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Abslract

Trvo species of laelapid mitcs, Haemosamdrts reidi e'r'd Echinory:str sp (nea', t ' r r / r r  sp.  (near cfnam)s),  a long
most abundant oreanisms in ncsts$ i r 1 '  a n  a p p " r e . L l y  r ' n d c .  r i b , o  ' p c . i e '  o t  g l 1 . v p h , g r . l .  s e r e  r h c  m  ^  " b r n d " n r  " r ! r n r ' r  r n  n ' ' r '

o r  t h e  n o r i h e r n  l ( t r n q  s q u i r c l  \ G l " r . '  " ,  ' a 7  ' r r r , "  t S h . r w " .  i n  n o r r h e r : r e - n  O  c g o n  A  f l ' a

Opir'dA), !e'pctai ',1he rpecLes "f Ecl'txanytsut mentioned above, and a species of Acrridae -(nearOPito.la:ts tie!Per saecies ot EcJ:inanttsur mentiooecl above, and a speci€s of Acrridae (near
re the most abundant organisms on the squirrels Of the 29 taxa foundAtot^t ledon barad.oxal  * 'ere the most abundrnr organisms un rhe 5qui f re ls ( ) t  the 29 taxa tound

on tire squi.rcls, 15 were aiso found in the nests Furme fc,un.l in thc ncsts but not on the squirrels
includcd 

'laelaoi.l 
mites of two spccies: cheyletid mires, including a new genus and two nei specics,

un" in a'. g"'iu, Etchelletia (bith are bciirg describcd bv Snilev and Vhitaker): onc glvcvphagid

mire:  f leas; f  thrce smires:  ararsr id (sof t )  t icks;  ancL several  misceLlaneous insects and other invcr-

rebrares [ ' , rms touni  "n squ. , .Ls bL] t  not  in nests inc luded s ix sPccies of  f leas,  {our species of

chiggers, and Det nca, .t sP.

lntroducl ion

There is relatively littie information available concerning arthroPods that inhabit nests

of mammals, aod there has been oo systematic study dealing with nest iohabitants of

the oorthern flying sqr.rirtel (.GLaacomyt sabrinat (Sha* ) ). The ectoparasites of flyiog

squirrels are also inadequately koown (rVhitaker and \Wilson 1974). but Day aod

Benton ( 1980) have studied flea populations of the southern flying squirrel (.Claucottls

ooLan ( Lirr'aetts) ).
The objective of the present study was to determine the invertebrates associated

with the nests of northern flying squirrels in Umatilla, Union, and S(allowa counties,

noltheasterfl Oregon, and to compafe the iesults $rith ectoParasites on flying sqr.rirrels

from the same area-some from the same oests.

Methods and Materials
Flying squirels and [ests wete collected from kestrel nest boxes from March through

July. Nest materials and the squirrels' fur were examined fot iovertebrates undet a

lPrcsenr address: Foresrry Scjenccs Laboratory, 3200 Je{ferson \(ay, Con'allis, Oregon 97111
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dissecting microscope. Invetebrates were cleared and stained in Nesbitt,s Solutioqcontaining_ acid fuchsin. They were mounted in Hoyer,s Solutiotr ancl coverslips wereringed with zuparal.

Results

Twenty-nine nesrs were examined (Table 1)_ The major rlest iohabitao$ were a specresof laelapid mite, Haemogamatus rcicli, ard 
_a 

species "f Clyq,phfi mite, probablynew. The third most abundant forrn was anothemp..i", oi iu.Ujla 
"mite, 

Ecbinonysrus,":^t 
!. 

"J:"3.yt-, also probably new. A raite_, D"i*onyrrm got:rroi))r, normalty asso_ciated with birds was the fourth most abundant nest int ubilrrt. I., o..orr.n.. i" oo,illogical, however, because the squirrels were nesting in lo*", norr*fiy used by birds,and because the squirrels often nest in tree cavities used by birds.

TAET, l l  l .  lnnab i tan is  o t  ?9  nes ls  o f .o r lhern  f l y ing  squ i r re ts  (chu(o ]n ls  sa l r . i tns )  rnd  assoc ia tesor ihe iur or :1 norrhern Jtvins .squirrels tle "q,r",."i" *; .;;;;,, ror leas) iakenrrom n'r:rrcb throush Juty in Umatilla, Unjo., wall;wr ;;""il 
-O;;;..
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TABLE 1.  (  Cont inued )
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! t rsch0ors is l ' {  o r rcon.n \ is  ( l . iN in ; j l
Nco l romt icnh I t ' i ( ro t i  ( } ] { ins )
nusr loenArs l i i t  lo ronU s . i  ( l i j r r ing  )
Inscho.ngas t i r  s (nn  i (o lx  iE i r in la )

(-'iloglllrltrs st)
Pro(n t r . la t rs  sD.
X l isce l laneous ur idenr i l i r ' d

Ars rs idae (so l t -L {cked l i cks  )
I \odes  ug t rs tus  NeumaDn

Xl iscc lhncons  non-Dr las i i i c  invcr le t |a r r .s
( lo l lembo la  (sDr in${ i ! s )

Formicmre ( !D ls )
T l i ys rnoDt . ra  ( rh r iDs)
I lonrop ie ra  (h .pDers)

lrnidentiiicd irsecls
Unidenlificd arachnids

1 i
,
1

l 1

I

t
ll
2

0 . r 2

0.0 r1

rl. rl i
0 . 0 t

0 . 1 1
0 . 0 ;
0 . 0 i
r l . 0  i
0 . 0 i
0 . 1 0
0 . 0  t

t  i t . +

: . 4

6 . 1

0. !l

i i .1
6 . !

1 1 .  L i r l

,  0 . 1 i i
i t  0 .10
1  0 . 0 1

4  1 : .  !

J  ! . i
:  t . i
2  6 , i
\  3 . 2

I  i t , 2
I  3 . '

i i  { r .7

2

1
1

1

;

2
2
2
I

l

1

|  0 l n

The fifth most abundant nest iohabitalt was a flea, Opindasys tespetaLis, a char-
acteristic parasite of flying squirrels in western North America (Hubbard 1947 ). Ot
the 67 flea larvae for-rnd, the majority was probably of this species. Cheyletid n. gen.,
n. sp., and Haemogattusus pantiger werc seveoth and eighth in abundance-

Gohieria (Glycyphagidae ), the ninth most abundaot [esr ofganism, v]'as represented
by 5 adult females and 13 tritonymphs. This genus is poorly known, aLthough Gohietia

fatca (.Otdenars 1903) was described long agc. Gohieia Jlsca crc'tts io stored food,
a habitat similar to that of oests. Volgin (1!61) described G. longircta anC, G. orientaLit
from the European flying squirrel, Pteromys rolans (Linnaeus). Fi.ndJng Gohieria oo
both genera of {lyiog squirrels, Pteromys and Glaucontys, could indicate ao evolutiooary
relationship between these genera.

The remaining nest-inhabiting arthropods occurred io small m.rmbers. They included
severai species of mites, ticks, lice (Anopllra), springtails (ColLembola ), rhrips iThy-
sanoptera), ants (Formicidae), flies (Diptera), and fleas. Trvo of the three lice were
Neohaematopinat rciturcpte , a host-specific species of Glaucottry:.

Thirty-five categories of organisms were found in rhe nests; they toraled 3299
individuals, or 113.8 per [est. The tbiee most abuldant species, holt,ever, were mites.
Mites comprised 2850, or 86.4 perceot of all the individual orgariisms.

Tweoty-nine species o{ orgaoisms were found on the 31 flying squirrels examined
(Table 1). They totaled 1216 individuals, or 41.9 per host individual. The most
abundant s'ere the fleas, OpisodatyJ letperal;i (619 individuals), an<l the mttes, Echin-
oltjt:Iu: ie t cynomys (253 individuals). Acarids, near Acotyled,on patad,oxa, wete the
third most abundaot form (14) individuals). Foutth was the flying squirrel louse,
Neohdematop;n r $; roqteri; 76 individuals (2.5 per squirrel) rvere found on 29
percent of the squirrels. Twenty-wo individuals (0.71 per squirrel) of another louse,
HopLoplewa tiJpinoia, were also preseot oo 9.7 percent of the hosrs. Twenty-seven
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individuals ol Hde.magdl]]t1r. .J reid.i, 2 orlbeLtids, 2 chortoglyphids, 1 glycyphagid, 3
lxotlet angusttrs, 3 Aulrolaelapt lahtenhoLzi, 72 Derndltlrlu.t gaLtituarle;,- I ;a[t
phagan, and fleas, were all forms that rl,ere also found in the nests_

The foilo*'ing 14 ta_xa were found on the squiuels but nor irr the nesrs: 6 species
of eas- Deloteli: hollanli. Hlstrichoptylla occitlentalis. Otchopea: sexdent,lru; ssp.,
Callitopyllu.r terintt, Moorhtyllar cft/.lrxr, Orchapeas caeden.r dtttu (I or 2 individ_
uals each); the tnke Det 2,tcdru tdmil.tci/tri (8 individuais, 0.3 per squirrel, on 1
squirrel); 4 species of chiggets- Eutchoengajtia aregonerrjr (6 individuals on l
squirrels), Neottotnbiclla nticroti (5 individuals on j squirrels), Easchoengattia
peroTTty.tci (l individuals on 2 squirrels), Euschoenga$ia riuicola (1 individual on 1
sqtilrel): Mic.tophthitia.r uncinatut (2 individuals on 2 squirrels) I and 1 specimen each
of Ecbioony.ttttt longichelae er'd prcctolaelaps species.

Thus, in general, the major associares of the squirrels were similar to the major
nest oiganisms- Of the 29 taxa found on thc squirrels, 15 rvere also fouod in the nesrs.

Forms fouod in rhe nests but not on the squirrels (at least in numbels qleater than
one) *'ere argasid ticks, glyo.phagids, and cheyletid mites. Argasid or sofr ticks move
ooto a host to take bl<xxl meals, bur only for short periods. rhus cxplaining their absence
on the squirrels. The cheyletid mites apparently are predators. Adult glycyphagid mites
normally remain in the nest, q.hereas their hypopi use a host for transportarion, as was
the situation we fouod. Alrhough a ferv lice were {oLrod in tbe nests, rhey \vere mote
abundant on the squirrels, because lice attach rhemselves firmly to a host ancl o{ten
remail in place for long periods. The various insects found in the nests r-ould not be
expected to occur on the squirrels.

Chiggers and hypopi of Derntacatus x,ete on rhe vluirrels but nor irr the nesrs,
probably because they, tcn, fotrn relatively iong-term atftchments to a host.

Mites previously reported from northern flying squirrels were Flaentogamatat
antbulant, H. reitli, Echinonl.ru.r occidextalis, a.rd Laela,bt kochi ( AlheC, and Beck
1966, Keegan i951, Redington 1970, Scholren .t al. i 9i2, Srnndrmann and Morlao
i953). All othe! mires from oorthern flying squirels consriture new host records.
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