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Abstract 

Monitoring of demersal fish at inshore sites of the South Shetland Islands has continued 
at Potter Cove from 1991 to 1999, and at Harmony Cove, Nelson Island, in the austral 
summer of 1995/96. Still evident is the decline in trammel-net catches of fjord-dwelling 
Nototlzenia rossii and Gobionotothen gibberifions in relation to the non-commercially fished 
Notothenia coriiceps, which was previously reported for the period 1983-1990. A trend of 
increasing N .  rossii catches was observed, but the levels of relative abundance of this 
species and G. gibberifvons are well below those found in the early 1980s. These results are 
supported by our knowledge about the diet of the piscivorous Antarctic shag 
(Phalacrocorax bmnsfieldensis) in the South Shetland-Antarctic Peninsula area in this 
decade. The decrease in recruitment to the inshore sub-populations of N .  rossii and 
G. gibberifions over the last 16 years was most probably caused by the offshore commercial 
fishery in the area in the late 1970s. This interpretation is consistent with historical 
information on offshore commercial fishing and with the results of scientific surveys in 
the area. 

Le contrble des poissons demersaux des sites c6tiers des iles Shetland du Sud s'est 
poursuivi a l'anse Potter de 1991 5 1999 et a l'anse Harmony, a l'ile Nelson, pendant l'ete 
austral 1995/96. Le declin de Notothenia rossii et de Gobionotothen gibberifvons des fjords 
par rapport a Notothenia corriiceps, espece ne faisant pas l'objet de peche commerciale, deja 
signal6 pour la periode de 1983-1990, est toujours apparent dans les captures au tr6mail. 
Les captures de N. rossii ont tendance a augmenter mais l'abondance relative de cette 
espece et de G. gibberifrons reste bien inferieure a celle du debut des annees 80. Notre 
connaissance du regime alimentaire du cormoran antarctique (Phalncrocorax bransfieldensis) 
piscivore de la region des iles Shetland du Sud et de la peninsule antarctique cette 
d6cennie conforte ces resultats. La baisse du recrutement dans les sous-populations 
cbtieres de N .  rossii et de G. gibberifions au cours des 16 dernieres annees resulte tres 
vraisemblablement de la peche commerciale hauturiere menee dans cette region a la fin 
des annees 70. Cette interpretation concorde avec les informations que l'on detient sur la 
p@che commerciale hauturiere et avec les resultats des campagnes d'evaluation de cette 
region. 

~/~OHHTOPHHT neMepCanbHblX p616 Ha npH6peXHblx YYaCTKaX K)XH~IX ~ ~ T ~ ~ H A C K H X  

o-BOB npoeonmcs c 1991 no 1999 r. B 6yxTe ! d o ~ ~ e p ,  sasepruax 16-ne~~mfi  nepmon 
HenpepbIBHblX ~ a 6 n m n e ~ a i i ,  a TaKXe aBCTpanbHb1M JleTOM 1995196 r .  B 6 y x ~ e  
~ B P M O H L I ,  0-B Henbco~.  npI4 PiCIIOnb30BaHMLI MHOrOCTeHHbIX ~ e ~ e f i  BCe ewe 3aMeTHO 
coKpaWeHMe ynosos O ~ L I T ~ I Q I ~ M X  B @~opnax  Nototlzenia rossii H Gobiorzotothe~z 
gibberijirons no cpaeHeHLIm c He ~ b r n a ~ n a ~ a ~ u r e i i c s  KOMMepYecKH Nototherzia coriiceps, 
o yeM yme coo6qanocb Anx nepaoaa 1983-1990 r r .  6b1na oTMeveHa TeHneHqkix K 

YBenHYeHHEO YnOBOB N .  rossii, OQHaKO YpOBHll O T H O C H T ~ ~ ~ H O ~  YHCneHHOCTM 3TOr0 
BIlna LI G. gibberifrons 3HaYIlTenbHo HHXe, YeM H ~ ~ J I ~ O Q ~ B I L I I ~ ~ C S I  B HaYane 1980-X rr. 
~ T U  pe3ynbTaTbl TaKXe nOAKpennRlQTC5l HaUIHMM AaHHbIMH 0 PaIJMOHe p b l 6 0 % ~ ~ 0 r 0  
aHTapIcTwecKoro G a ~ n a ~ a  (Phalacrocorax braizsfieldensis) B pai io~e IOm~brx 
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~ ~ T J I ~ H A C K H X  0-BOB - AHT~PKTHY~CKO~O 11-OBa 323 3TH 10 neT. Co~pa~eHHe IlOIlOnHeHHrl 
Ilpk16pe~~blx cy6nonynsruktii N.  rossii H G. gibberijrons Ha IlpOTXxeHMM nocneAHHx 
16 neT 6b1no CKOpee BCerO BbI3BaHO KOMMePYeCKAM IIpOMbICJIOM B OTKpbITOM Mope, 
IlpOBOJ(HBIlIMMCX B 3TOM pafio~e B KOHqe 1970-X lT. T a ~ o e  067brl~He~He COrJIaCYeTCrl C 

PeTPOCIIeKTklBHbIMkt AaHHbIMH no KoMMePYeCKOMY IIpOMbICJIy B OTKPbITOM Mope, a 
TaKXe C pe3ynbTaTaMI.r HaYYHbIX C5eMOK B 3TOM pafi0~e. 

Resumen 

El monitoreo de peces demersales en aguas costeras de las islas Shetland del Sur ha 
continuado en Caleta Potter desde 1991 a 1999 y en Caleta Armonia, isla Nelson, en el 
verano austral de 1995/96. En las capturas con redes de transmallo aun es evidente la 
disminuci6n de las especies Notothenia rossii y Gobionotothen gibberifions, ya notificada para 
el period0 1983-1990, en comparaci6n con la especie Notothenia coriiceps, que no ha sido 
explotada comercialmente. Se ha observado un aumento en las capturas de N. rossii, per0 
10s niveles de abundancia relativa de esta especie y de G. gibberifrons estan muy por debajo 
de 10s niveles observados a principio de la decada de los 80. Estos resultados concuerdan 
con nuestro conocimiento sobre la dieta del cormoran antartico piscivoro (Phalacrocorax 
bransfieldensis) en el area de las islas Shetland del Sur y la Peninsula Antartica en esta 
decada. Es muy probable que la disminuci6n del reclutamiento en las subpoblaciones 
costeras de N .  rossii y G. Gibberifrons durante 10s ultimos 16 aiios se haya debido a la 
pesqueria comercial realizada costas afuera en el area a fines de 10s aiios 70. Esta 
interpretation es consecuente con 10s datos hist6ricos sobre la pesqueria comercial y con 
10s resultados de las prospecciones cientificas realizadas en el area. 

Keywords: trends in fish abundance, Antarctic fish, impact of commercial fishing, 
South Shetland Islands, Nototheniidae, CCAMLR 

INTRODUCTION 

Commercial exploitation of finfish in Antarctica 
started at the end of the 1960s. The fishery was 
developed mainly in offshore waters around South 
Georgia, the South Orkney and South Shetland 
Islands in the Atlantic Ocean sector, and around 
the Kerguelen Islands in the Indian Ocean sector. 
The fishery has resulted in the stocks of many 
species becoming seriously depleted. For example, 
until 1992 the marbled rockcod (Notothenia rossii) 
stock at South Georgia was estimated to be less 
than 5% of the original stock size in 1969 (Kock, 
1992). Since the inception of the Commission for 
the Conservation of Antarctic Marine Living 
Resources (CCAMLR), conservation measures have 
been adopted in order to assist the recovery of 
these species by banning directed fisheries and 
establishing stringent by-catch limits. 

Commercial fishing in the South Shetland 
Islands-Antarctic Peninsula (FAO Statistical 
Subarea 48.1) region started in 1978/79. A total of 
87 139 tonnes of finfish was caught until 1989/90 
(Kock, 1992). Heavy fishing was carried out 
on the northern coasts of the northernmost 
island, Elephant Island, from 1978 to 1980, but 
catches from other islands and from the tip of the 
Antarctic Peninsula have also been reported 
(CCAMLR, 1990). N. rossii and the mackerel icefish 

(Champsocephalus gunnari) were the target species, 
constituting 47.5 and 22.1% of the total catch 
respectively. The humped rockcod (Gobionotothen 
gibberifions) was also targeted in a directed fishery, 
but it was mainly taken in significant quantities as 
by-catch (4 151 tonnes) (Kock, 1992). Subarea 48.1 
has been closed to all finfishing since the 1990/91 
season. 

Young specimens of N. rossii and G. gibberifrons 
inhabit neritic waters. This part of the population 
was studied at two sites of the South Shetland 
Islands: Potter Cove (King George Island) and 
Moon Bay (Livingston Island); samples from these 
areas were obtained using trammel nets (Barrera- 
Oro and Marschoff, 1990). This type of gear is 
easily operated in shallow waters, where the fish 
are effectively inaccessible to trawlers. As this is a 
passive sampling device, catching of fish depends 
mainly on fish activity. Therefore, changes in the 
population are expected to be reflected by the 
catches. Over a period of eight years (1983-1990) a 
decrease in the stocks of juvenile N. rossii and 
G. gibbevifrons was demonstrated, whereas the 
stock of black rockcod (Notothenia coviiceps), a non- 
commercially fished species with similar ecological 
habits in the fjords, did not show the same decline. 
This finding is supported by our studies on the diet 
of the Antarctic shag (Phalacrocovax bransfieldensis) 
in the same area. The decline of the fish species 
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mentioned was explained as a reduction in 
recruitment due to the severe depletion of the 
reproductive stock (Barrera-Oro and Marschoff, 
1990). 

Monitoring of pre-recruit fish by means of 
trammel nets was previously carried out by 
Duhamel (1990) in the Morbihan Gulf, Kerguelen 
Islands. He reported a reduction in catches of 
juvenile N .  rossii inshore as being caused by the 
depletion of the offshore reproductive stock by the 
commercial fishery. Further monitoring showed a 
continuous recovery of the juvenile stock from 
1984 to 1988, after the closure of the fishery 
(Duhamel, 1989). 

Our fish monitoring program in neighbouring 
sites at the South Shetland Islands has continued 
since 1991 up to the present at Potter Cove - thus 
completing a continuous sampling period of 
16 years - and in the austral summer of 1995/96 at 
Harmony Cove, Nelson Island. We present here an 
updated analysis of the observed variations in 
relative abundance of fjord-dwelling N. rossii, 
G. gibberifrons and N. coriiceps in trammel net 
catches at these locations. This analysis is 
complemented with data on the availability of the 
relevant fish species taken from studies of predator- 
prey interactions between P. bransfieldensis and 
inshore demersal fish of the South Shetland 
Islands-Antarctic Peninsula region. 

MATERIAL AND METHODS 

Samples were collected at two locations of the 
South Shetland Islands: Potter Cove (PC), King 
George Island, close to the scientific station Jubany 
(62O14'S and 58O40'W) from 1991 to 1999, and 
Harmony Cove (HC), Nelson Island (62O18'S and 
59'14'W) from November 1995 to February 1996 
(Figure 1). Much of this material was used in 
studies of fish occurring in the area (reviewed in 
Barrera-Oro and Casaux, 1998). Data from around 
6 300 specimens (6 100 from PC and 200 from HC) 
of N. coriiceps, N. rossii and G. gibberifrons (the last 
species was not recorded at HC) caught in 
609 trammel nets (597 from PC and 12 from HC) 
are included in this paper. Trammel nets (length 
25, 35 and 50 m; width 1.5 m; inner mesh 2.5 cm; 
outer mesh 12 cm) were set on the bottom at 
depths from 5 to 50 m. Soak time ranged from 6 to 
96 hours. The procedure used, as well as the biotic 
components and abiotic features of PC, are 
described in Casaux et al. (1990). Total length (TL) 
to the nearest mm and sex were recorded. Present 
data on the relative abundance of the fish species 
in the catches were combined with those 

obtained between 1983 and 1990 at PC, which were 
partially analysed by Barrera-Oro and Marschoff 
(1990). In view of the known deeper distribution of 
G. gibberifions, we have only considered hauls 
made below 17 m for this species. 

Since soak time and net size depended on 
weather conditions and experimental design, 
fishing effort per haul was highly variable between 
years and within the same season. Therefore, for 
analysis, fish abundance was described both as 
the total number of each species per haul and 
as standardised numbers of N. rossii and 
G. gibberifrons relative to N .  coriiceps according to: 

where Nb is the number of specimens of the species 
considered (N. rossii or G. gibberifrons), and Nc is 
the number of specimens of N. coriiceps. 

We have used N .  coriiceps as a reference species 
to obtain an abundance index for N. rossii and 
G. gibberifrons because, while these three species 
show similar ecological habits in the fjords, 
N. coriiceps was not affected by the commercial 
fishery. 

The number of fish per haul and relative 
abundance were analysed using an ANOVA 
design, grouping the hauls on a sp1it;year basis. 
The split-year is defined as the period from 1 May 
to 30 April next year. 

Variance was normalised using the trans- 
formations: 

in the case of numbers per haul and, 

for the relative abundance of N. rossii and 
G. gibberifuons. 

Since interannual variability was highly 
significant for all species and variables, we fitted a 
non-parametric model for the relation between 
abundance and time, according to Hardle (1989), 
using the Epanenchikov kernel: 

and a bandwidth of 0.15 which yields an effective 
bandwidth of approximately one year. 
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(a) 

S h e t l a n d  

Figure 1: (a) The South Shetland Islands-Antarctic Peninsula region showing the locations considered in this 
study. The offshore, bottom-trawled area has been shaded. 

(b) The sampling area at Potter Cove. 
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Table 1: Results of the ANOVAs performed on total and relative catches of fish at 
Potter Cove. 

Source Sum of Squares DOF Mean Square F P 

(a) Notothenia rossii, total catches 
Years 16.9939 15 1.13293 15.8671 <0.00001 
Error 41.4126 580 0.0714 

(b) Gobionototlzen gibberifuons, total catches 
Years 8.5908 12 0.7159 26.107 <0.00001 
Error 7.5959 277 0.02742 

(c) Notothenia coriiceps, total catches 
Years 18.0094 15 1.20062 9.3905 <0.00001 
Error 74.156 580 0.12786 

(d) Nofotl~enia rossii, relative catches 
Years 32 892.9816 15 2 192.865 7.2324 <0.00001 
Error 175 249.7339 578 303.2002 

(e) Gobionotothen gibberij~ons, relative catches 
Years 13 450.9726 12 1 120.914 16.6973 <0.00001 
Error 18 595.426 277 67.1315 

In this study, we have reworked the data from 
PC for the period 1983-1990 using the same 
methodology used for the period 1991-1999. This 
allowed us to obtain non-parametric regressions 
and ANOVAs for the whole sampling period from 
1983 to 1999. 

RESULTS AND DISCUSSION 

We analysed the historical data obtained at PC 
(from 1983 to 1999) and recent data from HC. The 
length composition of N. coriiceps (12.2-58.6 cm at 
PC; 15.6-50.5 cm at HC) includes immature and 
mature adult specimens (Casaux et al., 1990). As 
expected, all fjord-dwelling N. vossii specimens 
collected (15.5-47.2 cm at PC; 19.2-30.1 cm at HC) 
were juvenile (Barrera-Oro and Casaux, 1992). The 
length range of G. gibberifrons (13-35.5 cm) caught 
at PC (no catches at HC) indicates the presence 
of mainly small and medium-size specimens. 
This finding is in agreement with the known 
depth distribution of the species. Potter Cove is a 
fjord area (shallow waters), where the smallest 
G. gibberifions juveniles occur (Barrera-Oro, 1988). 
While N. coriiceps and N. rossii were found at all the 
depths sampled, G. gibberifvons was very scarce 
in the upper layers, down to at least 15 m. The 
variation of length composition with depth of 
N. coriiceps, N. rossii and G. gibberifvons is generally 
similar in inshore locations of the South Shetland 
Islands area, i.e. Admiralty Bay (Skora, 1993) and 
Fildes Bay (Moreno and Bahamonde, 1975), and 
Discovery Bay on Greenwich Island (Moreno and 
Bahamonde, 1975). The abovementioned sites, 
together with PC, are located in the King George 
Island area. 

Results of the ANOVAs performed on total and 
relative catches taken at PC are shown in Table 1. 
Split-year (1 May to 30 April) means of total 
catches per haul are presented in Figure 2, along 
with the non-parametric fit of the regression of the 
number of fish per haul for a particular date. 
Relative catches are presented in Figure 3. At HC, 
total catches per haul of N. coriiceps and N. rossii 
were 15.58 and 0.92 specimens respectively; the 
relative catch of N. rossii was 0.048. 

A previous study, conducted at PC from 1983 to 
1990, reported a significant declining trend in the 
observed catches of N. rossii and G. gibberifvons 
relative to those of N. coriiceps (Barrera-Oro and 
Marschoff, 1990). Data taken from literature for 
other locations at the South Shetland Islands 
(Moon Bay at Livingston Island, Fildes Bay, 
Admiralty Bay and Discovery Bay) over a 
comparable period, which were reworked in the 
above study, showed a similar decline in the 
abundance of N. rossii and G. gibberif7.ons. 

The estimated relative abundance of N. rossii 
declined from 29% in March 1983 to 3% in 
April 1991. Likewise, the relative abundance of 
G. gibberifvons declined from 19% in March 1985 to 
0.2% in January 1989 (Figure 3). Subsequently, 
N. rossii increased to 8% in 1998 and to 14% in 1999, 
while G. gibbevzfrons remained at the same low level 
(Figure 3). Although fishing effort was not kept 
constant throughout the whole sampling period of 
16 years, the number of specimens per haul of 
N. rossii and G. gibberifrons shows a similar pattern 
(Figure 2). 
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+ N. coriiceps W N. rossii A N. gibberifrons 

Year 

Figure 2: Expected catches (number of fish) of Notothenia rossii, Gobionotothen gibberifvons and 
Notothenia coriiceps as functions of catch date (Epanenchikov kernel, bandwidth = 0.15), 
together with the observed split-year mean values. Annual marks correspond to 
1 January each year. 

A N. rossii m N. gibberifrons 

0 

Year 

Figure 3: Expected catches of Nototlzenia rossii and Gobionotothen gibberifrons relative to the catches 
of Notothenia coriiceps as functions of catch date (Epanenchikov kernel, bandwidth = 
0.15), together with the observed split-year mean values. Annual marks correspond to 
1 January each year. 
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Despite the increasing trend of N. rossii catches 
since 1991, the actual levels of relative abundance 
of this species and G. gibberifvons at PC are well 
below those found in the early 1980s. During the 
16 years of observations the values observed were 
never comparable with those found at the 
beginning of the time series. The total catches and 
relative abundance per haul of N. rossii (around 
1 and 0.05 specimens respectively) at HC in the 
austral summer of 1995/96 are in the range of the 
values obtained for PC (Figures 2 and 3). These 
results might be interpreted as the outcome of a 
decline in recruitment to the juvenile fjord 
populations of N. rossii and G. gibberifrons observed 
since the beginning of our sampling program at PC 
(1983 and 1985 respectively, no data were recorded 
before these years). 

The low relative abundance of N. rossii and 
G. gibberifvons in trammel net catches is consistent 
with the composition of the P. bransfieldensis diet in 
the South Shetland Islands area over a similar 
period from 1991 to 1998. While the fish species 
identified in stomach contents and pellets agreed 
qualitatively and in relative numbers with 
those regularly taken by trammel nets, N. rossii 
and G. gibberifrons were not or were scarcely 
represented (Casaux and Barrera-Oro, 1993; Coria 
et al., 1995; Barrera-Oro and Casaux, 1996; Casaux 
et al., 1998; Favero et al., 1998). Moreover, at the 
onset of the last decade in waters around the South 
Orkney Islands - a fishing ground which is likely 
to still be affected by the commercial fishery 
(Balguerias, 1989) - N. rossii was a frequent prey of 
P. bransfieldensis (Shaw, 1984), but it was not 
represented in our recent study in that area 
(Casaux et al., 1997). 

Recent information obtained at Cierva Point on 
the Danco coast, Antarctic Peninsula (Figure l) ,  
indicates that G. gibberifvons and N. coriiceps 
constitute, in similar proportions, the main prey of 
P. bransfieldensis (Casaux et al., unpublished data). 
This probably reflects the high availability of these 
two species at a site which is far away from the 
main historical commercial fishing grounds of 
the South Shetland Islands (Elephant Island and 
north of Livingston/King George Islands) and the 
Antarctic Peninsula (Joinville Island). 

Historical information on the status of the 
ichthyofauna in the South Shetland Islands region, 
obtained from bottom trawl surveys, indicates 
that until 1978 N. rossii and G. gibberifrons were 
the dominant demersal nototheniid species off 
Elephant Island (Nast et al., 1988). Due to fishing 

operations in that area, particularly in 1978/79 
and 1979/80, the abundance of N. rossii in the 
mid-1980s decreased drastically in comparison to 
previous years, whereas the stock of G. gibberifvons, 
although also considerably affected, predominated 
in the bottom fish fauna, mainly down to 250 m 
(Nast et al., 1988; Skora, 1988; Balguerias, 1989; 
Tiedtke and Kock, 1989; Grohsler, 1994). Data 
reported for the north off Livingston Island in 1981 
(Takahashi, 1983) and 1982 (Takahashi and Iwami, 
1997), and for Elephant Island in 1981/82 (Kock, 
1998; Takahashi and Iwami, 1997) confirm that 
N. rossii and G. gibberifrons were at that time already 
scarce and dominant demersal species respectively. 
According to the most recent data, this last pattern 
seems to be still valid in both the Lower South 
Shetland Islands area (Livingston Island and King 
George Island) (Jones et al., 1998) and Elephant 
Island (Kock, 1998; Jones et al., 1998). 

The above information shows that, despite the 
impact of the commercial fishery, G. gibberifrons is 
still the dominant offshore demersal fish species of 
the whole South Shetland Islands region after 1980. 
However it is interesting to note the latest data 
available for the northeast region off King George 
Island in 1986 (Balguerias, 1989) and 1998 (Jones et 
al., 1998), close to our main sampling site at PC, on 
the prevalence of the non-commercially exploited 
N. coriiceps over G. gibberifi.o~zs in catches down to 
200-300 m. N. coriiceps has proliferated markedly 
in inshore waters of the South Shetland Islands 
over the last 12 to 18 years, in parallel with the 
decrease of N. rossii and G. gibberifrons populations 
(Barrera-Oro and Casaux, 1998). It is probable 
that during this period N. coriiceps encountered 
progressively less interspecific competition and 
consequently expanded its trophic and habitat 
niches. 

In PC, the increase of juvenile fjord-dwelling 
N. rossii observed since 1991 could be a sign of 
recovery in recruitment. The recovery of the offshore 
population might require a much longer period of 
high recruitment (Barrera-Oro and Marschoff, 
1990). No signs of change in the long period of low 
abundance of inshore G. gibberifvons have been 
observed. 

CONCLUSIONS 

The decrease in recruitment to the inshore 
sub-populations of N. rossii and G. gibberifvons in 
the South Shetland Islands in the last 16 years 
was most probably caused by the offshore 
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commercial fishery in the area in the late 1970s. 
This interpretation is consistent with historical 
information on offshore commercial fishing and 
with the results of scientific surveys in the area. 

In trammel net catches, the low relative 
abundance of N .  rossii and G. gibberifrons compared 
to that of non-commercially fished N .  coriiceps is 
consistent with the results of dietary studies of 
the piscivorous P. bransfieldensis conducted in the 
South Shetlands area in the 1990s. 
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Barrera-Oro et a1 

Pmc. I :  

Tabla 1: 

(a) P ~ C C M ~ T ~ H B ~ ~ M ~ I ~  B CTaTbe YqaCTKH paI%OHa HXH~IX LU~TJI~HACKMX 0-BOB - 

A H T ~ P K T B L I ~ C K O ~ O  H-OBa. LUTPAXOBKOW IIOKa3aH paI%OH OTKPbITOrO MOPII, B KOTOPOM 
n p O B O ~ m n O C b n p M A O H H O e T ~ a n e H R e .  

O X A A ~ ~ M ~ I I %  BbIJIOB (qwcno oco6eI%) Notothenin rossii, Gobionotothen gibberifrons H Notothenia 
coriictps, KaK @YHKL(I.IR BpeMeHM BbIJIOBa (XAp0 Enawe~su~osa,  UIApIlHa IlOJIoCbI = 0.15), a TaKXe 
H ~ ~ J I I ~ A ~ B I U A ~ C X  CpeAHHe 3HaqeHElR 3a pa96ElTb1I% r0A. A ~ ~ ~ H H R  Ha OCkl BpeMeHR COOTBeTCTByEOT 
1 XHBapR KKaXnOrO rOAa. 

O x a n a e ~ b m  BbInoB Notothenia rossii m Gobionotothen gibberifrons OTHockiTenbHo BbInOBa 
Notothenia coriiceps, KaK @YHKUMX BpeMeHA BbIIIOBa (RAPO E ~ ~ H ~ H Y H K O B ~ ,  UIApllHa nonocbl 
= 0.1.5), a TaKXe H ~ ~ J I E O A ~ B L U P I ~ C I I  CpeAHHe 3HaYeHAR 3a pa36ki~blI% rOA. Bene~Hcrst Ha OCll BpeMeHEi 
COOTBeTCTByIUT I IIHBapR KaXAOrO rOAa. 
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