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Abstract

Harp seals have a distinet underwater vocabu1ary during the

breeding season. The animal appears e10se to mute for the remain-

der of the year. Attempts were made to monitor the change of ea11

pattern over the period 77 03 06 to 77 03 16. An artifact, a sea1ing

vesse1, produced changes in recordings. Suggestions are made as to

the possib1e signifieanee of man-made noises on the harp seal.

Introduction

An examination of harp seal (~. groen1andicus)underwater voca1-

ization patterns in 1975 (Terhune and Rona1d 1976) indicated that the

seals are voea11y aetive all night and 1ess active at daybreak and in

the ear1y afternoon. This study was continued in the Gu1f of St.

Lawrence during March of 1977. A few days after the recording equipment

had been dep1oyed, a l sea1ing" vesse1, the Nadine, a 36.5 m stee1 stern

trawler, entered the area 77 03 09 accomp~nied by an ice breaker, which

subsequent1y 1eft, 1eaving the Nadine within 2 km of the apparatus.

This unp1anned presence of the Nadine prec1uded a fu11 determination

of the normal dai1y or month1y voca1 behavioura1 patterns. A change

in the night-time ca11s which has noted may have been a direct result

of the presence of the vessel.
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Materials and Methods

A hydrophone and cassette recorder were left on the ice near

the edge of a herd of harp seals. Every hour the recorder was

operated for 150 ± 20 sec (Table 1). The average intensities of

high (4 kHz) frequency calls over each 2.5 min period were later

determined. The levels are expressed as decibels (dB) relative

to an arbitrary reference (Table 1). The average intensity level

was determined for each hour of the day before and after the arrival

of the vessel (Fig. 1). Except for the treatment of the intensity

measures, the materials and methods were similar to those of Terhune

and Ronald (1976).

Results

The daily vocalization pattern of the "undisturbed" seals

(M~hl, Terhune, Ronald 1976) (March 6-8) indicates that the calls

were emitted throughout the 24 h period with the lowest activity

during the ear1y afternoon. This finding is simi1ar to the 1975 data.

The earlier study indicated a peak in the activity around midnight and

a lull at sunrise. This year a peak occurred just after sunrise.

Further studies in boat-free and boat-operating waters wou1d be required

before this difference cou1d be tota11y assessed, but some assumptions

can be made.
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It was not possible to determine the daytime vocal activity

of the seals after the arrival of the vessel. The close proximity

of the vessel to the recording apparatus resulted in the seal calls

being completely masked by the motor noises. On four of the record

ings, the motor noise of the boat was greatly reduced during the night

and it was possible to measure the intensities of the seal vocaliza

tions during these times. At night, a change occurred in the call

levels, particularly from 23:00 to 05:00 (Fig. 1). The latter were

weIl below any of those which occurred during the "undisturbed" time.

In 1975 an overall increase in the vocalization levels at the middle

of the month (2 weeks post-parturition) was recorded. This appeared

to be related to the onset of courtship and mating. In 1977, pupping

in the Gulf began about February 20 and continued on until after March

1. Although the onset of mating mayaiso have been spread out over a

2+ week period, it should still have been occurring throughout this

study. The decrease in vocal activity from 23:00 to 05:00 was there

fore not likely to have been a result of a change in normal breeding

activity.

Discussion

As other observations were b~ing made on the seal herd it is

known that up to March 9 the arrival of the vessel was the only major
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disruptive faetor in the reeording area. During earlier studies on

harp seal ealls (M~hl, Terhune and Ronald 1975) it was noted that a

moving vessel eould be deteeted at distanees greater than 5 km. There

is no doubt that the seals eould also hear such a vessel. The elose

proximity of the vessel would have prohibited voeal eommunieation

between the seals throughout most of the day. The overall voeal

reduetion, when there were few aeoustie artifaets present, may have

been a result of this disturbance.

It is not yet possible to link a reduetion in voeal aetivity

to a signifieant behavioural change on the part of any segment of

the seal population. We have no evidenee whieh would suggest that

the noise of the vessel was detrimental to the general well-being

of the herd. The interruption of a ehannel ofeommunication however,

would be expeeted to have some effect on any group of soeial animals

especially those that may only voealize during the breeding season

(M~hl, Terhune, and Ronald 1975). Bearing in mind the limitations

of the present data, the following may be hypothesized as to the seal's

response to the vessel noises.

The loeation of the harp seal females within the herd is deter

mined by the presence and position of her pup. Dntil it is weaned,

the female is believed to stay in the proximity of its pup, return

ing at least daily. The males and non-Iaetating females are not

fixed to any one region. It is possible that the reason for the

deereased number of ealls after the arrival of the vessel was simply

that many of the nearby males and non-Iaetating females had moved
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to a quieter area. The lactating females may have been disturbed,

but not enough to cause them to desert their pups.

While it may never be possible to test the hypothesis, it is

important to remember that the presence of a loud sound source did

appear to alter at least one aspect of the behaviour of the seals.

The effect of noise pollution must be considered in environmental

impact studies, on shipboard population counts, and in radio track-

ing studies, etc. The majority of the harp seal phonations are used

only at breeding time. If they were occluded or inhibited by mechanical

and/or physical visual noise, it may weIl be that this artifact will

be of some significance in the future potential of the breeding animals.

Summary

Recordings of harp seal calls were obtained in the Gulf of St.

Lawrence throughout a number of 24 h periods during the breeding

season. After avesseI arrived in the area, a marked decrease in the

night-time seal vocalizations occurred. These observations were made

only when the boat noise was greatly reduced. During the day, the

noise of the ship was much louder than the seal calls and inter

animal acoustical communication would have been severely hampered.
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An explanation for the reduced vocal activity may be that a number

of the seals (males and non lactating females) left that area of

the herd.
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TABLE 1.

DATE

Levels (dB re arbitraryreference level) of high frequency voca1izations of
harp seals during March 1977. Note: N denotes boat-motor noise which pre
c1uded detection of the seal ca11s, bracketed va1ues were obtained from one
minute duration recordings and blank spaces indicate times when recorder was
not operating.

TIME OF DAY (HOURS ) ,

1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16,17, 18, 19,20,'21, 22, 23, 24

0- •

l".tarch

6 19 19 20 22 21 21 21 21 22 22 23

7 21 22 23 22 23 24 25 27 25 23 20 19 (19) 22 23 23 22 20 21 21 20 21

8 22 22 22 20 21 23 24 24 23 22 21 20 (19)

9
Nadine cruising

N N N 18 N N N N N 21 18 19 19 195 k.In away

10 Sea1ing taking p1ace from Nadine within 3 km of recorder.

, 11 N N N 18 19 18 17 18

12 17 17 18 18 N N N N N N N N N N N N N N N N N N 15 15

13 17 17 N 15 15 N Very fe,v adu1ts on ice some ki11ing of young around box.

14 Ki11ing near box N N N N N N N N N N N N N N N N 13 12

15 12 12 14 14 13 N
Kil1ing near N N N N N N N N N N N N N Nbox

16 N N N N N N N N N N N 9764 pe1ts loaded on Nadine
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Pig. 1. Average intensities of harp seal high frequency

vocalizations before (open cir~les) and after

(closed circles) the arrival of a vessel in the

area.


