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Bribpomiennbie Ha 6eper KHTOOOpasHbie — HCTOYHHK LUEHHBIX
JAHHBIX O YHCIEHHOCTH, PacrpocTpaHeHHH, Mopdonordu,
MATaHHK M COCTOAHHMH 3710poBbsi. COXpaHUBIUMHCA WM Yac-
THYHO COXPAHHBIUMHCA CKEJIET — 4acTO SABIAETCS €IHHCTBEH-
HBIM MATEPHAIOM JUISl MCCIIENI0BaHHA. DTH OCTAHKH MOTYT
obecneunTh BaxHble OHOJOrHYECKHE JaHHbIE O BUIE, BO3pac-
Te, JUIMHE Te/a, W Macce Tena. byTelIKoHOC LIMPOKO pacrpo-
CTPaHEH M MMEET pasiiniHbie MOP(MOTHIIBI, TAK 4TO MOpP(OI0-
THYECKME MCCIIEIOBAHMA MECTHBIX MOMYIALMH Ype3BblyaiiHO
nonesubl. Llensio Hawei pabotsl 66110 NOAYYUTE BHEUIHHE
MpOMEpsl Tejla U OCTEOJIOHYECKHE MPOMEpbl, XOPOLIO KOp-
peIMpYIOIHE C ITMHOM Tena W Maccoil Tena, A Tor, YToOk
3TH [0KA3aTesid MOMIH ObITh HCMOJB30BAHBI LIS OLEHKH
JUTHHBI T€Jla ¥ Macchl Tena. DTH BaKHble OHONOrHYecKue na-
paMeTpbl He MOryT ObITh OMpeJeNeHbl HElOCPEACTBEHHO B
TeX CIy4asx, KOrja HaH/IeH JHIIb CKeeT WK B TeX Caydasx,
KOrjla HET BO3MOXHOCTH ONpeAeNInTh Macey Tena. B Hacros-
1M HCCNEeIOBAaHHH Mbl MPOAHATH3WPOBAIH MOp(pOMETpHYE-
ckue nokasarenu 83 OyrwuikoHocoB (Tursiops truncatus),
OCTaHKH KOTOpbIX ObUTH HalieHbl B mepuon ¢ oktsidps 1990
r. o aexabpsi 2004 r. B XOpBaTCKOH YacTH AJPHATHYECKOrO
mops. ITpy BCKpBITHH Onpenensacs noj, Macca Tesia, H ObL1o
caenado 22 npomepa tena no [eppuny (Perrin 1975) and 153
NPOMEpOB CKEJNETa H MEPHCTHYECKHX NpH3HakoB no lepuny,
Yonkepy u Baury (Perrin 1975), Walker (1981) and Wang et
al. (2000). Koppensitiuu obLie JJIHMHBI Tea U Macchl Tena ofl-
penensnuck B Microsoft Excel 2002. Hawu pe3yasTarhl no-
Ka3biBalOT, YTO 12 OCTEONOrHYECKHX MPOMEPOB XOPOLLO KOP-
penupyioT (r>0.9) ¢ obueit anmkoii Tena (Tab. 1). Ito mpo-
Mepbl pebep, MO3BOHKOB M KOCTEH jiacT. JIuHedHble BHELIHHE
npomepsbl Tena, T.e. AIMHA [I0 MYTNKa, aHaJbHOrO WIH TeHH-
TALHOI0 OTBEPCTHS TAKIKE XOPOLIO KOPPEIHPYIOT ¢ oblue
JUIHHOH TeNa, HO OHW HE WIPalOT BAXKHYIO PO/ B B OMpese-
nenuu obuied ANMHBI Tena, T.K. OHH MOTYT ObITh H3MEpeHBl ¥
3K3EMILIAPOB, Y KOTOPBIX MOKET ObITE onpeneneHa W obuias
annna Tena. [locTkpaHuaibHbie MPOMEPBI MOKa3bIBAIOT Jyy-
1y KoppensauMio ¢ obLuei AnHHOMH Tena B CpaBHEHUH ¢ Kpa-
HHATLHBLIM CKEJeTOM. DTOT (haKT MOATBEpPIKIAET paHee Bbi-
CKa3aHHOE MOJIOKEHHE O TOM, KPaHHAILHBIH CKENeT nepecra-
€T pacTH paHblllie, 4eM KpaHHalbHbli ckener. (Perrin 1975).
Hexotopele npelaraeMbie NpoMepbl 1S OLEHKH obuiei
MIMHBI TENa MOTYT HCIMOJb30BATLCA TONBKO B TOM Ciyuae,
€CJIH COXPaHEeH BECh CKEJIET, MOTOMY YTO HYIKHO OMpEAETHTh
HX TOHHOE nonokeHue B ckenere. C Apyrod CTOPOHEI, H3Me-
PEHHA MIEYEBOH KOCTH, JIYHEBOH KOCTH, JIONATKH M PYKOSTKH
TpyAHHbI HaBEpHAKA HaWIyT MPUMEHEeHHe, T.K. 3TH KOCTH
4YACTO HAXOASAT OTAENLHO M MX JIETKO HAEHTHOHUMPOBATS.

Koppensuus Mexiy MaccoH Teja M BHELUHHMH [POMEPamMM

Stranded whales (Ordo Cetacea) are a source of valua-
ble data on species abundance, distribution, morpholo-
gy, diet, reproduction and health status. Complete or
partial skeleton is often the only remain to be ex-
amined in a whale. These remains can contribute to the
knowledge on important biological data such as spe-
cies, age, sex, body length and body mass. The bottle-
nose dolphin has a worldwide distribution and diverse
morphotypes, so morphological studies on local popu-
lations are highly encouraged. Our intention was to
determinate external body and osteological measure-
ments which correlate well with body length and body
mass for their future use in body mass and body length
estimation. Namely, these important biological para-
meters cannot be determined when only skeletal re-
mains are found or in cases when no possibility for
body mass determination exists. In our study we ana-
lyzed morphometrical values of 83 bottlenose dolphins
(Tursiops truncatus) found dead in the period from
October 1990 till December 2004 in the Croatian part
of the Adriatic Sea. Post-mortem examinations in-
cluded determination of sex, body mass, 22 external
body measurements by Perrin (1975) and 153 skeletal
measurements and meristic characters compiled from
Perrin (1975), Walker (1981) and Wang et al. (2000).
The correlations to total body length and body mass
were determined in Microsoft Excel 2002. Our results
show that 12 osteological measurement correlate well
(r>0,9) with the total body length (Table 1). These
measurements include ribs, vertebrae, sternum and
flipper skeleton. Linear external body measurements,
i.e. length to the umbilicus, anal or genital opening
show also a high correlation to the total body length
but they have a minor role in total body length estima-
tion because they are measurable in specimens where
also the total body length can be determined. Post-
cranial measurements show better correlations to the
total body length when compared to the cranial skele-
ton. This fact confirms earlier statements that cranial
skeleton ends its growth earlier than the postcranial
skeleton (Perrin 1975). Some of the proposed mea-
surements for total body length estimation can be used
only if the whole skeleton is preserved because their
exact position within the skeleton has to be known. On
the other hand, measurements of humerus, radius, sca-
pula and manubrium will surely find some application
because these bones can often be found separately and
are well recognizable.
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Tena W OCTEONOrHYECKHMH MPOMEpaMH HHKE, YeM B ciiyudae
obueid anuHbl Tena. B tabnuue 2 npeacraBieHbl BHEIIHHE
NpOMEPBI TeNa U OCTEOJIOTHYECKHE POMEpbI NPH KodddHLIK-

" eHTe koppensauuy seime 0,8. Maccy Tena MOXHO TOYHO H3-
MEepHTb NMpH H3MepeHuu obxBarta, Toraa kak GonbLWIOH por
MO/IbA3BIYHON KOCTH H JTy4eBas KOCTb Ty4Lle BCEro MOoAXOAAT
IU1Sl M3MEPEHHsA Macchl Tena, KOraa HaieH HEroNHbIH cKe-
JIET. Hocxonucy HMEETCH MHOro cinydaes, KOrjia Macca rteja
He MoeT ObITh Onpe/eseHa B CBI3U C OTCYTCTBHEM HE00XO-
JIMMOro 0bopynioBaHWs BCe BHEIIHHE MPOMEphI Tefa, ocobeH-
HO JUTMHBI TeNa, NPEe/ICTABIAIT BAXKHOCTh MPH OLIEHKE MAcChl
Tena.

The correlation between body mass and external body
and osteological measurements is lower then in the
case of the total body length. Table 2 presents external
body and osteological measurements with a correlation
factor higher than 0,8. Body mass is most accurately
estimated with girth measurements while the thyrohyal
and radius are the best bones for body mass estima-
tions when an incomplete skeleton is found. As they
are a lot of cases where body mass cannot be deter-
mined due to insufficient equipment all listed external
body measurements, especially the total body length,
are important in body mass estimation.

Tab. 1. ®opmyna pacuera obLei UTHHBI Tena (cM); X — npoMep (cMm)
Table 1. Formula for total body length estimation (in cm); x represents the body measurement (cm)

Dopmyna pacuera o0LeH 1THHBI
Koad. koppensuuu Tena
s i G doncid (r.z) Formula for total body length esti-
Correlation factor SEdich
T s e s e e 004
e e L
Gt T AL I Y 0,9063 34,5+13,64%
O g e o R 736120
gf:a‘; ;‘:‘:ﬁ‘;f;;‘}am“ﬁsﬁ‘:; 0,9019 79,0+16,31%x
ity e ) TR
St 0,9584 70,6+11,06*x
e el /] 0,9518 105,7+10,77*x
o e e 0551 9305039
T e e
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Tab. 2. ®opmyna s pacyera Maccel Tena (kr); x — mpomep (cm)
Table 2. Formula for body mass estimation (in kg). x represents the body measurement value (cm)

Koad. koppensiuuun Popmyia pacyeTa Macchl TeJaa
[Tpomep / Body measurement () & : 3 At
: ormula for mass estimation
Correlation factor ey

O6was anuna tena / Total body length 0,8493 -161,5+1,35*x
JIn. oT KOHUMKA BEPX. YETIOCTH 10 KOHUHKA CTIMH. TUIABHHKA

N *
Length from tip of upper jaw to tip of dorsal fin 0,8717 208,9+2,48%x
Jlnuna oT KOHUMKA BepXHell YeNocTH 10 LeHTpa mynka 0,8301 -171,643,0%x

Length from tip of upper jaw to midpoint of umbilicus
JliMHa OT KOHYMKA BEpPXHEi YeMOCTH 110 LIEHTPA FEHHTAb-
HOO OTBEPCTHA 0,8030 -165,9+2,08*x
Length from tip of upper jaw to midpoint of genital aperture
JnuHa oT KOHYHKA BepXHeH YeNoCTH 10 LEeHTpa aHyca
Length from tip of upper jaw to center of anus
OOxBaT B MOMNEPE4HOM MJ1aHe HAa YPOBHE aHyca

g i *
Girth on a transverse plane intersecting the anus 0,9017 195,1+4,92%x
Jlnuna naasBHMKa OT NEpeHEro OCHOBAHUA 10 KOHYHKA »*
Length of flipper from anterior insertion to tip 0,8591 169,4+9,04*x
Jlnuna niaBHKKa OT MOAMBILIKH 10 KOHUMKA

0,8380 -166,5+1,94*x

i *
Length of flipper from axilla to tip it e
Make. wHpHHa niaBHUKa A
Greatest width of flipper 0,8282 -132,2+21,36*x
Paszmax XBOCTOBOrO rIaBHHKA *
B of fiickes from tip to tio 0,8449 -110,5+4,91*x
IllupiHa XBOCTOBOTO MUaBHHKA OT Omikadiued TOYKH me-
penHeli rpaHHLbI MIaBHUKA [0 BBIEMKH ¥
Width of fluke from nearest point on anterior border of 0,8201 -188,2+21,59%x
flukes to notch
Maxe. wnpHHa neBoil NOABLA3BLIYHON KOCTH NPOKCHMABHO .
Greatest width of left thyrohyal proximally 0,8003 -15,5+101,79*x
JUnHHa OCTHCTOrO OTPOCTKA NMEPBOTO FPYAHOTO MO3BOHKA %

| Length of neural spine of first thoracic vertebra 0,8046 -9,8+48,12%x
Maxc. wHpHHa OKOHYaHUA TyHeBO# KOCTH 0.8003 _178.1473.486*x

| Greatest width of radius distally
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