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genera, Statistical analysis of the standard measurements af
sirts for the Mexican and Panamanian Tylomys populations
therefore, the data
THe standard measurements, in jnillimetem,

‘ total length, 134.1 + 1.0; tail length, 50.0
il8.0 4 0.2; ear, 8.5 + 0.04. For Qtotylomys
they werc: (otaliength, 119.5 « 0.9; tail length, 47.1 + 0.8,
bnd foot, 6.4 + 0.2: ear, 9.4 2 0.2, Tylomys weighed 20.2 o
0% gr ms and Otoly!umys 10.2 » 0.3 grams at birth. The least
variancs over fime was observed in the lenzth of head and body,
without Lail, and was therefore most valuable for comparisons
of grewth rutes ovey time. At birth, Tylomys measured 84.3 ¢
2T mwm and Ototyloinys measured 6’? v 32 Head and

fid not reveal any differences at day one;
vere nonled.

3.2 mm,
vody renath of Tylomys from Mexico was 34,9 per cent of adall
body length; those frym Panama were 35.8 per cent and Oto-
! 5 were 46,4 per cent of their adult body lengths., No
staticfical dlfferenceb were found beLween males and females
i birth for either genus

For approximately 30 days after b!rih, the neonates of both
fene-a adhere tenaci ously to their mol;her s inguinal teats.
Both Tylomys’ and Ototylomys® young are precocial, with Ota-
fglomys Young being Meimore precodial. The greatast number
UIT ble (o respond to joud noises be-

oy s were initiall
twien days 8 and 9 while the largest nunﬂber of Ototylomys
ivtully responded by day 2 Eye oppmng veearred for the
ge%rest number between days 10 md 11 in Tylomys and day 6
for Olotviomys, Hearing preceded g-_ve opening in all but four
ens-+S i

Uylomys from Mexico hwe dttmned 50 per cent of adult body
len:th by day 14 and those fram quma between days 12 and 14,
Plo.ylumys resch 50 per centiof their adult body length by day 2,
N¥i-ety per cent of adult body f gth is reached at 120 days in
the Mexican Tylomys while the Panamanian group grew to 20
per cent of Lheir adult body tength by 116 days, Otatylomys

grow to 90 per cent of their ad 1 body lengih by 58 days of
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THE “PISTRESS CRY OF/ INFANT DERRMICE,
“RRONYSCUS: PHYSICAL CHARACTERISTICS,

STECH{C DIFFERENCES, SOCIAL PUNCTION
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Isolated Peromyscus pups vocailzé» with rapid sets of ulira-
sonic squeaks. These soungs were recordod from pups of 8
different taxa in crder to q,u'm ify snecx@s specific character-
stics and parameters sho,wmg, development'ﬂ changes. The be-
havioral responses of ﬂ.du}?t female Perof‘nysws to recorded
squeaks were tested to clprify the funch(m"af"{fme calis.

Pups of Peromyscus mfmlculatus bameh P.m, gracilis, P.
polionotus, and P. leucopus, were recordeeg from day 1 after

Birih v A we e of eye-opening. gPups of P, cali~

il the average
fornicus. P, melmo*ahrys, . m.nebracensi, and P, difficalis
were recorded whel, vmiable I

Statistical mmiyeeafshawed significant mﬁ@ specific differ-
ces in the number of squeaks in a group of mqueaks (set), the
duration of individual fequeaks and in basic ,\r{,quenmes The
P.mantculatus subbpeues showed similar me‘gn basic frequen-
z, gracilis — 22.9 kHz, febracensis —
23.% RI iz} as did P nelaﬁafﬁﬁﬁ (22.8 kHz}. Mean basic fre-
quencies for P. leudopus and P, polionotus weré higher {26.7
KE# and 31 4 kHz) while those for P, ¢ 111formcugs and P, diffi-

L. polionates (3.70} was signifivantly different

The number of squeaks per set for P.m baird

groups.

om the mean

and P. leucopus {3.15). These T'emp()r’ll
parameters all decreased significantly in mean value gver age,

Comparison of oc,cﬂioscupe fi zme and sonagrams demm.u
strated species- speuf:n patterns’of frequency and intensity
modulation. Each of the taxa studied differed from; Ane others
in at least one quanhfmbie parameter and in its m-)dnhtwn
patterns. These calls "Lls') showed characteristick which make
sounds easy to locate, such as high [requenmes;h equency and
intensity modulation, redundancs, and sharp rige and fall.

The hypothesis thal tiaese calls might affe ," he behavier of
a mother mouse, {1} by iner 2asing her a(f:'vm, and stimulating
her to search for a “pup-in-distress”; (2) by enabling her to
efficiently locate a ealling pug; and (3) by pz oviding sufficient
long -digtance information for pre{erenuaL,resgmnses io species,
was tested with groups of mice in two moﬁlhed open-field
boxes. P.m.bairdi mothers were testedfin a two-way box, for
differential activation and p:eferencc foﬁ‘ recorded t;queak:s of

P.m. bairdl pups versus mechanical clicks and white noise,
In termis of numbers of responses, g g*rect choices, and dis-
tances traveled towards the mouse s ueaks, the test and con-
trol groups preferred the squenks td elicks or noise. Similar
groups of Pom.bairdi and P, leuco ‘mothers preferred
leucopus squeaks to white nolse, § ose test groups given
A chioice between squeaks of the tWO spebies showed minimal
diserimination. 4« ‘%-J

P.m, bairdi mothers %howed aceurate 10-; ation of the source
of squeaks from recor dings nf/\wc pups inig fan-shaped test
box. Responses to recordin g* were faster and more accurale
than to live if {irst choices ‘ﬂ’one were considered bul a mean
of three choices showed no mgﬂrmlmnt differchces between re-

sponses to live pups and refordings. ;

These data are inter préied te mean that the waueaking of a
pup dropped by a mother upmm{‘ moving a nest of fleeing o
disturbance is both a negessary and sufficient fa S ensur-
ing retrieval and SllI‘VlVfil The sounds alert the Mother mouse
to the situalion, allow Wer to locate the calling pup "éff;c iently,
thus reducing risks ofﬁseau ching in the open, and po%sﬂ;lv even
permit her to responﬁ preferentially to her awn speues The
ontogenstic changes dn the characterislics of the sqne&ﬁgq Cor-
relate with the decpeasing amounts of maternal behavidrs,
possibly because of reduced stimulus effectiveness, D1[’£er—
ences in the ‘;queaks pecur in temporal and physical param-
elers across ages and between species in Peromyscus,
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THE BCOLOGY OF S50ME METAZOAN PARASITES OF,
AND THEIR EFFECT ON, SMALL STREAM FISHES AND
FRY. [Available for consultation at the University of
Waterloo Library)

KAKONGE, 3am Atwoki Kabyanga, Ph.D.
University of Waterloo {Canada), 1872

The ecology of some metazoan parasites infesting fishes
and fry inhabijting a small stream was studied by regular sam-
pling from January 1970 to January 1972, The specimens of
fish examined included 19 species, mostly minnows (Cyprinidae)
of. which the commaon shiney (NOLI‘E}{)}& cor nuius), the f"{the‘zd

gnathus hanmmsom) and the cr eek chub (Semomus atromacy-

latus) were the most common.

oilis were lower {18.6 k¥z ana 19.9 KHz}, These frequencaes

‘maded te rise with age.
Squenk duration differed significantly hetween the taxa from
P, polionstus (0.13 sec.) to P, m. gracilis and P. californicus

s ST

Set duration did not differ significanily across the

Emphasgis was placed on an extensive investigation of all
the muetazoan parasites cccurring in the stream fish commu-
nity in regard to incidence, intensity, seasonality of life cycles,
relative infestation in different species of fish and different
micrehabitats in the study avea Artificial infections were also
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carried out wherever possible, mainly to assess falal parasite
levels for comparison with infestation levels observed in the
field,

The Monogenea (Gyrodactylus spp.), the glochidia of vari-
ous species of Pelecypoda and the metacercarial trematodes
belonging to black spot (Neascus spp.), white grub (Posthodi-
plesterum m. Hoffman (1958)) and visceral/b
flukes (Ornithodiplesterum ptychocheilus (Faust)) were numer-
ous enough to permit analysis of their seasonal dynamics,
Winter parasilaemias were specifically more diverse than
summer parasitaemias, possibly suggesting a link with the
glacial parasite fauna. In fact, most of the parasite groups
abundant during summer were metacercarial trematodes
whose definitive host is a bird, and could therefore easily be
recent post-pleistocene invaders of temperate regions.

Surface and superficially -developing parasites were influ~
enced more by seasonal effects (mostly temperature) than
were paragites imbedded in tissue and protected from direct
contact with the environment.

Termination of the parasitic period of glochidia oceurred
in spring, coinciding with the period when the stream fishes
have been shown to be mest active and are therefore poten-
tially able to disperse the young mussels far and wide.

The seasonal intensity of fish infestation with metacercarial
trematodes dropped sharply following the peak of infection in
summer. The drop was most probably due to death of the
heavily parasitised fish.

The intensity of infestation of fish with any group of para-
sites recovered in larpe nambers increased with the size of
fish, possibly because of the greater surface area and, in some
cases, the longer period of exposure to infection: but in the
case of the black spot (Neascus spp.} and the white grub {Post-
hodiplesterum m. minimum) the intensity and incidence de-
creased in fish of very old age. The decrease appeared to be
due to “natural” immunity, coupled with death of the heavily
infeated figh al an earlier age.

Mortality due to infeslation praobably exceeds 50% in fry
and is caused mostly by metacercarial trematodes.,

BIOSYSTEMATICS OF THE GRYLLOBLAT’I‘ODEA. {To obtain
& microfilm copy please order directly from fhe National Li-
brary of Canada at Ottawa]
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The North American Giyiloblattiqée are either hygrophilic
oecupants of the alpine-subalpine orfacultative cavernicoles of
lava ice caves., The resear ch indicates that the habitats pre-
ferred by Grylloblafta must be coiﬁ and moist but not wet, The
preferred Eﬂ)—me sub't]pme hy})ohmmn was found to be bheneath
stones 50 to 160 cm. buried 20‘;@ 530 cm., deep in the substrate
Grylloblatta alse temporarily o',ﬁcupied glaciers, snow fi.eids,
rotting logs and borders of gl:_éi'a] springs. The optimum mi-
cro-climate in the alpine-subalpine habitats was within - 3 to
+8°C. with a humidity above/70 pey cent, Humidilty evidently
governs the occcupancy of tl}é hypolﬂhion more than temper-
ature, The insect will not Anhabit wpol;ilnon wilh relative
humidities less than 70 per cent, reg rdless of temperature.

The cavernicolous hﬁitqt for Grylioblatta is a micro-
environment limites to g few ice mvesim lava fields. Suffi-
cient ice must be pres¢nt to maintain & %prmg to- fcl“ tem -
perature of -3 to +8°C. and over 80 per ‘cent relative humidity.
During the winter the ice cave is rechargéd with cold air below
the tolerance of Grylloblatta at which timeithe insect inhabits

the hypolithion.

The temperature preference of Grylloblatta, established ir
the laboratory, was between - 3.5 and +5°C. at 9B to 99 per
cent relative humidity, -2.2 to +4.5°C. al r(‘l'mve hurnidities
petween (10 and 90 per cent, and - 1.1 to « 1.6°C/ at 50 to 70
per cent ;e‘nuve i‘it}lﬂidltl“& Temperature Loiei ance al humit
ities above 95 per cent ranges between -4 and 5 11°C. Fours
hour expoéuze to +16°C. and one-hour cxpoqure at -5.5°C, 5
produces 50 per cent mortality. Lethal extremes were -8°C.
and +23°CL Al stages of the insecl were found to be active
year moandx with no dormant period. The mean freazing poin
deprassion of the hemolymph was measured at - 0.98° C., ther
fore, the inségt remaing active in a supercosled state. s

Twenty-six new populations were found during this resear:
extending the distribution from the Yuk(m—}jritish Columbia »
horder to the sputhern Sierra Nevada of Califarnia. Five new
species and thr ée new subspecies are herd described, The
distributional cht{t indicate the presence of four divergent gro
characterized byiisolated endemic pf:pulcmcns or species, Th
present disjunct cﬁgstrlbmlon and zeogeogrmph\, have been fund:
mentally influencell by the genlogic and glimnatic events of the
late Pleistocene, Further, regional and/sometimes highly lo-
calized volcanie "Lci\wity during the post Pleistocene, the warn
dry Hypsithermal peg iod, and the re- bu th of summit and cirgl
glaciers, commencing approximately 2500 years ago, have al-
fected the distributional patterns of Gyylloblatta, The recent
zoogeography of the virious qpeczes"é'ffamﬁéﬁiﬁﬂimns in wester
North America is chscgzssed

A comparative hp;d‘ analysis of Gl vlloblattidae and six oUu
insects from related or (%81 g, and with varying temperature
preferences, shows chffoa ences in fa,tty acid composition, The
composition in Gr ylloblat}ta ig moré like that in Dermaptera,
but the affinity is as remdte ag is demoustratui in the numers
ical analysis. Analysis ofiwyiioblatm shows 65,8 per cent of
the total falty acids are ungaturated, 81 per cent of which have
melting points below its ma‘xzmum tolerated temperature. The
data clearly indicate the }ow iempez ature adaptation of Gryllé
blatta; such compomtmn is x‘mt seen in the warmer toler‘ance
forms,

in a numerical analysis r>f1164 external and internal mor+
phological characters in Gryllpblaita and seven other related
orthopteroid insects, Dermapfera has the closest affinity @
CGrylloblatta, The puenehc affnuhes and relationships of the’
Grylloblatia, as shown in the aralysis, place the taxon at the ;
ordinal level. The most dccea)t.:\bie systematic treatment of
this group is as the order (}1 yilthttodeq.

FINE STRUCTURAL ASPECTS OF DEVELOPMENT OF°
EIMERIA NINAKOHLYAKEMOVAE IN CULTURED CE_LLS

. / '\
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Utah State Umversﬂy, 41973 {
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Development of I‘u‘ne: ia mnakohiyammevqe from intraceli
ular sporozoites to malure first-generation merozoites was
studied. ’\,’Iono}ayer cell line cultures of ovine trachea, kidne,
and thyroid cells wele inoeulated with 'apm ozoites of |, mna :
kohlyakimovae. C’hlrures containing pu*asﬁes were Hxed al
the appropriale ngmber of days alter an@( ulation and prepares
for examination, { Sporozoites, trophozoi 09 gchizonta, and *
mernzoites grown in cultured cells were Qxammed with the
electran microscope. Intracellular spom?mfes had ultrastrg
tural characterfuties similar to those of m&!mu Hular sporoz@@
except that apparently functional micr oporg‘; were ohgerved,
During transfgrmation of sporozoites fo tronhozmtes th
conoid, annuli, and subpellicular tubules, as&weii as some
tions of the inner membrane complex of the pellicle, digappe

% .




