarmored dorso.l. i.ntegument. . . . . Ornithonyssus bacoti  

- Sternal  p la te  with 2 pa i r s  of setae,  occasionally a t h i rd  pa i r  of 

sc hi: I ; o L ~ c ~  pos terola teral  corner of s t e r n a l  plate; epigynial p la te  

abruptly tapered before basal  one t h i rd  t o  posteriorly;  se tae  on 

dorsal  shield conspicuously smaller than those of unarmored dorsal  

integument. . . . . . . . . . . . . . . . * Qrnithonyssus sylviarum 



1 KEY TO TlIr; LARVAL TROMBICULID WITG OF SOUTH KCRM 

1 .  - 811 legs  with s i x  segments; two setae  on coxa I; scutum w i t h  t;:o 

median setae . . . . .  ( Leeuwenhoekiinae ). . . . . . . . . . -  (1 

- I,c:, 1 wiLh seven segments; one se ta  on coxa I; scutul.i l ~ i t h  iicdian 

. s e t ~ l e s s t h a n t w o . . . . . . . . . . . . . . , . . . . . ,  + 3  

2 .  - Posterior ~,i~~k-i;in oi' s cu t~ rn~ i r i t h  nlri.rk~ci ~?~edianl.convexiL~ j vcntrdil 

t i b i d  se ta  of palpus feathzred (B/B/BBS); chel iceral  blade with- 

out minute t e e t h  ventra l ly  .......... Shunsennia t a r s a l i s  

- Posterior margin of scutum with moderate concavity; ventral. t i b i a 1  

se ta  of palpus nude (B/B/BNN); che l ice ra l  blade with minute t ee th  

ventrally.  .................. Shunsennik h ~ r : % i ~ s  

3 ,  - Legs I1 and 111 with six segments; anteromedian scut'il  se ta  absent 

........ ( Gahrliepiinae ) . . .. Gahrliepia comataxilla 

- Legs I1 and I11 with seven segments; anteromedian scu ta l  se ta  pre- 

sent ...... ( Trombiculinae ) . . . . . . . . . . . . . . .  4 

4* - S e n s i 1 . l ~ ~  fl:,,;;elliform ....... ( Trombiculini ). . . . . .  5 

- Sensi l lae  expanded d i s ta l ly .  .... ( Schor1,;asLi i.ni 1 . . . .  25 
5. .- Scutum more o r  l e s s  pentagonal . . . . . . . . . . . . . . . . .  6 

- Scutum rectangular o r  trapezoidal  . . . . . . . . . . . . . .  13 

6. - Mastitassala 111 absent; paras i t i c  on ba t s  . . . . . . . . . . . .  
. . . . . . .  ( Genus Trombicula. ). .... Trombicula koomori 

- One or more mast i tarsala  I11 present; paras i t i c  pr incipal ly  on 

rodents. . . . .  ( Genus Neotrombicula. ) . . .......... 7 

......... 7. - One mast i tarsala  IIL present; t i b i a l a  I11 absent 

( :~~,uLurul~~lisgroup ). 9 . . . . . . . . .  . . . . . . . . . . . . .  



. .  - Two or  th ree  masti tarsalae 1:1:3 p~>escr~.t; t i b i a l a  I11 present. 8 

. . .  - Two m s t i t a r s a l a e  I11 present; one uiastifen~or~c~.l.c'~. ;I1 pi-csent 

. . . .  . . . . . . .  ( m i c r ~ t i  group ) i.dooiro;iioicula pomeranzevi 

. . . .  - Threemasti tarsalae I11 present; mastifemorala 111 absent. 

. . . . .  . . . . . .  ( bis ignata  group ) Neotrombj.cu1;l. i ;~~$:maj~ 

9, - ?Lso pai r s  of humeral setae;  dorsal  se tae  l e s s  than 38; sens i l l a ry  

bases on a l i n e  or  s l i g h t l y  behind a l i n e  connecting the bases of 

. . . . . . . . . . .  posterola teral  s e t a e  Neotronlbicula daponica 

- One pa i r  of humeral setae;  dorsal  se tae  l e s s  than 50; sens i l l a ry  

base.s various. . . . . . . . . . . . . . . . . . . . . . . . .  10 

10. - Tarsus I11 l e s s  than 90 microns long; SD l e s s  than 65 microns; 2nd 

posthumeral row of se tae  l e s s  .tiiaii 8 . . . . . . . . . . . . .  11 

- Tarsus I11 more thar, V 0 t  microns, .long; ; :,.I) Inore than 65 microns; 2nd 

posthumeral row of se tae  more than 8 . . . . . . . . . . . . .  12 

1 1 . - Tarsus I11 about 70 microns lorlg; 1 s t  110s-1;lumeral row of se tae  

usually 6; sens i l l a ry  bases i n  advance of l i ne  connecting the 

bases of posterola teral  se tae-  , , . , . , iJeotrombicula ichikawai 

- Tarsus 111 about 80 microns long; 1 s t  posthurneral row of se tae  

usually 8; sens i l l a ry  bases s l i gh t ly  behintl a l i n e  connecting t he  

bases of poster~oln~Leral setae. . . . . .  IUeotrombicula talmiensis 

1 2 ,  .- Ist? :nd 2nd posthumeral rows of setr-le l e s s  than 20 altogether,  

ari7anged as 2-$--I 0. ; gal-eal acd p~ lpn .1  dor sa l . ; , t ib ia l  setae :usually 

nude . . . . . . . . . . . . . . . . . . . .  I\ieotrombicula n a ~ a y o i  

- 1st and 2nd posthumeral rows of se tae  more than 20 altogether,  

arranged a s  2-1 0-2-8- or  2-1 0-1 0-; galeill ,..i;ci p:.;I.pal dorsal  t i b i a 1  



.......... setile usually branched Neotronibicula southardi 

33, - Scutum longer than wide; surface of scutum verrucose with sens i l -  

l a e  nude; palpal  claw two pronged; masti tarsala I11 present,  . a . 
. . . . . .  ( nasal  chigger of bats  ) . . .  Genus Microtro:~-ibicula 

- Scutum wider than lorla; s u r f , ~ c c  of scutum never verrucose with 

sens i l l ae  feathered;  palpal  claw three t o  four pronged; nxistiiar 

s a l a  I11 absent. .... ( Genus Leptotro1_i\>d.&uk1 ) . . . . . .  14 

14, - Ventral t i b i a l  s e t a  of palpus feathered; coxal s e t a  111 on or  

c lose  t o  2-nterior margin of the  coxa ............. 15 

- Ventral t i b i a l  s e t a  of palpus nude; coxal s e t a  111 separated from 

an t e r i o r  margin of the  coxa by more than twice the  s e t a l  diameter 

. . . . . . . . . . . . . . . . . . . . . . . . . . * . . . .  17 

15, - Base of sens i l l ae  with small but conspicuous, divergent basal  

barbs; 1st posthurneral row of setae usually eight. . . . . . . . .  
. . . . . . * . . . . . . . . e m . .  Leptotrombidium o r i en t a l i s  

- Base o, sensil.l;.d nude or with very minutely appressed barbs; 1 s t  

p s t h w ~ e r a l  ..I. oi ....c mual ly  t en  or more . . . . . . . . .  16 

? 6, - Scutum medium with FW about 80 microns; base of sens i l l ae  with 

minutely appressed barbs; 1st posthumeral row of setae t en  t o  

twelve . . . . . . . . . . . . . . . .  Leptotrombidium gemiticula 

- Scutum small with FW about 65 microns; base of sens i l l ae  usually 

nude; 1st posthurneral row of setae usually t en  . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . .  l , ~ l~~o t r~ r . i b id ium pa lpa l i s  -*". .------- 



17. - Base of sens i l l ae  with small but conspicuous, divergent basal. 

barbs; 1st posthumeral row of se tae  twelve t o  fourteen . . . . . .  
. . . . . . . . . . . . . . . . . . . . .  _Leptotrombidiurn ---.. ; ~ ~ : l l i d a  

- 1):l.s~ or sens i l l ae  nude or  with very minute c losely  appressed 

barbs; 1 s t  pos t  iilu lcr,l row of se tae  usually e ight  o r  ten . . .  1 8 

18. - Sensi l lary  bases i n  advance of a l i n e  conrlecting PL; posterolatcr-  

a 1  s e t a  inser ted a t  angulated posterior corner of scutum . . .  19 

- Sens i l l a ry  bases behind a l i n e  connecting PL; posterola teral  :;elL.. 

inser ted i n  an an te r io r  par t  of rounded posterior corner of scutur~~ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
19,  - Dorsal t i b i a l  s e t a  of palpus nude; telofemur I11 with one nude 

seta ;  posterior l a t e r a l  corner of scutum sharply angulated; 

posterior margin of scutum more o r  l e s s  s t ra igh t  with s l i gh t  un- 

dulation . . . . . . . . . . . . . . .  Leptotrombidium subakamushi 

- Dorsal t i b i a l  se ta  of palpus feathered; telofemur I11 without nude 

seta ;  poster ior  l a t e r a l  corner of scutum iloi  :;I1 :Y',:I.~ LbL1, ,111: t ~ d ;  

poster ior  margin of scutum evenly rounded o r  w i t h  r,~euia~i sinus . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 

20, - Posterior margin of scutum evenly rounded; 1st posthumeral row of 

s . I I icil, . . . . . . . . . .  Leptotrombidium s c u t e l l a r i s  

- Posterior margin of scutum sinuate medially; 1st posthumeral row 

of ~ e t i ~ e  usually e ight  . . . . . . . . . .  Leptotrombidium rayotis 

. . . . . . . . . .  21 . 1 c;i, dosi.;iu~eral row of setae usually eight 22 

. . . . . . . . . . .  - 1 s t  post'numeral row of setae usually ten  24 



. ,  . ' . , , . (: ~"c .~ : . , .  l-,:roi-:.d with PrrJ more than 80 microns; pos ter ior  margin of 

. . . . . .  :;c1ti;util r ~ o t  sinua.Lo ; c;.or.:.;;:.l- :;c i;a,e 2 %  . .  36 i n  number 23 

- Scutum small with Pbd about 70 rilicrons; pos ter ior  margin of scutum 

. . .  biconvexed with median sinus;  dorsa l  setne 27 - 32 i n  number 

. . . . . . . . . . . . . . . . . . . . .  .. Q~L;~&oi81~-;.l-;:i~ri~ pumilis 

23. - Scutum cons i s t en t ly  broad, PW about 90 microns; dorsa l  setae long 

. . . . . . .  about 70 microns; i;iii':.; .i. :;c.l;al. ;..: 1,:i.;. ;2--8-6-6-6-4-2 

. . . . . . . . . . . . . . . . . . . . . . .  .Leptotrombidium ze ta  

- Scutum medium, FW about 80 microns; dorsa l  setae. about 55 microns; 

dorsal. ~is.L::.:l. f 0r.i~lu3.a :!.-8-..6-6-6-4-1+ . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . .  I,e~~-).to-L~'onlbi.diuln su'ointermedia 

*-- -..,-*"..-." ..... --.- ...-. 

24. - Scutum l e s s  than twice a s  wide a s  long; palpal  claw four  pronged; 

dorsa l  s e t a e  40 - 46 i n  nuriiber with arrangement 2-10-8-8-8-4-2 . . 
.. i . ?  . . . . . . . . . . . . . . . . .  Leptotrombidium hiranumai 

-. Scu-l;um more than twice a s  wide a s  long; paipal  claw th ree  pronged; 

dorsal- scL;..e 85 - 105 i n  number arranged i r r e g u l a r l y  . * . . . . .  
. . . . . . . . . . . . . . . . . . . .  Leptotrombidium haiidasys 

. . .  . 25. - Scutum e n t i r e l y  on the  surfdce of d o r s a l  integument. 26 

- Scutum p r t i a l l y  submerged beneat11 dorsa l  .i.n.t;egument on poster ior  

margin .... ( Genus Neoschongastia ). . . . . . . . . . . .  30 

26. - Base of anteromedian s e t a  i n  advance of a l i n e  connecting bases. of 

a n t e r o l a t e r a l  se tae ;  mas t i t a r sa la  I11 present,  . . . . . . . . . .  
I . . . . . .  ( Genus Ascoschongastia ) . . . . . . . . . . .  27 

-- Base of an1;eromedian s e t a  not  i n  advance of a l i n e  connecting 

. . .  
bases of a n t e r o l a t e r a l  set; ,e ; 1 ! ,  :;.l . . . .  -i .i;;:r- 1 : ...I ! r . . . .  28 



27. - Posterior margin of scutum evenly rounded; 1st posthumeral row of 

se tae  usua1l.y t en  or more, . . . . . . .  Ascoschongastia k i ta j imai  

- 1 - o , , I '  : C ~ ~ L U I I ~  s l i gh t l y  sinuate;  1 st posthumeral row 

of 1 l i f ,  i I I~ , i , r i b  + , . , , . . Ascoschongastia arcarjcgw.2 

28. - Base 31 ~cnsi lLt te  close together, l e s s  than 15 micror,, c i A l  . I , ; ;  

two setae  on coxa I11 (1 -1 -2). . . . . . . .  .Helenicula miyagawai 

- Base of s i n s i l ~ a e  not close together, more than 20 iiiricror~:; 

one se ta  on coxa I11 (1 -1 -1 ) . . . . . . . . . . . . . . . . .  29 

29. - Cheliceral  blades se r ra te  ventr-l ' ,  ; ,?:.lpal t a r su s  with 4 branched 

setae;  humeral s e t ae  two pair1:;; 1 ,;'C, :il< J ,i b i a l  se ta  of palpus 

feathered, . . . . . . . . . . . . . . . . .  Cheladonta ikaoensis 

- Cheliceral  blades not s e r r a t e  ventral ly,  with usual t r i cusp id  cap; 

palpal  t a r su s  with 6 or  7 branched-setae; humeral L~:LJ,c oric pair; 

l a t e r a l  s e t a  of palpus nude. ...... Euschongastia koreaensis 

30. - One pa i r  of humeral setae;  1 s t  posthumeral row of se tae  eight;  one 

mastitarsala. I11 . . . . . . . . . . . .  Neoschongastia posekanyi 

- 'Iko pa i r s  of humera1 se tae;  1st posthumeral row of se tae  12 - 17; 

Lrio t o  six mast i tarsa lae  I11 . . . . . . .  Neoschongastia asakawai 



1. -&yes present ,  l a rge ,  convexed; l e g  111 without a s c l e r o t i z e d  process 

. . . . . . . . . . . .  between t i b i a  arid t a r s u s ;  p a r a s i t i c  on man 2 

- Eyes absent ;  l e g  I11 with  a s c l e r o t i z e d  process between the  t i b i a  

and t a r s u s ;  p a r a s i t i c  on mamnals bu t  not  on man. . . . . . . . . . .  
d a O C S P 1 3 0 O e 9  

( k&&vi,,'rOPINIDja ) u ~ + ~ . c + v P * ~ o ~  

2. - Body more or l e s s  elongate,  not crab-l ike;  ? s t  abdominal segment 

w i t h  one p a i r  of s p i r a c l e s ;  abdom3.nal segment with out  l a t e r a l  l obes  

. . . . . . . . . . . .  ( PlD1CULIT)M ) . . . . .  Pediculus humanus 

- Body broadl..y ov;33.. , crab-l ike ; I sf; sbdorninal, segment wi th  t h r e e  pair's 

',f sp:i,paclcs. . abciorni~lzl sci:;ments wi.th La-Leral lobes,  . . . . . . . .  
. . . . . . . . . . . .  ( PIflHIRIIDAJ3 ) . . . . . .  Phthi rus  pubis  

3 ,  - 3 s t  st,erns;l p l a t e  of t,llj.rd a b d c ~ i i n a l  :;eg:ni.llt r.:i:LIi two groups of 2 

enla:rgsd, s tou. t  s e t ae ;  2nd abdominal segment wi.th i ts  s t e r n a l  p l a t e  

extended l a t e r a l l y  t o  a r t i , c u l a t e  with t h e  corresponding p a r a t e r g a l  

p l a t e  . . . . . . . . .  ( G e n u . s H o p l . o p l e u r a ) .  . . . . . . . .  .4 
- 1 s t  s t e ~ ~ n a l  p l a t e  of th.ird abdominal segment without enl.arged, s t o u t  

set-ae; 2nd abdomina'l segment wi&h i.ts s t e r n a l  p l a t e  not  extended t o  

a;- t i c u l a t e  w i t h  t he  corr-esponding para terga l  p l a t s  . . . . . . . . .  
n o o c a J o u r * a ( G e n u . s P o l y ~ l a ~ )  . . . . e m . . m o . h  

A., - Para terga l  p1at.e~ of abdoriii.ila.1 segment 7 with one acuke pos t e r io r  

;/;'be ~ ~ ~ . . . . . . ~ . . . ~ . . . . . ~ . .  Hoplopleura af'i'ir1i.s 

- Paratergal ,  p l a t e s  of abdominal segment, without. an acu te  pos t e r io r  

l o b e e o e . . s . r o P . . + e o o Y O s s O O ~ . ( 1 0 0 ~ . 0 ( 1 5  



2. - Paratergal  p l a t e s  of abdominal segments 4 t o  6 with two posterior  

se tae  about a s  long a s  the  depth of posteromedian emargination; 

para tergal  p la tes  of abdominal segment 6 with both poster ior  lobes 

. . . . . . . . . . . .  acute o r  thorn-like. IIoplopleura acanthopuq 

- Paratergal  p la tes  of abdominal segments 4 t o  6 with one minute S&L. 

and one s e t a  about a s  long as the depth of posteromedian ernargi.ria- 

t ion ;  para tergal  p l a t e s  of abdominal segment 6 with a dorsal  poste-- 

r i o r  lobe broadly turncate  and a ven t ra l  poster ior  lobe acute, , . , 
. . . . . . . . . . . . . . . . . . . . . . .  Hoplopleura oenonwdis 

6. - Paratergal  p l a t e  of abdominal segment 4 wi th  se tae  shor ter  than the 

length  of the  plate. . . . . . . . . . . . . . .  Polyplax spinulosa 

- Paratergal  p l a t e  of abdominal segment 4 with one s e t a  longer than 

the  length  of the  plate.  . . . . . . . . . . . . . . . . . . . . .  7 

7 *  - ParstcrgaL p la tes  of abdofiinal sck~:~o;~i; 5 \r:ith one s e t a  longer than 

the  length  of the  pla te ;  sp i rac les  novj.c3;lbly c!.3.L.1. :ci . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . .  Polyplax rec1in:~ta 

- Paratergal  p la tes  of abdominal segnent 5 with se tae  shor ter  than 

the  length of the  pla te ;  sp i rac les  not noticeably enlarged . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  Polyplax s e r r a t a  





ECH I NOLAELAPS .. - ECHI ON .I NU! 

Locai i t y  Grio cLev. Collec~or Number of Heference 
C~wrd. karasitati 

00542 Ratrus rattus 

01104 Rattus rattus 

01126 HatLus rattus 

108 Rattus rattue' -- 
37 bttus rattus 

Rnt~us rattus -- 
Hattus rattw -- 

IY Nov 67 

1 I Jan 68 

17 Jan 68 

6 Nov 59 

27 Oct 59 

29 Oct 59 

1 Dec 59 

N of tusan, Kyo~lgsang-Nando 

Near b b a u l p ,  Chejuilo 

b-young N i ,  57th Sig Co 

HU 1 Corps 

H4 I Corps, 211d Battle Gp 

Tukdo Kungd~ng hu, 
Kyooggi-Do 

-- -- - - - 

l)T&'? 4910 5th PM Iab 1 

ISF9698 10& 5th PN Lab 1 

l3M&81 3 h  5th PM I& 8 

37th Med Co 1 

37th h d  Co 1 

37th Hed Co 7 

5th EM Leb 2 






