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NEW DATA ON MORPHOMETRY AND BIOLOGY
OF ALIEN SNAKEHEAD CHANNA ARGUS IN THE SYRDARYA RIVER

The Amur (or northern) snakehead, Channa argus (Cantor, 1842), was unintentionally introduced
in the Aral basin in 1961-1963. This fish species now distributed worldwide and is considered as a
dangerous invader. Furthermore number and abundance of alien fish species is considered as an index
of unfavorable state of water ecosystems. Therefore, the investigation of morphological and biological
variability in space and time should reveal ecological plasticity of the population of Amur snakehead in
the Syrdarya River. Fishes for the examination were caught using standard fishing tackles. Physical and
chemical water characteristics were assessed by the most common methods. Turbidity of the water, salin-
ity, temperature and pH, color and odor of the water were determined. The population of snakehead was
presented by adult and young fishes. Growth rate was slowly than in the first time of naturalization. Com-
parative analysis of morphological features did reveal neither significant shifts nor reduction of variability
of the population in the Syrdarya River. Adult fishes cared their young fishes longer that it was supposed
before. Grow rate of the fishes was slowly than in the first time after introduction. Minimal body length
of mature fishes was about 280 mm. Amur snakehead is trophic competitor with indigenous piscivorous
fish species. Now the Amur snakehead is a regular member of fish community in the Syrdarya River.

Key words: Channa argus, Amur snakehead, Syrdarya River, morphology, biology
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Cbipaapus e3eHiHAeri amyp xbiraH6ac Channa argus 6aAbIFbIHbIH,
61OAOIUSICbI XKdHe MOPPOAOTMSICbI TYPaAbl XKaHa MAAiMeTTep

AMyp xbiraHb6ac Channa argus (Cantor, 1842) 6aabifbl 1960 Xbiaaapbl ApaA TeHisi 6accenHiHe
KE3AENCOK, >KepCiHAipiAreH. Bya Typ >XepriAikti Typaepre kayinti 60Abin Tabbiraabl. CykoirimMa
>KaFAarbIHbIH KepceTKiwTepiHiH 6ipi 6erae 6aabik TypAepiHiH KenTiri 60Abin TabbiraAbl. bi3aiH
3epTTeyiMi3aeri  MakcaTbIMbl3, >KbIAAHOAC —OAAbIFbIHbIH  MOPOAOTMSABIK,  XKOHE OUOAOTUSIABIK,
epeKLIeAIKTEPIH 3epTTey >aHe GacTarnkbl XXepCiHAIPIAreH yakbITTarbl aBTOPAAPAbIH MOAIMETTEpIMEH
CaAbICTbIpy GOAbIN TabblAaabl. AyAay YLUiH CTaHAQPTTbl ayAdy KypaAAapbl ManAAAQHbIAAbI KOHe
MOPGOMETPUSIABIK, TanAdy ASCTYPAI cxema 6GonbiHwa xyprisiaai. Cy Temnepatypa, AacTaHy,
MUHeparaaHy, pH, epitiareH otTteri 3epTTeaai. Ocbl MapameTpAepAiH eAeyAi aybITKybl CYAbIH,
LWbIFAPbIAY PEXMMIHE >K8HE MXTMOMayHaHbIH aAYaHTYPAIAIK KYPbIAbIMbIH aHbIKTayFa GalAaHbICTbI.
AAbIHFAH MBAIMETTEpre KaparaHAa, MOPOMETPUSIAbIK, KOPCETKILITEPAIH, KOMWIAIrIHAE 63reprilTikrep
aHblKTaAFaH >KOK. bBypbiHFblFa KaparaHAQ, aTaAblK, >XOHe aHaAblKTapbl ©3AEpiHiH yprakTapbiHa
y3aK, yakbIT 0OMbl KaMKOPAbIK, >KaCaiTbiHbl OanKaAAbl. AMHENMAIK ©Cy >KbIAAAMAbIFbI (AEHECIHIH
Y3bIHAbIFbIHbIH, ©CYi) OYpbIHFbI KOPCETIATEH MOAIMETTepre KaparaHAa TOMeH. YbIAABIPbIK, LALLYbI
nopumoHAbl, Cbipaapust ©3eHIHAE YbIAABIPBIKTbI 2-3 peT LWallaAbl, KOKTEMHEH >Ka3Fbl YaKbITKa AEMIHTI
apanblkTa. XXbIHbICTbIK, XETIAYy Ke3eHIHAE MMHUMAAAbl AeHe Y3blHAbIFbl 280 MM Kypanabl. ©3eHHiH,
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TOMEHT aFbICbIHAAFbI >KEPAEPAE >KbiAaHOAC OaAbIFbl XKEPrIAIKTI >KbIPTKbIW GaAbIKTapAbIH KOperiHe
Goacekenec 0GOAbIN Tabbinaabl. Kasipri yakpiTra, »biAaHOac 6asbikTap Cbipaapusi ©3eHiHAE yHemi
TipWiAiK eTeTiH TypAepAiH 6ipi 60AbIN TabblAaAbI.

Ty#in cesaep: Channa argus, amyp xbiraH6ac, Coipaapbsi, MOpdoAorus, 61oAOTUS.
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HoBble AaHHble Mo mopdpomeTpumn n GMOAOTUMU
yy)xepoaHoro 3meerorosa Channa argus B p. Cbipaapbs

Amypckuii 3meeronoB Channa argus (Cantor, 1842) 6biA HeHamepeHHO BCeAeH B 0GaccenH
ApaAbCKOro Mopst B Hadaae 1960-X rOAOB. ITOT BUA CUMTAETCS OAHUM 13 HaMBOAEE OMACHbIX BCEAEHLIEB.
Kpome Toro, obuamne u COCTOSIHME Yy>KEPOAHbBIX BUAOB MOFYT CAY>KWUTb MHAMKATOPaMM COCTOSIHUS
BOAOEMOB M MCTOUYHMKaMKM KX HebAaronoayums. Lleablo npoBeaeHHOM paboTbl SBASAOCH M3yueHue
MOP(OAOrMYECKON USMEHUMBOCTM M BUOAOTMUYECKMX XapaKTEPUCTUK 3MEErOAOBA B CPAaBHEHMM C PAHHUM
NeproAOM HaTypaAM3aumm B 3TOM 6accerHe. AAS OTAOBA Pbl6 MPUMEHSIAMCh CTAaHAAPTHbIE OPYAMS
AoBa. NokasaHo, YTO KpioukoBasi CHaCTb 06AaAAET HOABLLION CEAEKTUBHOCTBIO B OTHOLLEHUM AQHHOTO
BMAQ. Tak>Ke M3yUYaAnCb OCHOBHbIE XapaKTEPUCTUKM CPeAbl 0OMTaHUS — TemrnepaTypa, MyTHOCTb, pH,
COA€Ep>KaHMe PacTBOPEHHOIO B BOAE KMCAOPOAQ. M3MeHeHWe 3TUX MapamMeTpoB 3aBUCUT OT PeXXmnma
nonyckoB Boabl B p.Cbipaapbe M BAMSET Ha COCTOsiHME coobulectBa pbi6. B cpaBHeHMM C AaHHbIMM
NPEeAbIAYLLMX aBTOPOB HE BbISIBAEHO CYLLECTBEHHbIX M3MEHEHWn MOP(OMETPUYECKMX MOKa3aTeAen.
Broaormueckon 0Co6eHHOCTBIO IBASIETCS GOAEE MPOAOAKUTEAbHbIN, YEM 3TO MPEANOAAraAOCh paHee,
nepuoA 3a60Tbl B3POCAbIX 0CO6ei 0 cBoem NoTomcTee. CKOPOCTb AMHEMHOIO POCTa OKa3aAaCb MeHbLLE,
YemM B PaHHMX MCTOYHMKax. HepecT nopumnonHbii, B p.Coipaapbe NPOXOAMT 2-3 pas3a B TeueHue AeTa.
MWHMMaABHBIN pasMep TeAa MPU AOCTMXKEHMM MOAOBOM 3PEAOCTM COCTaBAsSieT OKOAO 280 mm. Ha
n3yyeHHoM yuactke p.CbipaapbM 3MEEroAOB SBASETCS KOHKYPEHTOM B MUTAHMKM MECTHbIX XMLLHbIX
BMAOB pblb. B HacTosliee BpemMsi 3MEErOAOB CTaA OAHMM M3 MOCTOSIHHbIX YAEHOB Co06LLecTBa pblb
peku CbipaAapbMy.

KatoueBbie caoBa: Channa argus, amypckuii 3meeronos, Cbipaapbsi, MOPGOAOTUsl, GUOAOT .

Introduction

Non-indigenous species have become a
widespread and significant component of human-
induced global environmental change, and are
having a major impact on the Earth’s ecosystems
(Biological invasions..., 2004:1-436; Simberloff
et al., 2013:58-66). Alien species do significant
impact to aquatic and terrestrial ecosystems. The
chief factors affecting fish in watersheds around
the world are habitat loss and species introductions,
followed by chemical pollution, hybridization,
and overharvesting (Allan, Flecker, 1993: 32-43;
Saunders et al., 2002: 30-41; Closs et al., 2016:
37-75). Exotic fishes are widely recognized as a
major disturbance agent for native fish. Evaluating
the ecological effects of invaders presents many
challenges and the problem is greatly augmented in
parts of the world where the native fauna is poorly
known and where exotic species are commonplace
(Pascual et al., 2002:101-113).

The integrity of aquatic ecosystems was
disturbed worldwide after intentional and

ISSN 1563-034X

unintentional introductions and invasions (Moyle,
Light, 1996: 149-161; Riccardi, Maclsaac, 2011:
211-224). Biological invasions have become
numerous in freshwaters around the world. As a
result, many bodies of fresh water now contain
dozens of alien species. Alien fishes disrupt the
food web from its apex or centre. Alien species
create ‘‘no-analogue’ ecosystems that will be
difficult to manage in the future. Interactions
between alien species and other contemporary
stressors of fresh water ecosystems are strong and
varied. Because disturbance is generally thought
to favour invasions, stressed ecosystems may be
especially susceptible to invasions, as are highly
artificial ecosystems. In turn, alien species can
strongly alter the hydrology, biogeochemical
cycling, and biotic composition of invaded
ecosystems, and thus modulate the effects of
other stressors (Strayer, 2010: 152-174; Riccardi,
Maclsaac, 2011: 211-224). Matsuzaki et al.
(2013: 1071-1082) demonstrated that both exotic
and translocated species may change functional
diversity and functional group composition, which
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might have dramatic consequences for ecosystem
processes.

Native fish fauna of the basin of the Aral Sea was
drastically changed during second part of the XX-
th century after unreasonable water management
and introduction of alien fishes (Ermakhanov et
al., 2012:3-9). The Amur (or northern) snakehead,
Channa argus (Cantor, 1842), was unintentionally
introduced in the Aral basin in 1961-1963
(Doukravets, Mitrofanov, 1992: 6-44). This fish
species now distributed worldwide and considered
as a dangerous invader (Courtenay, Williams, 2004:
1-143; Gascho Landis et al., 2011:123-131).

Biological and phenotypic plasticity, namely
the ability of an organism to express different
phenotypes from a single genotype in response to
its environment, can help to understand how well
is state of fish populations (Willis et al., 2005: 284—
295; Pérez-Rodriguez et al., 2013: 62-70). Therefore
we conducted this investigation of Amur snakehead
in the Syrdarya River.

Materials and methods

The investigation was carried out in the Kargaly
State Wildlife Sanctuary located on the Syrdarya
River southward of the Shiili town (the cordon situ-
ated at 43°57°52.2» N, 66°48°52.5» E). Fishes for
the examination were caught using hook fishing
tackles and gill nets 25 length and mesh sizes from
30 to 60 mm.

Data were collected in summer time 2014-2017.
Physical and chemical water characteristics were

assessed by the most common methods (Unified...,
1973: 1-346; Handbook..., 1977:1-541). Turbidity
of the water was determined using a turbiditymeter
HI 93703 «Hanna Instrumentsy, salinity, tempera-
ture and pH — using joint device of the same manu-
facturer HI 98129. The color and odor of the water
were determined organoleptic.

Morphological analysis of fishes was per-
formed using materials fixed in 4% neutral for-
malin as it was described by [.F.Pravdin (Pravdin,
1966:1-376). Common scheme of morphometric
analysis is presented on figure 1. The following
clearly distinguishable countable characters were
examined as the number of gill rakers on the first
arch (Sp.br.); total number of vertebrae (Vert.);
scales in the lateral line (l.1.); scales above lat-
eral line and scales below lateral line; sharpen and
branched rays in the dorsal fin (D total); sharpen
and branched rays in the anal (A total), pectoral
(P) and pelvic (V) fins. All vertebrae were count-
ed including the last one bearing the hypurale
bone. The last branched ray in the second dor-
sal and anal fins, which in some fishes looks like
two separate rays, was counted as one if its main
branches grew from the same base. The last ray in
the pectoral and pelvic fins was always included
in the number of branched rays even if it was not
branched.

Total length (L, in mm), body length without
caudal fin (I, in mm), total weight (Q, in g), and
body weight without inner organs (q, in g) was
measured. Fulton’s condition factor was calculated
by L.F.Pravdin (Pravdin, 1966:1-376).

aC’ = total length (L); aC= body length or standard length (1); ao — snout length (ao); 0o’ — horizontal length of orbit (0);
o’p= postorbital head length (op); ap= head length (c); cc’ = head depth at the level of occiput (hc); amx = upper jaw length (mx);
bmd = lower jaw length (md); aD = predorsal length (aD); aV = preventral length (aV); aA = preanal length (aA);

A’c = length of the caudal peduncle (ca); AA’ = length of the base of the anal fin (1A); AZ = height of the anal fin (hA);

PP’ = length of the pectoral fin (IP); VV’ = length of the pelvic fin (IV); VA = pelvic base to anal origin length (VA).

ID — base of dorsal fin, hD — depth of dorsal fin

Figure 1 — Scheme of morphometric measurements:
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Results and discussion

Snakeheads were one of the regular fish species in
a big meander situated in the Kargaly State Wildlife
Sanctuary. The length of the meander was about 7 km
with maximal width about 300 m and depth about 4

m. The meander kept connection with the river and
so there was running water there. Volume of water in
the Syrdarya River is regulated with several irrigation
dams situated over Kargaly State Wildlife Sanctuary
and depended on precipitation and cropland area.
Some water characteristics are given in table 1.

Table 1 — Abiotic characteristics of water in the meander, 2014-2017

Abiotic characteristics of water
e Coor | qure | mubigi Fr | g | Piselved ogen | Dissolved mate,
2014 brown-green 26.5-27.3 13.00 6.8-7.2 7.9-8.0 691
2015 green 25.1-29.0 9.12 6.5-7.2 6.7-8.0 563
2016 green 27.8-28.2 12.61 6.9-7.2 7.2-7.7 691
2017 blue-green 25.1-27.2 8.31 7.4-7.5 No data 603

Snakehead lived there together with various
native and alien fish species. Pike FEsox lucius
Linnaeus, 1758; roach Rutilus rutilus (Linnaeus,
1758); Syrdarya dace Squalius squaliusculus
(Kessler, 1874); redeye Scardinius erythrophthalmus
(Linnaeus, 1758); Aral shemaya  Alburus
(Chalcalburnus) chalcoides aralensis (Berg, 1923);
stripped bystryanka Alburnoides taenatus (Kessler,
1872); asp Aspius aspius (Linnaeus, 1758); eastern
bream Abramis brama orientalis Berg, 1949; Aral
white-eye Abramis sapa aralensis Tiapkin, 1939;
sabrefish Pelecus cultratus (Linnaeus, 1758); goldfish
Carassius gibelio (Bloch, 1782); carp Cyprinus
carpio Linnaeus, 1758; perch Perca fluviatilis
Linnaeus, 1758 and sander (pike-perch) Sander
lucioperca (Linnaeus, 1758) are the indigenous for
the Syrdarya River. Alien fish species were grass
carp Ctenopharyngodon idella (Valenciennes,
1844), silver carp Hypophthalmichthys molitrix
(Valenciennes, 1844), false gudgeon Abbottina
rivularis (Basilewsky, 1855), topmouth gudgeon
(pseudorasbora) Pseudorasbora parva (Temminck
et Schlegel, 1846), sawbelly Hemiculter leucisculus
(Basilewsky, 1855), rosy bitterling Rhodeus ocellatus
(Kner, 1866), mosquitofish Gambusia holbrooki
(Girard, 1859), Chinese medaka (or ricefish) Orizias
sinensis Chen, Uwa et Chu, 1989; beautiful sleeper
Micropercops cinctus (Dabry de Thiersant, 1872);
Chinese goby Rhinogobius cheni (Nichols, 1931).
All revealed fish species were presented by adults as
well as young fishes that indicated their satisfactory
survival rate in the present conditions.

Snakehead is single predatory among alien fish
species. Native predators are pike, asp, sander, and
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perch is an omnivorous fish. Examination of the
feeding revealed prevalence of the indigenous fish
species like roach, goldfish and carp. In contrast
with indigenous piscivorous fishes, snakehead
prefers hunting close to shoreline and willingly
eats died fishes. This particularity allows selective
angling of snakehead using bits of fishes for lure.
16 specimens were snakeheads from 18 fishes that
were caught using this lure. Native piscivorous
fishes like pike-perch and pike were caught too.
In contrast with native piscivorous high water
temperature (about 28 °C) did not diminish
engorgement of snakeheads. These fishes did not
stop hunter in any time of summer days. Snakeheads
took the baits, and we observed hunting fishes in
many shallow sites.

Structure ofthe populationofsnakehead consisted
from fishes of the different ages and included adult
fishes as well as young ones. That indicated suitable
environment for snakehead reproduction. In the
Amur River basin the fishes become mature in the
2 years old and more than 300 mm of body length
(Nikol’sky, 1956: 1-551). The same happened in the
Syr Darya. There snakeheads were able to spawn
up to five times per year (Nikol’sky, 1956: 1-551).
We can suggest that snakeheads can spawn about
three times per year that correspond to the early data
(Doukravets, 1992:286-316).

Maximal body length of the fishes from our
catches was 600 mm that less that is known for
the native area (maximal total length = 100 cm
by Novikov et al., 2002: 1-552). Therefore living
conditions did not forward to long life span of
snakeheads in the Syrdarya River.
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In the Syr Darya basin the grow rate was less
than those for fish from its native range in the
Amur River basin for the first ages of life, but
after reaching sexual maturity it begin to match the

Table 2 — Body length growth of snakeheads (mm)

growth rates of fish in the native range as was shown
previously by Dukravets and Machulin (Dukravets,
Machulin, 1978:222-228). Our data show that now
Amur snakeheads grew slowly (Table 2, figure 2).

Age, years Authors,
Statistics water body
0 1 2 3 4
Minimum 102 147 226 314 435
Maximum 120 191 276 399 440
M, average 114 173 255 349 438 Our data 2012-2017,
+m, mean deviation 4.7 106 | 107 | 203 2.4 running-water meander on Syr Darya River
+s, standard deviation 6.6 13.8 14.4 27.6 2.7
number of fishes 6 9 9 8 5
Minimum 138 | 236 | 318 | 385 440 If;jf;gfglv‘ol 917927 géfzg 62é;
Doukravets, Machulin, 1978:203-208
Maximum 229 | 435 | 520 | 605 | 685 D°‘;k;f§;:;;9vgjtﬁfhi‘jl6;
Minimum 225 340 435 519 583 Nikol’sky, 1956: 1-551
Maximum 245 366 461 554 615 the Amur watershed

Figure 2 — The vertebra of snakehead
435 mm body length, July 2017, year rings are pointed

Snakeheads care about their baby fishes (Berg,
1949: ; Gouseva, Zholdasova, 1986:98-134; Popova,
2003:141-144; Gascho Landis et al., 2011: 123-

131). However participation of parents is disputable.
Some authors (Nikol’sky, 1956:1-551; Doukravets,
1992:286-316) wrote that only male care about eggs
and babies. Other authors (Soin, 1960:127-137;
Gouseva, Zholdasova, 1986:98-134) suggested both
parents care about young fishes. We observed how
two big snakeheads take care about their young fishes
when those fed in shallow waters. When observer
tried to come closer to shoreline all fishes quickly
run to brush of Vallisneria at the depth about 1.5 m.
The big fishes came to the surface after about 3-5
minutes. If any peril was not observed, the young
fishes started to feed again. In incomprehensible
situation adult fishes carried young ones from the
shoreline and hang up on the border of visibility
near to the water surface. After that young fishes
periodically came to the water surface to swallow
air and quickly went back to the deep (Figure 3).
Therefore, it was revealed that adult fishes protect
their babies much longer that was known previous
(Popova, 2003: 141-144).

Comparative analysis of morphological features
of the snakehead did not reveal neither significant
shifts nor reduction of variability in time and space
of population in the Syr Darya river (table 3).
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Table 3 — Features of snakehead from different samples

Figure 3 — Care of adult snakeheads on their baby fishes (original picture)

Our data Aral watershed ‘ Amur
Features (Doukravets, 1992) (Nikol’sky, 1956)
min max Mean +m +s cv min max min max
1 2 3 4 5 6 7 8 9 10 11
L, mm 182.5 600 401.7 94.63 120.17 29.92
Ist, mm 153 515 339.2 82.05 103.91 30.63 770 745
Qg 57.45 1300 | 602.2 291.82 371.55 61.70 6600
q. g 53.53 1200 | 627.9 336.56 403.44 64.25
Fulton 0.90 1.67 1.23 0.214 0.253 20.63 No data
Clark 0.88 1.47 1.17 0.192 0.220 18.86 No data
Counted
L1 62 70 66.3 1.58 1.98 2.989 60 72 60 75
Llca 3 7 54 0.92 1.16 21.33 no data
Lls 8 10 9.0 0.53 0.76 8.399 8 12 no data
LLin 15 22 18.5 2.36 2.64 14.26 16 26 no data
D total 43 54 50.1 2.53 3.28 6.547 47 54.5 49 54
A total 28 35 334 1.23 1.78 5.327 30 38 32 38
P 17 22 18.3 0.89 1.28 7.007 16 19 no data
v 6 8 6.1 0.25 0.52 8.42 no data no data
sp.br 13 9.7 0.92 1.28 13.15 no data 10 | 12
Vert 45 60 54.4 3.35 4.14 7.616 50 60 no data
in % from Ist:
aD 329 39.2 349 1.31 1.74 4.98 26.3 38.1 344 | 41.7
pD 32 5.9 4.5 0.48 0.67 15.04 32 10.6 no data
aA 50.8 60.4 54.1 2.20 2.79 5.17 49.8 60.9 no data
aVv 37.0 47.4 40.2 1.96 2.69 6.69 35.0 42.6 no data
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Continuation of Table 3

Our data Aral watershed _ Amur
Features (Doukravets, 1992) (Nikol’sky, 1956)
min max Mean +m +s CV min max min max
1 2 3 4 5 6 7 8 9 10 11
aP 31.1 87.6 36.8 7.01 14.21 38.61 no data no data
PV 10.0 14.9 12.2 0.86 1.29 10.65 9.3 16.1 12.4 13.4
VA 12.5 15.8 14.2 0.79 0.98 6.89 11.1 20.0 no data
Ica 4.2 7.8 6.1 0.61 0.86 14.12 4.5 11.4 8.2 9.6
lc 30.1 36.9 323 1.57 2.01 6.20 24.7 34.9 29.4 36.6
ao 4.9 7.2 5.5 0.34 0.53 9.52 4.0 8.1 5.9 9.3
oh 2.3 4.6 3.1 0.53 0.69 21.89 1.5 3.9 2.3 7.1
ov 2.1 4.6 34 0.55 0.83 24.24 no data no data
op 232 26.1 24.5 0.79 1.00 4.09 17.4 24.1 22.1 22.9
1 mx 11.7 14.1 12.8 0.48 0.61 4.74 11.0 14.2 no data
I md 14.2 18.5 16.5 1.13 1.38 8.37 no data no data
hco 53 10.5 7.6 0.76 1.17 15.33 no data no data
hce 12.2 18.8 14.5 1.44 1.80 12.37 12.3 17.4 no data
io 5.3 7.5 6.0 0.46 0.60 9.94 4.5 7.2 6.1 9.0
H 15.2 22.1 17.9 1.86 2.21 12.35 15.5 25.1 18.2 19.8
h 8.0 9.9 9.0 0.35 0.48 5.29 8.1 11.0 9.4 10.1
1D 57.3 62.5 59.8 1.16 1.51 2.52 48.1 64.8 53.7 60.8
hD 6.4 14.9 8.6 1.67 2.31 26.71 4.8 10.5 8.2 10.3
1A 36.7 42.5 394 1.01 1.43 3.63 31.8 43.7 34.1 40.1
hA 6.3 13.1 8.6 1.32 1.85 21.50 5.0 12.7 8.6 11.1
1P 12.6 18.1 153 1.03 1.43 9.37 11.3 17.2 14.5 16.6
v 8.3 11.4 9.4 0.66 0.89 9.39 6.9 11.0 8.0 10.0
1Cm 15.9 19.7 18.2 0.91 1.14 6.27 13.0 14.8
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