Grouse o creature sullered from only one
discase |
what sudden and very virulent disorder which sweeps through

per-

mcant by ke discase is a some-

a distriet and in a very short time carvies off a very larg

e
centage of birds.  Sueh a disease was investigated by Dr Klein

some Lwenty years ago, and it is proposed that this discase—
it it be a distinel disease—Dbe called lein’s Discase of the
Grouse.  Since the Committee was appointed there scems
to have been no definite outhreak of Klein's disease, but
innumerable Grouse have been examined which were said by
the game-keepers and moor-owners to be affected with or killed
by “the” disease, which further investigation has shown to
have been done to death by worms or Protozoa. The symploms
of “the” Grouse Discasc are not readily apparvent, especially

to the unclinical cye, .
seslie AS. 5 Shipley A'E'fgfgyf)erw.

ECTOPARASITES
INSECTS,
A. Mavrornaca—Bird-lice or Biting-lice.
L-~Goniodes telraonis, Denny.,
The Broad Bird-louse of the Grouse.
The bird-lice comprise a number of forms, sometimes also tormed
biting-lice, which in the great majority of cases live on the skin of birds,

A fow, such as the dog-louse,! Jive amongst the hairs of mammals, As
this is the alternate host of & common tape-worm,* which passes its

Y Trichodectes latus, Nitzsch, # Dipylidium cantnum (1..),



st be unhe ﬂdw) tl
In ]81'3 Jenuy * deseri
he ca Wls the “ Louse of the
is “ common uprm both the : .
Willow or Hazel Grouset 1 hnd a uum]‘u bu( distinet speci
broader in the ab hmcn, and of much darker colowr.”

Andrew Murray, in his book on Economic Intomologys,® i
ot the broad bird-louse, says:  This is the insect which s ns(xm
especially in the bad scasouns, does so much harm to the yo
when they are feeble and unhealthy.”

Gmuo]r,»mln'mu‘s is the commonest of the
the skin of Clouso, crawling about amonzst 1
and on the vanes of the feathers s
commonly than the narrow bivd-louse of the !
associ M(‘] with it. It is comparatively rave io find & bird free jmm
these “ biting-l (‘“(” b perhaps 10 per cend. s about a f:\i;‘ estimate
of the number of uninfested Growse. The number on cach }n"‘d I3
to some extent anjiin ) Cof their health. Cure ul reh
w il discover but two for threc of a healthy Grouse, but on

“ piner ” hundreds may be mut with.

Tho‘b]oad sbird-louse jis Tusually found Jon” the Tsmaller feathers,
cmv]nw "about half- way Detween their insortion and the tip of their
vanes, “When distwbed th oy hurry away into the brushw ood of ‘uc '
small Teathers, like small deer sceking cover, and tnc) are by no mea
so casy to cateh as one atb first thinks. They cat tho finer barbules of
the feathers, which, accumulating in the crop, gnres the dark, curved
marking in their rather transparent bodics.  On this meagre and arid
diet they scem to flourish, actively produce young, and pass through
several ecdyses or changes of skin.

Tho eggs aro very beautiful objects ; in badly infested Grouse ihr*y
may he numerous, but as a rule they are none too casy to find, Usually

I
A

b Bird-lice, true lice, and fleas are now plased together in the modern group
Anaplerygita,

2 ““Monographia Anopluroram Britannie,” published by . G. Boly, Tondon,
1842, p. 161, P1. xiil. Fig. 3.

3 Tetrao tetriz and Lagopis scolicus.

3 Tetrao saliceti (siv). 5 Chapman and Hall, Londan, 1877,

8 Nirmus camerafus, Nitzsch,




The
broad.
ponding
end is a
cnd of
shown
vo found® on the f
coverslip the cgg-caso
the well-mavked thiek
then began to emerge, coofl with it the eaj
of this struelure to & « cemphasised by the
stands out like a feather borne on its apex, Lhec
louse of the Grouse show the netwo B
conspicuons on the cap, which bears v {aporing filament, longer
than the egg itself. These markings also oceur just clow the eap, bub
ade away towards the fixed end.  The general appearance of the caps
on the alter-plume is shown in P xvirn Fig. 3. Thoy were found on
the 27th July 1908, and they scem to be laid throughout the summer.
There is no metamorphosis, the young leaving the cggshell as
miniatures of their parents.

ﬂl-cbg.o oecms )
11 -—Xadnus cameratus, Nitzsch.

The Narrow Bird-louse of the Grousc,

one, which
sure of a

of the cap.

s well, but they ave

This insced scems to have been first named by Nitzsch® in the
year 1818, but with no deseription. It is fignred and described,
and & bibliography is given by Denny* under the name of Nirmus
cameratus. Denny found it on the Red Grouse, the Black Grouse,
“and T cxpeet also upon the Ptavmigan.”  Grube deseribes it in
MiddendorEs ¢ Siberian Travels ” as existing on the Willow Grouse?
and the Ptarmizan,® thus confinming Denny’s surnise.

This narrow bird-louse is mentioned in Gichel’s article™ on bird-
lice at TTalle, and deseribed and fignred in his greabt monograph.®
Piaget in his © Les Pedienlines,” states his conviction that N, cameratus
is specifically identical with the N. quadrulatus of Nitzsch, from the

Capereailzic.”  This opinion is also held by Kelogg .1

b Menopon.

0

zng, Nitzsoh,
2 Halle, iii., 1818, p. 201,
yin Aneplaverwn Dritannie,” London, 1842, p. 112,

¢« Monograpl
Lagopus elbus., Lin,

3
4
5
8 Lagopus muitus, Leach
7
8

¢ Zeitsch, Ge ., 1866, p. 370,
Insecto Epluoc, 9 Telrao urogallus,
1 VWytsman's Gerura Inscetoruit, 66th Fase. Mallophaga.




. GONIODIN TETRAONIN

Fic. 1. Goaiodes tetraonis.  Denny.  Male scen

from above. The legs are shown on the left side ) g

only. The forked character of the anteunw of the / 71 ,,X‘_l
male and the male genital plates in the abdomen /// '//,/'" Ny
are shown, / /

Fre. 2. flonlodes tetraonis.  Denny.  Female seen
from below.  The unbranched antenne and biting
jaws ave well shown,

Fre. 3. Bggof Menopon pallesceins, Nitzsch. Highly

magnitied. Under the pressure of the cover-slip Fre. 4. Tour exus of Hoadodes tfrannds attached to
the operculum has come away and the egg is the base of an after-plume. The operendum has
squeezing its way out of the egg-shell. fallen ofl’ one of them,

osite p. 186.]
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At one end the eg 5 @ cm which is pus
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were found again later in the season.
There is no me mmmpho\lx or change of the Ly
and then into the adult form, as for instance in bu
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g-case as small miniatwres of U
seemn to cast their s‘mn soveral times, but the exact mun
not known. Dead specimens and cast skins were fmquunﬂy met with,

In no case were eithor of the two species found in the crop of the

Grouse, though, as we have just stated, they ave fully C’\PO\{»(] to being
sndppod ip b) the bird’s beak if the bird cared to notice t! mn, It 1
not known exactly how clean birds get infected ; probably the bird-
lice simply crawl from onc bird to another when the latter are con-
tignous.  Thereis evidence, however, that in some cases, probably rare
ones, they eling to the Grouse-fly and are by it transported to a new host.

B. Sremoxaryera.~Tleas,
(i.) Yam. Puricipz—7Ileas,
I —Ceratophyllus gallinule, Dalel

We are indebted to My N. C. Rothschild for 1dcnufynw this flea,
which is here recorded for the ﬁmb time frowm the (\'OU,\. IL is a

! N. C. Rothsehild, Fut. May., 2pd Ser,, xiv,, 1603, In the ]7'/ ]w
No. 10, Rothschild deseribed this under the name—synony ni--of (mz:u
(L'richopsylic) newsteadd.

1001
i 7‘:/,7‘, s




Fre. 1. Nipinws comeratus. Nitzseh., Magnified,  Female. A scen
from above; B scen from beneath.

of Nirmus eamesdis on the fenthers of a young Grouse
old, A, very shightly magnitied, three cgus on one of the
d to show reticulations.

Fie, 2. By
about three we
wing-covers ; B, very highly magnifi
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- flea had nc :

; drew both male and female,
and the drawings were reproduced in the orviginal report, Now ]
the rdle of the flea in earrying certain buman discases is recognised,
it i3 well to have them acourately delincated, as in o flea every hair
tells.  (PLoxux. Fg, 20)

(eysticercus
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 hitherto been
1
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IV —Ceratophyllus garei, Rothsch.

This second species of flea was found in a Grouse in 1007 5 hut only
one or two specimens were taken. It is recorded by Iivans® from the
nest of the lapwing, and of the ring-dove. Rothschild? has found it
in the nest of a water-hen, and he records that it has been taken from
the stoat, the weasel, the shrew, the vole, and the water -rat, and
from hedge-clippings.

C. Drprera—Ilies.
(i.) Yam, Hrrronoscipz.—Ilorse-flics.

V.—Ornithomyia lagopodis, Sharp-—The Grousc-fly.

This family includes besides the Grouse-ily, the horse-fly, sometimes
known as the forest-fly, the sheep-ked, which has lost its wings and
burrows in the wool of the flecce, and a third species which infests red-
deer. This last has wings when young, but when the flies find a suit-
able host they get rid of their wings and nestle among the fur.  Most,
however, of the members of this family live on birds, and they seem
particularly to frequent the swallows and allied species.

Y Dipylidiwi caninem.

2 Thought by Mr Nicoll to be Jyinenoleplis diminute (Rud.), & tapeworm of the rat.
3 Ceratophyllus fascialns, 4 ¢ Anm, Scot. Nat. Hist,,” 1006, p. 163.
5 Eat. Mag., 20d Ser,, xiii., 1902, p. 225, :
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Fis. 8. Larva of Se/u-
Iy stercorarioe Lo From a
rrouse-dropping, Magnitied.
@.s. anterior spiracle,
p.s5. posterior spiracle. ,
h.s. Jiypostomal sclerite. \\

ph.s. pharyngeal sclerite. /; & ’ N
v.l. viseral trachea. /..;g e
l.c. transverse commissure, /A'}\\ 5
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A

B

Fic. 2. Side view of Coralophy!lus gultinule,  Dale.  Highly magnified.
A, Male; B, Female drawn Lo the same seale and showing the relative

) difference aud size.
mnsite . 188 1 .
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and the ngs were reproduced in the original report. Now that
the role of the flea in carvyin Df uu&hl human digeases s ved «)wnxsj,
it is well to have them accurately delineated, as in a flea every hair
tells.  (PL xax, Fig. 2.)

V.-

Ceratonhylius gavet, Rothsch,
o b

"This second species of flea was found in a Grouse in 1907 ; but only
one or Lwo specimens were taken. It is vecorded by Jivans® from the
nest of the Japwing, and of the ring-dove. Rothschild® has found it
in the nest of a water-hen, and he records that it has been taken from
the stoab, the weasel, the shrew, the vole, and the water -rat, and
from hedge-clippings.

C. DirrERra. -~~11hc
(i.) ¥am. Hpronoscinsm.-—Ilorse-flics,

—Ornithomyie lagopodis, Shavp—The Grouse-lly.

This family includes be \1«103 the Grouse-fly, the horse-fly, sometlimes
known as the forest-fly, the sheep-ked, which has lost its wings and
burrows in the w ool of the flecee, and o "third spocma which infests red-
decr. This last has wings when young, but \shcn the flies find a suit-
able host ’Lhoy ot ot 7id of their wings and nes ¢ among the fur, DMost,
however, of {ho mombers of this family hve. on buda, and they scom
particule 11) to frequent the swallows and allied species.

i

! ])[1/7/7:@/:“74 caniinumm.

2 Thought by Mr Nicoll fo be Hymenolepls diminuta (Rud.), a t'\pﬂworm of the rat.
3 Cczu.foﬂc./ZZuJfmcza!z‘? 4 ¢ Ann, Scot. Nat. Hist.,” 1908, p, 163,
5 Eat. Mag., 2ud Ser,, xiii., 1002, p. 220,
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We do not know the exact
Tt is belioved to suck its
For a time 14 seoms to bin
any one handling Grouse du un
Lwo. They come b : W ave apt
The fo:*, although laree, are - he wu*lh'l
& pair of very large h , z. 1), Altog ih(* w0 inscels
have a sinister aspect, and to pr“} }\ who do not lko tes they are
very vepellent, They occnr Ty coly in h}del» where freshly killed Grouse
have been placed, and after a short time they leave their dead ho.-;(-
and accumulate upon the windows,
The carliest month in which the Grouse-fly has been found is in
June, the latier end. The latest is in Qetobor. They are

2N
most plentiful in A,ugrn.‘s‘t.

5 of the bied, and
o di nh a Ly ov

\

in August th(‘y are m(}o readily canght.  Lik
flies, and sheep-ticks, the Crouse-ly does not lay eggs, but ’uhc; ovaries

produce one Javge cge ab o time, snd this passes into a dilated oviduct
which acts as & utorus, and heve the egg develops.  After attaining a

certain stage of development, the larva swrounds itself with a pupa or
chrysalis skin and is extruded. The chitinous or homy covering of
the larva hardens and blackens with exposure to the air, and forms the
so-called pupa-cage ; in fact, one may alinost say the young are hatehed
as pups. At nowtime is the larva exposcd, though there is a Jarval
stage free in the uterus of the mother wrapped fivst in the ege-shell and
then in the pupa-case,

The pupe were found during August and September. They are
black, shiny, seed-like looking objects, and appear to be deposited
amongst the feathers, from which they arve casily detached. The few we
have found either dropped on some paper over which we were handling
birds, or Jay Joose at the bottom of the cardboard boxes in which Grouse
travel. Probably they take some cight or nine months before they
give rise to the adult fly, and the 1 Ator very likely disappear altogother
from about October till June. Further research is needed to” throw
light on these questions.

Three specimens of the Grouse-fly, all of them taken from one hird,

Y Orpithomyia avicularie, Tin, ’ 2 0. fringilling, Bezid,
3 Proc. Zool. Soe. Lond., 1910, p. 704,




te : rop of
nor have yet found any cestode luyvee or cysts in the
which we have cut x50

(i) Fam. ScAToriiaGinn— SCATOMYZID o ——Dung-flies.

This family containg spenics mnany of which produce their fapvee
alive and deposit them in the bodics of other inseols, or on open sores,
or in organic material. The Grouse dung-fly cammot be ooked upon
as an cctoparasite of the Grouse, but it lays its eggs in Grouse-
droppings, and its maggots live on and in these dejecta, The maggots

&
must therefore constantly be in close contact with and cortainly eat

1
i

P

the eggs of the tapeworms which exist in such vast numbers in the
Grouse droppings; and hence it was thought a profitable object to
investigate for the second state of the cestode. It may bo

recalled that cach Chrouse dropping consists of two parts—(1) the
dejecta from the intestine strictly speaking, and (2) the more flaid
dejecta from the cmea.  The latter pass Jast and lie like a cap
upon the former. The two lateral diverticnla or pouches of the
bird’s intestine known as the camca are unusually large in the Grouse,
and in them the absorption of the digested food takes place. The
fly-maggots are only feund in numbers in the e 2al’’ part of the
dropping.

VI—Scalophaga stercoraria, Lin—The Grouse Dung-fly.

The Crouse dung-fly is first found connmonly in April. In June it
is not so common, owing perhaps to the rain having washed the
caeeal pavt of the droppings away. A Jarge number of the Jarvie have
been examined both by erushing them and by cutting them into
sections, but no {race of tapeworm cysts have been found, although
many weeks were spent in carefully scarching through the tissues of this
and an allicd specics of dung-fly.®  No specimen of either dung-fly or
of their lavvee has been found in the crop of the Grouse (PL xix, Iig. 3).

1Ay © Warburton has kindly identified the mite as belonging to the genus
Canestrinie and probably (o a new species

¢ Sealophaga syualide, Meigen,

]
2
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> Tt is possible that their presence on
may be connected with some of the internal profozoal

mentioned below.
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de ., The
the for a spirochiete® Is tra
another by a The second, and as

is recognised by the natives, and by them ass

of the zame or allied ticks. We have found little trace of »

in Grouse, and the recorded nunmber of ticks taleen in the Grou
sxeept Jocally, so small that they can havdly play any part in Gro
Discase.

VYT -Taodes victius, Lin~—-The Common Sheep-tick,

it is called in
reported from

This species of tick (the astor-bean tick,
America) 15 comnon in many parts of the world, T4 1
sheep, goats, cattle, horses, deer, dogs, cats, foxes, fer hedgehog
haves, rabbits, bats, birds, and man. I ocours most frequently
during the spring and carly summer, but disappears alter the
beginning of July. :

The sheep-tick is onc of the commonest and cne of the oldest
known ticks of Burope. In the British Tsles it often oceurs on hunting
dogs, and is somctimes called the © dog-tick 75 the adult stage i3
especially frequent on sheep, goats, and oxen; less commorn on horses
dogs, and men.  On the other hand, the larvee and the nymphs are
common enough on hirds, lizards, and small mammals—in fact, on
animals which live among and brush through grass or heather. It is
only in the larva and nymph state that we find these ticks on the
Grouse. On cach of the infested birds the specimens were fixed on
the chin or round the eyelids—in fact, in such positions as the Grouse
cannof reach with its healk.  In parts of Ross-shire, especially in certain
woods, these ticks swarm in cnoruous numbers, and the keepers
declare that they kill Jarge numbers of young blackgame. Henee
there is nothing remarkable in finding this species frony time to time

v pyirish Medical Jowrnal, 9ih Nevember 1907, No. 2445, p. 1320,
2 Probably Spirvecheeta gallinarai, 3 Aryas persicus,




