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Abstract 

The behaviour of seabirds and the rate of incidental mortality were observed during 
commercial trawling operations for Patagonian toothfish (Dissostichus eleginoides) in the 
1994/95 season near Macquarie Island and Kerguelen Island. Longlining for 
D. eleginoides and trawling for mackerel icefish (Champsocephalus gunnari) were also 
observed at Kerguelen. Many seabirds were constantly observed near the vessels, 
especially giant petrels (Macronectes halli and M. giganteus), black-browed albatrosses 
(Diomedea melanophris) and Dominican gulls (Larus dominicanus). White-chinned petrels 
(Procellaria aequinoctialis) were common only at Kerguelen. Bird mortality during 
trawling was zero at Macquarie Island and very low at Kerguelen; most was associated 
with a single vessel using a netsonde cable while targetting C. gunnari. Most mortality 
associated with both longliners and trawlers was of white-chinned petrels, with a lesser 
mortality of albatross species. Mortality rates associated with longlining in the 
Kerguelen region were lower than those reported for the South Georgia area, probably 
because the birds at the former site are distracted from the longlines by the discharge of 
offal from the side of the vessel opposite to where the longline is set. 

Le comportement des oiseaux de mer et le taux de mortalite accidentelle ont ete 
observes dans les chalutages industriels de legine australe (Dissostichus eleginoides) 
pendant la saison 1994/95 aux alentours des iles Macquarie et Kerguelen. De plus, B 
Kerguelen, les operations de p@che B la palangre de D. eleginoides et les chalutages de 
poissons des glaces (Champsocephalus gunnari) ont egalement et6 observes. De 
nombreux oiseaux de mer etaient constamment presents autour des navires, en 
particulier les petrels geants (Macronectes halli et M .  giganteus), les albatros B sourcils 
noirs (Diomedea melanophris) et les goelands dominicains (Larus dominicanus). Les petrels 
a menton blanc (Procellaria aequinoctialis) n'etaient frequemment rencontres qu'8 
Kerguelen. Pendant les chalutages, lamortalite des oiseaux etait nulle a l'ile Macquarie 
et tres faible B Kerguelen ou elle etait causee presque exclusivement par un navire qui 
utilisait un csble electro-porteur de contr6le des chaluts pendant la p@che de C. gunnari. 
La plupart des cas de mortalite associes aux palangriers et aux chalutiers concernaient 
des petrels B menton blanc et, B moindre mesure, des esp6ces d'albatros. Les taux de 
mortalite associes B la p@che B la palangre dans la region de Kerguelen etaient plus 
faibles que ceux declares B proximite de la GPorgie du Sud et ce, vraisemblablement, 
parce que les oiseaux, dans la region de Kerguelen, Ptaient detournes des palangres par 
le rejet de dechets de poissons par le navire, du bord oppose a celui de la pose de la 
palangre. 

B TeueHHe ce so~a  1994195 r. y o-sa Ma~yopa a o-sa Keprene~ 6blno noAseprHyTo 
Ha6nlofleHHm IlOBefleHMie MOpCKHX IlTHIl H YpOBeHb MX no6oseoi CMePTHOCTH B XOAe 
TpanoBoro npoMbIcna naTaroHcKoro KnbIKasa (Dissostichus eleginoides). Ha 
Keprene~e TaKme noneepranHcb Ha6nfO~eHHH, R P ~ C H ~ I B  n p o ~ b ~ c e n  D. eleginoides a 
~panosbrfi npoMbIcen nenx~ofi  pb16bl (Champsocephalus gunnari). B6nasa c y ~ o s  
IIOCTOXHHO Ha6nH,flUloCb 6onbruoe KOnllW2CTBO MOpCKMX HTHU, o c o 6 e ~ ~ o  rIlraHTCKHX 
~ ~ ~ ~ B ~ C T H M K O B  (Macronectes halli H M.  giganteus), Y ~ P H O ~ P O B ~ I X  a J Ib6a~poco~  
(Diomedea melanophris) H noMHHmaHcKMx YaeK (Larus dominicanus). Fenoropnbre 
~ Y ~ ~ B ~ C T H H K M  (Procellaria aequinoctialis) BcTpevanHcb TonbKo Ha Keprene~e.  B 
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Xofle TpanOBbIX p a 6 o ~  y 0-Ba MaKyopH CMePTHOCTb IITMII 6b1na H Y A ~ B O ~ ~ ,  a y 
K e p r e n e ~ a  - OqeHb HPi3~0fi; B O C H O B H O M  3Ta CMePTHOCTb 6b1na CBR3aHa C 

npMMeHeHHeM O A H M M  CYAHOM ~ a 6 e n b ~ o r o  H ~ T ~ O H A ~  npM qeneeoM npoMbrcne 
C. g ~ n n a r i .  B ~ O ~ ~ W M H C T B ~  CnyYaeB CMePTHOCTb KaK Ha RpyCOnOBaX, TaK M Ha 
Tpaynepax 6b1na c ~ ~ 3 a ~ a  c 6en0ropnb1MM ~ ~ ~ ~ B ~ C T H H K ~ M M ,  a B Me~buIeii cTeneHM - 

pa3nllYHbIMM BMAaMR anb6a~pocca. C M ~ P T H O C T ~  npR RPYCHOM IIpOMbICne B pafi0He 
Keprene~a 6b1na MeHbuIe, YeM B paiio~e mXH0fi reopr~ki, BepORTHO B CBR3M C TCM, 

Y T O  Y WXHofi re0prMM IITMqbI OTBneKaWTCR OT RPYCOB C ~ P O C O M  OTXOflOB 

nepepa60T~R C 6op~a ,  IIpOTMBO~OnOXHO~O TOMY, C KOTOpOrO YCTaHaBnMBaeTCR RpyC. 

Resumen 

Se observ6 el comportamiento de las aves marinas y la tasa de mortalidad incidental 
durante las operaciones pesqueras comerciales de arrastre del bacalao de profundidad 
(Dissostichus eleginoides) en la temporada 1994/95 cerca de las islas Macquarie y 
Kerguelen. Tambien se observ6 la pesca de palangre de D. eleginoides y de arrastre de 
draco rayado (Champsocephalus gunnari) en Kerguelen. Se observaron muchas aves 
constantemente cerca de 10s barcos, especialmente petreles gigantes (Macronectes kalli y 
M .  giganteus), albatros de ceja negra (Diomedea melanopkris) y gaviotas dominicanas 
(Larus dominicanus). Los petreles de ment6n blanco (Procellaria aequinoctialis) solamente 
fueron avistados con frecuencia en Kerguelkn. La mortalidad de las aves durante 10s 
arrastres fue cero en la isla Macquarie y muy baja en Kerguelen; la mayor parte asociada 
con un solo barco que utiliz6 un cable de control de la red para la bLisqueda del objetivo 
C. gunnari. La mayor parte de la mortalidad asociada con palangreros y arrastreros fue 
de petreles de menton blanco, con una mortalidad mas baja de albatros. Las tasas de 
mortalidad asociadas con la pesca de palangre en la region de Kerguelen fueron mas 
bajas que aquellas notificadas para el area de Georgia del Sur, probablemente porque en 
la region de KerguelPn las aves fueron atraidas a la descarga de desechos efectuada 
desde el lado opuesto a1 del calado del palangre. 

Keywords: Dissostickus eleginoides, Champsocepkalus gunnari, CCAMLR, 
Kerguelen, Macquarie, seabird mortality 

INTRODUCTION 

The Southern Ocean fishery for Patagonian 
toothfish (Dissostickus eleginoides) began around 
the  Kerguelen I s lands  i n  1984/85 a n d  Sou th  
Georgia in 1986/87. Since then it has expanded 
rapidly both within a n d  outside the CCAMLR 
area, and in recent years the D. eleginoides fishery 
h a s  been  t he  mos t  impor t an t  o n e  w i th in  t he  
CCAMLR a rea  (CCAMLR, 1995). Repor t ed  
catches have averaged 2 830 tonnes per season, all 
t aken  b y  longl iners ,  i n  Suba rea  48.3 (South  
Georgia) over the five seasons 1990/91 to 1994/95 
and 4 800 tonnes from Division 58.5.1 (Kerguelen) 
during the same period with catches taken by  a 
mixture of longlining (12%) and trawling (88%). 
A trawl fishery for  this species s tar ted i n  the  
1994/95 season near Macquarie Island (54"301S, 
159O45'E) which i s  outside the CCAMLR area, 
north of Subarea 88.1. A total of 450 tonnes was 
caught in that season. 

(Croxall e t  al., 1990). By-catch rates  of u p  t o  
0.457 birds per 1 000 hooks have been observed 
(SC-CAMLR, 1995a). These other fisheries, as is 
the case at South Georgia, occur in the vicinity of 
i s lands  whe re  there  a r e  la rge  popula t ions  of 
seabirds, particularly albatrosses a n d  petrels, 
which  a re  vulnerable  t o  injury o r  dea th  f rom 
fishing operations. Whereas the South Georgia 
fishery is conducted entirely using longlines, the 
Kergue len  a n d  Macquar ie  ca tches  a r e  t aken  
mostly by trawling, and where longlines are used 
i n  t h e  Kergue len  f i shery ,  t e chn iques  a r e  
somewhat  different f rom those used  a t  South 
Georgia. The interaction of seabirds with fishing 
vessels was closely monitored during the 1994/95 
season i n  bo th  t he  Kerguelen a n d  Macquarie  
f isheries ,  a n d  th i s  p a p e r  s u m m a r i e s  these  
observations. 

METHODS 

The  h i g h  mor t a l i t y  of seab i rds ,  ma in ly  Three types of fishing vessels operated over 
albatrosses and giant petrels, associated with the the Kerguelen Plateau in  Division 58.5.1 during 
longline fishery for D. eleginoides in the vicinity of the 1994/95 season with two principal species 
South Georgia (Subarea 48.3) is well established targetted: 
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three 54-metre-long Ukrainian longliners Behavioural techniques used by the birds to seize 
fishing for D. eleginoides; food are described according to Harper et al. 

(1985). 

three Ukrainian trawlers (83 m, 84 m and 
102 m in length) fishing for D. eleginoides and 
mackerel icefish (Champsocephalus gunnari); RESULTS 
and 

Longliners 

0 two French trawlers (78 m and 87 m in length) 
fishing for D. eleginoides. During longline fishing in the Kerguelen area, 

birds attracted by baits were caught on hooks and 

The longliners fished using the method 
described by Duhamel (1992) and Cherel et al. 
(1995), in which setting and hauling of the lines of 
2 400 hooks takes place both by day and night. 
Fish waste (heads, guts and tails of D. eleginoides) 
was discharged during line setting from the 
opposite side of the vessel to distract the birds 
and reduce incidental mortality. The trawlers 
were factory freezer trawlers of which one, Mys 
Ostrovskogo, still used a netsonde cable. 

The incidence of bird by-catch was recorded 
by fisheries inspectors on each vessel in the zone. 
The information consisted either of individual 
observations gathered during the normal work of 
the observer, or of observations connected with 
the quantification of by-catch of non-commercial 
fish species. Special attention was also paid to the 
netsonde cable during observations aboard Mys 
Ostrovskogo. 

At Macquarie Island, only ohe vessel was 
fishing. This was the 85-metre-long Australian 
factory freezer trawler Austral Leader. This was 
fishing for D. eleginoides 3 to 5 n miles to the west 
of the island at depths between 600 and 1 000 m. 
A scientific observer was aboard for the duration 
of the principal voyage to the island, during 
which 350 tonnes of D. eleginoides were caught. 
All phases of the trawling operation were closely 
observed during the voyage, and the behaviour of 
the seabirds around the vessel was noted. 

drowned during the setting of the longline. The 
species most affected was the white-chinned 
petrel (Procellaria aequinoctialis), presumably 
because of its tendency to dive for the baits. 

Incidental mortality occurred despite measures 
to divert the birds away from the longlines during 
setting, i.e. discharging factory waste from the 
side of the ship opposite to where the lines 
were set (Table 1). A detailed analysis of 
42 longline sets observed throughout their entire 
deployment shows a mean by-catch of 0.28 birds 
per deployment (0.12 b i rds / l  000 hooks) in 
November/December, which is less than the 
0.50 birds per deployment (0.21 birds/ l  000 
hooks) observed in February by Duhamel (1991). 
This difference could be connected with the more 
active searching for food by the birds in February 
when their chicks have developed beyond the 
brood stage (Le Petitcorps, pers. comm.). The 
mean capture rate of 0.02 birds per longline set 
(0.008 birds/l 000 hooks) with waste disposal 
from the opposite side of the ship compared 
with 1.19 birds per longline set (0.496 birds/l 000 
hooks) without waste disposal during setting 
(Cherel et al., 1995) demonstrates the potential of 
this method of waste disposal to minimise 
incidental mortality in this fishery, although more 
data are necessary before simple interannual or 
seasonal variability can be discounted. In 
considering this method, the CCAMLR Working 
Group on Fish Stock Assessment (WG-FSA) noted 
that the use of offal to distract seabirds may be 

Table 1: Incidental mortality observed on the longliner Primore ts  during the 1994/95 season. The 
fishery targetted D. eleginoides. 

Dates 

Observer 

Total longline sets 

Mortality observed: white-chinned petrel 
black-browed albatross 
grey-headed albatross 
wandering albatross 

17 November 1994 
to 2 January 1995 

Capdeville 

205 

7 
3 
2 
0 

10 January 1995 
to 6 March 1995 

Castano 

232 

10  
2 
1 
1 
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useful in this particular fishery because the 
number of hooks set is relatively low (2 400) 
and setting times are therefore very short 
(SC-CAMLR, 1995b - paragraph 8.58). 

Trawlers 

Austral Leader fished in the vicinity of 
Macquarie Island from 1 January to 12 February 
1995 with only two short breaks of less than one 
day each. The vessel made an average of five 
hauls per day (a total of 198 hauls) in the depth 
range 600 to 1 000 m between the island and the 
western edge of the Macquarie Ridge, less than 
5 n miles from the island. Most hauls were of 
three to four hours duration on the bottom and 
covered 12 to 15 miles, essentially along the same 
track. The vessel did not use a netsonde cable. 

No mortality or injury to seabirds was 
observed on the voyage. Birds were never caught 
in the net itself, which is not surprising as the 
fishing depth was well below the birds' diving 
depth, and they would be alert and fast enough to 
avoid the net during hauling. No bird was seen 
to collide with any of the trawl gear or the ship 
itself. Observations covered all phases of the 
trawling operation, i.e. setting, towing and 
hauling. The behaviour of the birds can be 
summarised as follows: 

After the first few hauls, the number of birds 
attending the ship was fairly constant. There 
were usually about 150 giant petrels 
(both M. halli and M. giganteus), 50 black- 
browed albatrosses (Diomedea melanophris), 
50 Dominican gulls (Larus domninicanus) and 
4 grey-headed albatrosses (D. chrysostoma) 
regularly following the ship or sitting on the 
water close by. Skuas (Catharacta antarctica) 
were first seen around the ship four weeks 
after fishing started and up to four birds were 
seen from then until the end of fishing. Two 
shy albatrosses (D. cauta) followed the ship for 
the final two weeks of fishing. Other species, 
such as the wandering albatross (Diomedea 
exulans) and Cape petrel (Daption capense), 
followed the ship occasionally. Species such as 
the light-mantled sooty albatross (Phoebetria 
palpebrata), sooty shearwater (Puffinus griseus) 
and prions (Pachyptila spp.) were occasionally 
seen from the ship, but did not seem to take 
any notice of it. Nearly all of these species are 
common around the island, and most breed 
there (Marchant and Higgins, 1990). 

Early in the voyage, the birds were observed 
near the ship at all times, either sitting in large 
groups on the water close to the ship or flying 
across the stern area. After the first two weeks 
of fishing, they seem to have learnt that food 
was available only about the time the net was 
hauled. For the remainder of the voyage, most 
birds stayed close to the ship only from the 
time hauling commenced until the factory 
stopped discharging waste from fish 
processing. 

When the net reached the surface during 
hauling, birds would attempt to pick food 
from its meshes. The giant petrels and 
albatrosses would sit either beside or above 
the net and reach for morsels, whereas the 
Dominican gulls would swoop from above to 
grasp food. This behaviour only lasted two or 
three minutes as the net was quickly hauled 
aboard. There was a similar period when the 
net was being set, but this was shorter because 
the net, with its heavy ground gear, sank 
quickly. 

The major interaction came when the factory 
began discharging waste from a chute on the 
starboard side about 10 m forward of the stern. 
A few birds (usually less than 20 black-browed 
albatrosses and giant petrels) would sit near 
the chute and attempt to scavenge from the 
surface or surface dive for food. Most of the 
larger items such as fish heads and tails sank 
too quickly for them, but they often picked up 
lighter items such as pieces of liver and guts. 
They were more successful later in the voyage 
when the factory waste was macerated, 
producing many more smaller pieces. Most 
feeding, however, took place well behind the 
stern. A large group of birds would sit behind 
the propeller wash, about 80 m astern of the 
ship. From there birds would move forward 
and attempt to seize food, and then drop back 
relative to the ship as it moved forward. 
Alternatively, birds flying around the ship 
would approach the propeller wash area from 
the side, landing on the water to seize food, 
although Dominican gulls would often 
attempt to seize food with their bills while still 
on the wing. Frequently, small melees of birds 
fighting over food scraps would form in the 
ship's wake and be left behind by the ship. 
The above behaviour meant that birds rarely 
came closer than 5 m to the fishing gear, except 
when they were attempting to take morsels 
from the net during hauling and setting. 
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At Kerguelen there was much greater fishing 
effort than at Macquarie Island and some bird 
by-catch was observed, although it was much less 
than with the longliners (Table 2). Mortality 
directly attributable to the trawl gear mostly 
affected diving birds such as white-chinned 
petrels when they were trying to seize items lost 
from the trawl. They were either caught in the 
meshes of the top of the net (Duhamel, 1991) or in 
the bag of the net, equally during setting or 
retrieval. All but one of the birds were killed in 
the C. gunnari fishery. The relatively small size of 
this fish (24 to 40 cm total length during the 
1994/95 season) makes it much more easy to 
ingest than D. eleginoides and, therefore, more 
attractive to birds. As with the longline fishery, 
the capture of birds was only observed after the 
end of the brood stage of the chicks. 

In the case of Mys Ostrovskogo, it is difficult to 
determine the relative contributions of the trawl 
and the netsonde cable to bird mortality (Table 3). 
Birds definitely killed by the netsonde cable were 
found between this cable and the headline of the 
net. The cause of death of birds found in the bag 
of the net could be either collision with t h i  
netsonde cable or diving into the net. The 
estimate of mortality caused by the cable is 
therefore a minimum because some birds could be 
injured or killed by collision with the cable and 
fall in the water, ending up in the net. The mean 
mortality rate, including all species and causes of 
mortality, is 0.48 birds per day. Observation of 
bird behaviour during the setting and hauling of 
trawls by Mys Ostrovskogo showed that the birds 
were capable of seeing the netsonde cable under 
some conditions, judging by the frequent 
observation of avoidance reactions. Mortality 
unequivocally caused by the netsonde cable was 
only observed during four trawls in particular 
meteorological conditions. For two trawls, the 
ship's speed relative to the wind was nil, i.e. the 
ship was moving in the same direction and at the 
same speed as the wind. In the other two cases, a 
strong wind was blowing at right angles to the 
direction in which the ship was travelling. 

DISCUSSION 

These observations in the vicinity of Kerguelen 
and Macquarie Islands in sub-Antarctic waters 
demonstrate that there is little or no mortality of 
birds arising from trawling at either location, even 
though the species composition of birds following 
the ships, and in some cases the species fished, are 
different. At Macquarie Island, where the target 

species is D. eleginoides and white-chinned petrels 
are uncommon, there was no mortality. Most of 
the activity around the vessel by albatrosses, giant 
petrels and Dominican gulls was in attempting to 
seize waste from the fish factory and, to a lesser 
extent, from the net when at the surface. Similarly 
at Kerguelen, only one white-chinned petrel, a 
common species around the island, was observed 
killed in the D. eleginoides fishery, which 
accounted for 54% of the trawls (Table 2). In the 
remainder of the trawls, which were targetting 
C. gunnari ,  the bird mortality was higher at 
0.027 birds per trawl, although this is still a low 
figure. Most of this mortality was observed on 
the one vessel with a netsonde cable where at 
least seven of the total of 17 bird deaths, including 
all of the albatross deaths observed, were caused 
by the cable (Table 3). Trawling in the C. gunnari 
fishery, provided no netsonde cable is used, poses 
problems only for diving birds, principally 
white-chinned petrels. Fine mincing of offal 
before discharge may make fishing vessels less 
attractive to birds and so further reduce the 
possibility of incidental mortality. 

By contrast, longlining appears to be 
responsible for some incidental mortality at 
Kerguelen, although the practice of discharging 
offal from the side of the vessel opposite to that 
from which the longline is set appears to reduce 
the extent of the problem when compared to the 
South Georgia fishery. Although 72% of the birds 
killed in the longline fishery were white-chinned 
petrels, the impact of this mortality is tempered 
by the size of the population at Kerguelen 
(100 000 to 300 000 breeding pairs (Weimerskirch 
et al., 1989). The impact of fishing mortality 
on the smaller populations of grey-headed 
and black-browed albatrosses (7 900 and 3 115 to 
3 225 breeding pairs respectively) will be 
proportionately greater. The global decline of the 
black-browed albatross population observed 
during the last 20 years (Woehler, in press) 
underlines the importance of quantifying the 
mortality due to fishing operations in order to 
establish if this is likely to affect albatross 
populations. 
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Table 2: Incidental mortality observed on trawlers fishing in the Kerguelen and Macquarie Island areas during the 1994/95 season. 

1 Dates 

Ship 

Area 

Season 

Scientific observer 

Target species 

Total number of trawls 

Mortality observed: 
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black-browed albatross 
grey-headed albatross 

1 Jan 1995 
to 

11 Feb 1995 

Austral 
Leader 

Macquarie 

summer 

Williams 

D. eleginoides 
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Kerguelen de 
Tremarec 

Kerguelen 

Spring 

Castano 

D. eleginoides 

146 

1 
0 
0 

6 Nov 1994 
to 

15 Nov 1994 

 MY^ 
Ostrovskogo 

Kerguelen 

Spring 

Capdeville 

D. eleginoides 

33 

31 Mar 1995 
to 

20 May 1995 

Kerguelen de 
Tremarec 

Kerguelen 

Autumn 

Le Guilcher 

D. eleginoides 

205 

0 
0 
0 

3 May 1995 
to 

15 May 1995 

Austral 
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Autumn 

Castano 
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0 
0 
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30 Dec 1994 
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Ostrovskogo 

Kerguelen 

Summer 

Castano 

C. gunnari 

204 

1 
0 
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6 Jan 1995 
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76 

1 
0 
0 

Table 3: Apparent causes of incidental mortalit associated with the trawler Mys Ostrovskogo, 2 February 
to 9 March 1995. Target species was C? gunnari and 149 trawls were observed. 

2 Feb 1995 
to 

9 Mar 1995 

M Y S  
O S  trovskogo 

Kerguelen 

s m e r  

Capdeville 

C. gunnari 

149 

13 
3 
1 

16 Mar 1995 
to 

26 Mar 1995 

Vozrozhdenie 

Kerguelen 

Autumn 

Le Guilcher 

C, gunnari 

4 2 

3 
1 
0 

White-chinned petrel 
Black-browed albatross 
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Tableau 1: Mortalite accidentelle observee sur le palangrier Primorets pendant la saison 1994/95. D. eleginoides 
constituait l'espece visee. 

Tableau 2: Mortalite accidentelle observee sur les chalutiers p6chant dans les regions des iles Kerguelen et 
Macquarie pendant la saison 1994/95. 

Tableau 3: Causes apparentes de la mortalit6 accidentelle associee au chalutier Mys Ostrovskogo, du 2 fevrier au 
9 mars 1995. C. gunnari constituait l'espece vis6e et 149 chalutages ont 6te observes. 

Ta6n~qa  1: n o 6 o ~ ~ a s r  CMepTHOCTb, H ~ ~ ~ E O ~ ~ ~ B L U ~ X C R  Ha XpYCOnOBe ~ P U M O P ~ ~  B Ce3OH 1994195 r. 06'beK~ 
nosa - D. eleginoides. 

Ta6n~qa  2: H O ~ O Y H ~ R  CMepTHocTb, H ~ ~ J I E O A ~ B L U ~ X C S I  Ha Tpaynepax, pa6o~asruax B paBo~ax Keprene~a a 
o-sa M a ~ y o p ~ ?  B TeveHMe ceso~a  1994195 r. 

Ta6n~qa  3: BklflH~hle IlpkiYAHhI ~ O ~ O Y H O B  CMepTHOCTkI, C B X ~ ~ H H O &  C TpaynepOM MblC O c m p 0 6 ~ 1 ~ 0 z 0 ,  
c 2 Qespansr no 9 MapTa 1995 r. O 6 ' b e ~ ~  noBa - C. gunnari. onmecTBo ~ a 6 n m ~ a ~ m a x c ~  
~ p a n e ~ u f i  - 149. 
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