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ABSTRACT

-The authors are mainly concemed with behaviorl ecology of wildlife animals,

H'u.- activity of the labaratary was mainly focused on:

“a wild mustelid, stone marten (Martes foina), in a suburban enviranment;

a large game mammal, the wild boar (Sus scrofa), in order to collect basic
information needed in management opemtions; i

the red fox (Vulpes vulpes) ecology in order lo cnrnplre the behavior of
normal and rabid animals; &,

and an endangered bird species, (black grouse, Tetrao tetrix tetrix) and Ms
pattern of land fheather) use after a fire,
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Afl tracking siudies were conducied in wooded areas of the southern part of
Belpium (Wallanie) from 1576 to 1984, The results are discussed in relatinn o
factors modulating time and space ulilization.

Recently, our laboratory has been developing research programs on eco-

ethology and habitat partitioning of freshwater fishes in the River Meuse Nasin,
© First resulls of a feasibility study of [racking experimenis on the barbel (Rarbus
b:;hus, Cn&rlniu'ac]' are aisn pm1 enled.

"INTRODUCTION

For more than 200 years, the aim of hiologists has been 1o study and under-
stand animal hehaviors. However, the motivalions have been slightly chang-
ing, slipping from scientific curiosily 1o a crucial need to understand and know
how animals behave, in order lo protect man against their “noxiousness” or
lo preserve them lrom man's nuisances (best knowledge, best undersianding,
best pratection). In Southern Delgium (Wallonie), a survey of wild verlebrate
populations, carried oul in the late seventies by scientists from 1he Zoological
Institule of the University of Ligge, led 1o the canclusion that more than 60 per-

ceni of verlebrale wildlife species living In Wallonie were endangered, and -

stated the need for more research aiming al wildlile protection,

. Since Cochran and Lord {1963), more than 2,000 tracking and hiolelemelry
studies have been conducted on more than 500 species throughout the world
and tracking has to be considered as a major ecological technique in studying
animal behaviar, specially as regards noclurnal, erratic or migrallng specles,
which can’l be observed easily,

. This paper sums up the tracking studies {and associate activities) conducted

In Wallonie since 1976 on flive largel species: 1) the slone marlen {Marfes foina ~

Erx. 1777), a small musielid whose Belgian geographic distribution has been '
considerably reduced for 150 years (Libois, 1982), 2) the wild boar (Sus scrofa

L. 175M, a large game mammal ollen considered as a major source of nuisance
for cultivated fields, 3) the red fox (Vulpes vulpes L), as the main veclor of
rabies, 4) the hlack grouse {(Telrao felrix fetrix L, 1750}, a small palliform living
In small populations in the Belglan “Haules Fagnes,” and 5) the barbel (Rarbus
barbus L. 17500, which is still one of the most abundant cyprinids in Wallonie
rivers despile a severe decrease In its populations (Philippart, 19871,

STOME MARTEN

The present sludy deals with ilpace and time wlilizalion of one adull male in-
dividual in a suburban area around Stockay 51, Georpges (Lal, 50735' M, Long,
521" £} during spring 1983, The animal (1,700 g} was captured in a toppling Irap
on April 4th, anesthesized wilh ether (Lockie & Day, 1964}, and equipped with
a 167 MHz radio transmiller (K0 % 12 mm, 40 g, Lithium ballery, 900 mAh,
expecled life: 6 months, Durchard, West Germany) packed In a collar contain-
Ing a rigid closed loop antenna, as collars seem preflerabledlo harnesses lor

M

small carnivores (Cochran & Lard, 19637 Kenward, 19071 Teacking was done
nightly with a digital ten-channel recelver and a Yag! anlenna (precision 27 and
Incatlons wore pinpointed thanks o a light ampliflcalnr {Moctron). Radio lo-
calinng in the field were recorded as distances from known landmarks, Acthvily
thythms, mavements, and home range (delermined by Maohr's, 1947, mini-
mum area method) were moniinred aver an B3-day perlod rom Apeil Ath (cap-
lure of the stone marten) to June 25th (Iransmitter [ailure).

Figure 3.7a shows an ecological map of the study area around Stackay S1
Georges and the radiolocations of the animal over the tracking perind, delim-
ilimg a 60 ha spring home 1ange. As regards home ranpe ulilization, we decided
ta divide spring inlo three enuivalent perlods during which home range slze
andl shape are quile different,

Radinlncations of the stene marlen bebween April Aih and Apeil 26th are
sumrmed up in Figure 3.1h, Sixty percent of the tetal spring home range was
used during this perliod. The animal was mainly found In “natural” haliials
{copsewnod, wasle ground) and in urban areas. Mo habital preference could
he shown aver this perind (diversity Index (117 =1.96; equitability () =0.76).
During the (nllawing perind (April 271h-May 200h), anly 30% of the home ranpe
were used (Figure 3.1¢) andd most of the activilies were focuser on a paplar
plantation (H' = 0.7; |' =0.7) which was visited every night and where the anl-
mal could eal damestic duck cpgs stolen from nearhy farmyards, Durdng lale
spring (May 29h=June 25th), we noticed a sensihle shifl in the activities and
hahitats chosen by the sione marten (home range =50%; H'=1.46; |'»0.23),
that could he explained, on the one hand by a severe decrease in domestic
analids epes production and, on the ather hand, hy the search lnr a male.

We identified & resting places used by the stone marlen durlng the tracking
pedod. Secnndary order resting places were always close 1o the night activily
center aned should he considered as lemporary raid camps allowing the anlmal
to minimize energelic expendilures when he hunts far fram his lavorile resting
place (G1, 79% of the locations).

Dala from 21 complele iracking nights revealed that the mean distance trav-
elled by night was 1250 m (s = 656; range 300m to 2,600m) and thal noclurnal
excursions duration ranged lrom 1h20 1o h00 (m = Gh00; &= 1h22). The animal
left his resting place soon afler sunsel (m= 4 &6 min.; $=26; range 4 32 1o
+ 145 min.} and returned 1o il on an average of 77 min, before sunrise (s=57;
fange =184 1o 430 min.). The aclivily rhythm pattern of the animal 15 charae-
terized by an alternance of halts (hiding, hunling, cating) and rapid move-
ments, However, we noticed ihal, under bad weather condifions, the length
antl amount of movements were drastically reduced and that the animal spent
much more lime in temporary resting places. The other major faclor that
seems 1o influence the activily af the slone martlen is the "lecding surcess™
of the previous night (confirmed by a quantitative and qualilative analysis nf
facces of the animal).

As Tt can he seen from the tracking data, the stone marlen develops an
oppoartunistic pattern of hablial use: lts foraging activities are nol tandomly
nor regularly distribted: within the home range, several core areas are s

cessively explaited in a way that seems to be linked with thelr relative frod
availahility,
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WILD BOAR

This section sums up the results and eonclusions of wild hoar tracking stindics
conducied in the fnrest nl Nismes {Lal, 50001° M, Lrng, 4°35°E) from May 1901
ta April 1984, Throe male (30-70 kg and two female (15-70 kgl Individuals,
equipped with 167 MHz transmitters (130g; expecied life: M months), were
tracked during this perind. Tracking equipment and procedures were similar
1o those described in the first section, T

Time and space utilization in wild boar activity fhylhm patlerns seems mine
cipally influenced by three majar factars: 1) climale [zeasons and meleoro-
lagical conditions), 20 man's activities (hahital madificatinns, feniling, aml
humntingd, and 1) soelal gatus, !

During summer amd spring, when food and cover are easlly adailahle, the
searnnal home range and movements are reduced when eampared In winler
flinle food and high hunting pressure). Feeding places are aleo dilferents e-
cidunus wonds in summer vs, copplce, foddering places, and land under rul.
tivation in winter feanifer plantations are almas) compleiely forsalien), Within

a seazon, mavements lenglh and mean speed were found 1a he appreciahly
reduced under bad weather condiilans {log, heavy raln, gusty wind),

We also noticed that sex and social status played a major part In time
and space ulilization, Adult males are principally “solitaires” and live In a
wide scasonal home range (> 500 ha), resiing in thickel zones and feeding
in copsewand. However, old males travel smaller distances and move mane
stowly than females and younger males living within a herd (respectively 4 km/
day a1 0.69 kmih vs 4.05 kmiday a1 1.13 kmih), Sews live in smaller averlapplng
hame ranges although the presence of yaung Individials in summer olten
leads A sow 1o extend her home range [from 150 1o 650 ha) and ta mave faster
135 kmih), - ;

Taking into account these resulls derived from radio tracking data coulil
help biologists and adminisirators to reduce boars® ereaticism, and subsequent
damages caused 1o crops, by conlrolling regularly boars populations, slowing
down conifer replantations (as coniferous woods represent a minar feeding

hahital for boars), prolecting declduous wonds, and increasing foddering
places during food shorage perlods,

RED FOX '
In 1904, during a study conducted on post-juvenile dispersion of young foxes
in the woods of Sart-Tilmant, we had the apparunily lo caplure a shewecks.
old rabid female. The fox was equipped with a 167,200 MUz radio transmiiter
collar and iracked from June 10h o September fth, using equipment and pro.
cedures deserlbead in the first seclion,

In the daylime (resting perlod), the fox was mainly located In copplce aned
covery; whereas, nighttime activily centers were always close 1o urhan areax
(parcens, meadows, roads). The home range Increased almns! in an expAnen-
tial way durlng the study period: 7 ha on July 18th, 14 ha on Aupust Mh, and A0

u



Gl 0 w2 bl UM Lhe ialinwing aays, ing transmitier couldn’l be de-
lected anymore bul aur study fox was observed twice close In human habiia-
tions In the daytime and was found shol on October 12th in a parden near
Rotheux, 10 kms ahead from the limll of itz previous home range.

Our resulls differed significantly from post-juvenile dispersion pallerns of
“normal” foxes living In similar hahitats (mean distance travelled during dis-
persinn: 2 kms) (Lloyd, 19001 and of adull ralid foxes. Andral et al, (1902) never
naliced major movemenis oul of the home ranpe while tracking & adull rabid
foxes. In conclusion, 1t seems that rabies inlluences differently young and
adull Individuals, modilying repartition within the home ranpe as repareds adult
foxes and increasing dispersion distances for juveniles. but this hypothesis
should be confirmed by fulure tracking study on rabid foxes.

BLACK GROUSE

This study deals with time and space utilization af two male black prouse dur-
Ing the mouliing period in the Belgian “Haules Fagnes,” near |alhay, soon aflter
a fire (April 29th), The birds were equipped with homemade 75 Midz radio-
transmitier collars (55g) and tracked from two towers with a Yapi null peak
syslem from May to August, 1976,

The home range over the study perod averaged 42,5 ha (15% of the “Grande
Fagne de Jalhay™). Two main aclivily periods could easily be identified: al
dawn (3:30=7 : 00 am) {wisil 1o the arenas) and al the end of the allernoon (400
rid 1o 7100 ruad, Thee grouse's dally activities were always focused in small rones
(0.5 ha) and movements ranged (rom 300m Io 750 m a day. The animals were
found 1o stay in “wonden” areas within the burnl zone (0% of the locatinns),

The presence of black grouse in a burnl habilal was quite unexpecled as
the almosl complete destruction’ of the heather layer didn’t allow them to find
hiding places on the ground. Qur results differed signilicantly from those of
tracking sludies carried out in Scolland from Oclober, 1967, 1o May, 1960
{Robel, 1969} mean home range: 447 ha (vs 42.5 ha); area of concentrated use
{75% of the locatlons): BB ha [vs 37.5 ha). Several factors could explain these
differences. First, the size of the study area and of the grouse populations were
differeni. Moreover, our grouse didn’l belong 1o the same suhspecies as
" Robel's ones (Tetrao telsdx felrix vs Tetrao 1 beitannicus) and lived at different
latitudes and under different climatic conditions, Hewever, the preponderant
faclor Is prabably the.seaton during which tracking aperations were carrled
oul (Ociober-May vs May-August); the animals being less aclive (lwo 3-hours
periods of activity) during the moulting perlad. This hypothesis could help us
in explaining a sensible increase of grouse’s home range in lale Augist,

BARBELS

For thirly years, hinlelemelry has been extensively used 1o maniior move-
menis, activily rhythm patterns of captive and lree-ranging animals. While

n

wildlife binlogisia can allen visually ohserve their stugly animals [or transmif-
ter elfects, fisheres researchers haven't the same nppnﬂl.milf. In reviewlng
unterwater hiolelemeiry lileralure; we nolleed thal transmiller altachment
methiods (stomach Insertion, surgical and external implaniation) can adversely
alfect fish {reduction of swimming ability, madilicalinn of predator-prey tela-
tinns, survival rale, 1ag retention, growlh); so evalualions of lagging proee:
tlures have tn he done hefore starting tracking aperatinns and 1o exlrapnlate
tesulls with confidence 1o a larger group af untapped animals.

To this enel, we eonducied laboratory expedments to evaluale the ellects of
external and surgical atachment procedures on the hathel (Rarhes harbus, 1,
testing for survival, growth, behavior of dummy radin tagged vs, contiol bar-
hels, healing, and lag Inss, -

Experiments were ennducted on 5 groups of harhiels (140g-1,400g) rearedd
al the CERTR (Tilange, Relgium) ina 2,000 L {2 ® 2 = 0.5m) Nevee-thronigh MV
tank where fishes were fed daily with commerclal trout pellels, Cylindrical
dummy transmilters (2.0 - 25z were construcied ol 4-componens epoxy esin,
Transmitter size, shape, and welght simulated proportions of commerclally
available transnillers and were designed to welgh 'r-irﬁ.lnl the fish weight ot
of the water, Fishes were anesthesized in a 20 1 container with a 100 ppm
M5-222 snlution 41 14-20 *C with dissolved oxygen maintained above 6 ppm.
External attachment methnd was applied on 16 bathels. In the first group
(“Saddle,” n=n, JMA980), iransmiflers were allached dnrsally with a slde-
satldle harness (£ 2g) In aboul 4 min, Two 0,5mim aylon 15-kg-test mennfila-
men! altachment wires were passed in a syringe needle through a rubher pad,
fish muscles and rubber pad-plastic plate apposlie the transmitter, ancl hall
siliches secured the wires to the plasile plate [cl., Mellas & Haynes, 19051 In
the second proup (“Tandam,” n=8, 30/04/80, the mbher pads-plasiic plaie
harness was replaced by a small (2g) eposy dummy Iransmitter. Swgleal im-
plantation procedure was similar to (hat used hy Hart and Summetrfell {1975),
npening a midventeal incision between the pelvic girdle and the anus, A ster-
ilized (alcohol) transmitter was inserted into the corlom and the Incision was
closed with interrupted sulures placed S-Bmm lateral o the Incision and
through all levels of the bodywall. Three types of sulure malerlals (3-0 anil
2-0) were nsed: long-lenn resorhable polyfilament, Dexon (n=7, 0104/00,
non-absorhable monafilament Flexocrin (n=A, 01/05/08) and shorl-lerm re-
sorbable material, eatput (n= 8, 11NG/A). Fishes were checked every day for
survival and tag loss and every 5 1o 10 days for welght and healing,

Catgul materlal was resorbed (of torn ool on a average of 7 days (410 days)
while fishes helonging 1o the “Dexon® group lost thelr suture llaments within
the first day tknols were found Jonse, then untied). However, the 22 surgically
implanted fishes were alive at the end of the study, none of them did expel his
dummy trangmitier, neither through the lumen of the Intesline nor thranph
the Incision, and no fungal nor bacterlal Infection could he scen dining the
study period. As regards healing, the muscle layer was closed up snones In
fshes sulured with Flexocrln (m =18 days) and with catgul (m=20 claye) than
in fishes that lost Dexon sulure materal (m=32 days) but complele healing
(including cicatrization ol the bodywall) was achieved more rapledly in calpul
and Nexon proups {respectively 42 and 45 days aller iranamitier tmplantaliong

1]



than In the Flexacrin group (54 days). These differences could he explained on
(k2 ane hand by the major part played by sulures dusing e fiest days and on
the other hand by the strong Irrilation caused by the presence In the healing
zone of permanent sulure materlal, g

External attachmen! was proved less reliable than Intraperitoneal implanta-
tion: 6 of the 8 barbels from the *Saddie* group died within the first 20 days,
when exposed 1o thermal gradient (14-19 *C) and low oxypen levels, while
surgically implanted barbels seemed unaflecied. The two surviving fishes were
still alive at the end of the study period but ane of them had Inst his transmitter
on day 4. Mo morlality was observed in the “Tandem® group but 5§ fishes had
broken the attachment wires and lost their tags (on days 42, 52, 56, 62, 69} ANl
externally dummy radio tagged barbels had enlarged holes (1-5 mm) in the
skin and muscles around the attachment wires and several rows of scales were
eroded by the rubber pads of saddles, -

Figure 3.2 shows the evolulion of radio tagged barbels weight during the

. study period. We noticed a sensible weight loss (3-5.5%) in all groups during

the ten first days. Further controls allowed us o show a significant dilference
between short-lerm resorbable {or lost) suture groups (Dexon and catgut) in-
creasing their weight from the tenth day and, on the one hand, lishes suilured
with Flexacrin, unchanging thelr weight (94.3% of thelr inftial weight) during a
40 days period, and on the other hand, externally dummy radio tagged barbels
{up to 10% of weighl loss on day 60}, :

In conclusion, by testing different attachment methods and sulure maleri-
als, with all factors taken into account, surgical implantation closed up with
shar-1erm resorbable materlal represents the best method to attach transmil-
ters lo barbels.
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