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This paper illustrates a method for automatic data recording using the printer port of personal computer and
software designed ad hoc. The system was tested by measuring circadian rhythms of activity in the subter-
ranean rodent Clenomys tatarum. Data is recorded in a text-only comma-delimited file, and displayed on

screen.
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introduction

Awomatic data recording in behavioural studies is highly advan-
tageous, Obtaining a continuous data record of animal behav-
iour in @ direct way can be u problem due o experimental
duesign, difficulty in obtaining specimens, and equipment cost,
Flowever, persanal computers are now very common and acces-
sible, and can be used o measare animal behaviour for school
Prrojedls,

A PO parallel port s an extremely versatile input/output
(170} channel which can be used for a number of different sens-
iny and contral applications. It comprises of three VO ports,
callid data, status, and control. Their status can be read by rel-
atively simiple software codes. The continuous monitoring of the
tines on these ports allows for the chrarological recording of the
activity of the dilterent switches.

The system was tested in the Jaboratory using subterrancan
rodents. Although ccological and genctic population informa-
tion is available for various subterrancan rodent species, behav-
weeal infurmation is rather fragmented due to their secretive
habits {Reig et al, T990; Patton and Smith, 1990: Nevo, 1395).
These animals are extremely territorial and aggressive, together
with the peculiarities of the subterrancan habits, this has severe-
Iy restricted behavioural studies in the laboratory (Zenuto et af,
1996},

Figure I "The vilbiternniean rodent Clonomys talarum
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The South Amecrican actodontid, genus Crenomys {Luco-
tucn], is the most diverse of all subterranean rodents (Reig et af.,
1990). Crenomvs wilarum is a long-lived herbivore (Figure )
that inhabits 4 secure, permancently sealed, and closed burrow
system (Zenuto ef af, 1996, Antinuchi and Busch, TO92), [Uis
possible to register individual activity in the ihoratory using a
semi-natural enclosure containing microswitches conmected o
the paralie] printer port of a PC.

Here we discuss a method for automatic data recording of ir-
cadian rhythms of activity under laboratory conditions, of
small mammal species, using a PC parallel port and software
that can read the port input.

Materials and miethods

The animals

Animals of both sexes were coliccted using live traps, Four indi-
viduals of Cenomys talurum (1wo females and two males) were
captured at Mar de Cobo, Buenus Aires Province, Argentina.

Laboratory conditions

The rodents were housed individually in artificial burrow sys-
tem, in the laboratory. Wood shavings for nesting were placed
on the nest box {loers connected to the burrow, The animals
were maintained under a natural photoperiod {12 h light:12 h
dark). The temperature ranged from 18 w0 25 “C, and relative
humidity ranged from 50 6 80 per cent. They woere Fod with
carrots, sweet potato, alfalfa, and sunflower seed. Activity was
recorded individually over 24 h periods.

The burrow system

® Burrows were huilt in the laboratory with black PYC tubes.
The artificial burrows comprised of 4 m of tunnel (80 mn in
diameter), a rosource cage, and a nest box resenibling the
structural complexity described for natural burrows (Figure
2, Zenuto et al., 199G).

& Activity wus detected using the interconnection of the pins of
the parallel port {four inputs and four outputs; Figure 37 and
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Figure 2 Schewtic design of o urow system showing microswitch foca-
tton aund comnection.

adapted soltware (sce Appendix A, adapted from Anony-
mous, 19927,

® 'len numbered, normally open, microswitches (supplied by
Allied, see Appendix BB), were placed in the burrow floor
{Figure 2. The switches woere arranged so that the weight of an
animal closed the clectrical contacts, allowing the flow of a
sensing signal through the switch, The switches were wired
with shiclded cable to a 25-pin connector (type DB23, see
Appendix B), and information was leed to a (386/486) PC via
the parallel printer port,

® When the program is exceuted it asks for the file name, date,
and start time in order to lahel all of the input data. When an
animal walks over u switch, the circuit between two pins is
closed, and the activated switch number and time are shown
on the sereen (Figure 3). File data is registered in a text-only

10 9 8 7 6 5 4 3 2 1

OO0 O0O0OO0CCOCOCOCO0OO0ODOO0OOCO
0O 00 CO00CO0O0O0 000

25 024 23 22 21 20 19 18 17 16 15 14

contma-delimited format,

fa 13 12 11

i
pin 2 3 4 5
15 Eswitch | |switch2 |switch3 |switch 4
13 Fswitch 3 |switch® Jswitch7 |switch 8
12 Jswitch9  |switch 10 |switch 11 |switch 12
10 |switch 13 |switch 14 [switch 15 |switch 16

i
Figure 3 {a) Schematic view of a parallel port connector showing numbered
pins. Pins 2, 3,4, and 5 are outputs aod 15,1312, and 10 are gy,

(&} Areangement of four cutput wnd four input pins, 1o allow for 16 bndi-
vielietd ddeter inpits,
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Figure 4 Daily activity of u solitary mature female of Ctenomys talarum.,

Results and conclusions

Initially, when the system was assernbled erroneous data record-
ings were obtained duc to electric noise. This error was cor-
rected by connecting the PC unit to a good ground.

Male and [emale activity patterns between dark {1800-0700h)
and light {0700-1800h} periods were unitorm  (Mann-Whitney
U= 2.0000; n=4; df = 1, P = 0.0833). Variations in activity
were observed at different hours, although there was no statisti-

cal dilterence between dark and light periods (Figure 4).

Appendix A

100 DEFINT AZ

110 CLS

120 hse = &H3BC

130 DIM p$(4, 4)

140 p$(L, 1] =71 pi{i, 2) =27 p3{1,
3} -3 p$(1, 4) = 4"

130 p&(2, 17 = 5" pS(2, 2) = "6" p3(2,
3) =7 pd(2, 4) = 8"

gt op$(3, 2) = lom
"pB(E, 4y =12

170 p$(4, 1) = 13" pd4, 2) = "14%
P54, 3) - "15" p¥(4, 43 = 16"

180 INPUT " data record file name";
AS

190 CLS

200 INPUT * write comments:”, B
210 CLS

220 [NPUT " type date as: -
ES

230718

240 INPUT " type time as blumm=
%

IS0CLS

200 DATES = F§

270 TIMES =T§

280 QPEN A% FOR QUTEUT AS #1
G0 PRINT 41, BS

IO0WRITE #1, "date: * + LIATES
30 WRITE #1, "time: * + TIMES
20 WRITE #1, " switch, time"

330 ini# = TIMER

3HY COSUB 1000

350 IF cleto = 0 THEN 340
FFOPRINT ' switech number: *; 12S(T,
) time: *; TIMES

JE0 PRINT #1, p5(F C): " TIMES
V]

400 GOSUB 1000

410 TF evcro THEN 400

A2 GO 340

B

43 CLOSE

441

T F -t

RO OUT bse, AHFE

W2 COSUR 2000

NI ceto THEN RETLIRN

LIDDF = 2

LEID OUT bwe, &HIFD

LL20 GOSUR 2000

LI TE ctown TTIEN RETURN

L1200 F =3

LZ10 OUT bye, &HFY

1220 GOSUIB 2000

1230 TF ctews THEN RETURM

1300 F =4

L3 OIT bse, 8HFT

1320 GOSUE 2000

1330 RETURN

2000 inputs = TINPlbse + 1)

MG TIF inputs AND RITS THEN 2110
2020 ctete = 1

NINC=1

2040 RETURN

2110 1F anputs AND &HIO THEN
2210

2120 cteto = ]

21300 =2

210 RETURN

2210 IF inputs AND &H20 THIEN
2310

22 cteto = 1

223000 =3

224D RETURN

FHOOIF npues ANDY &S0 CTHEN
2410

2320 etetn - |

2330 =4

2340 RETURN

2410 vutn = ()

2420 RETURN

Program for parallel port reading, and data recording to a file. In
tine 120, 'bse’ could be cither ‘&H3BC” or '&H378’ depending
on the PC parallel port address.
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Appendix B

Supplier details: AlliedSignal Inc., 101 Columbia Road,
Morristown, NJO 7862; Tel. 00 1 973 455 2000: fax. 0Q 1 973
455 4807, http://www.allied.com

Maplin Electronics, Maplin House, 274-288 London Road,
Hadleigh, Benfleet, Essex, SS7 2DE; Tel. 00 44 (0) 1702
554000, bttp.//maplin.co.uk
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Do you have soniething important to say to the Bioscience Teaching
Community?
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The journal is seeking three main categories of article:

* Subject Reviews: to provide a link between research findings and the classroom.
* Learning Technologies: to give practical advice.
* Research Reports: these may be case studies into any aspect of education practice.

For more information on how you can publish your paper in the only international Journal
specializing in teaching biology, please contact the Production Editor, Helen Benson, at the
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