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BbiôponieHHbie Ha 6eper KHTOo6pa3Hbie - HCTOHHHK ueHHbix 
ZiaHHbix o HHCJieHHOCTH, pacnpocTpaHeHHH, Mopobojiornn, 
riHTaHHH H COCTOHHHH 3£OpOBbfl. CoxpaHHBUJHHCfl HJ1H HaC-

THHHO COXpaHHBHIHHCH CKeJieT - HaCTO ABJIfleTCfl e^HHCTBeH-

HLiM MaTepnanoM J\NN nccjie,noBaHH5i. 3 T H ocTaHKH MoryT 

o6ecneMHTb BaaŒbie OHOJionmecKHe ̂ aHHbie o BHzie, B03pac-

Te, flJiHHe Tejia, H Macce Tejia. EyTbijncoHOc ujupoKO p a c n p o -

CTpaHeH H HMeeT pa3JiH4Hbie MopoboTHnu, TaK HTO Mopobojio-

rHHecKHe HCCjie^oBaHHH MecTHbix nonyjiHUHH npe3BbmaHHO 

nojie3Hbi. LJ,ejibK) Hauien paôoTbi 6biJio nojiyHHTb BHeuiHHe 

npoMepw Tejia H ocTeoj iornnecKHe npoMepbi , x o p o m o Kop-

pejinpyiouiHe c /IJIHHOH Tejia H Maccon Tejia, ZUIH TOT, 4TO6W 

3TH noKa3aTejin M O H I H 6biTb ncnojib30BaHbi J\SIN OLICHKH 

AJiHHbi Tejia H Maccbi Tejia. 3 T H Ba>KHbie ÓHOJiorHnecKHe n a -

paMeTpbi He MoryT 6biTb onpcaej ieHbi Henocpe/icTBeHHO B 

Tex c j iynaax, Korna HSLVLJXQH jiHUib CKeneT HJIH B Tex cj iynaHx, 

Kor^a HeT BO3MO>KHOCTH onpe/jejiHTb Maccy Tejia. B HacroH-

meM HCCJie,aoBaHHH Mbi npoaHajiH3HpoBajiH Mop<j)OMeTpHHe-

CKHe noKa3aTejiH 83 6yTbuiKOHOcoB (TURSIOPS TRUNCATUS), 

ocraHKH KOTopwx ÔBIJIH HanneHbi B n e p n o # c OKTflópa 1990 

r. JXO ßeKaöpa 2004 r. B xopBaTCKOH nacTH A/jpnaTHHecKoro 

Mopa. ripn BCKpbiTHH onpe/rejifljica noji , Macca Terra, H öbij io 

CAejiaHO 22 npoMepa Tejia n o I leppHHy (Petrin 1975) and 153 
npoMepoB cKejieTa H MepncTHnecKHx npH3HaKOB n o I lepHHy, 

YojiKepy H BaHry (Perrin 1975), Walker (1981) and Wang e t 

al. (2000). KoppenflHHH o6me HJIHHU Tena H Maccbi Tejia o n -

peflejiflJiHCb B Microsoft E x c e l 2002. Hainn pe3yjibTaTbi n o -

Ka3biBaK)T, HTO 12 ocreojiorHHecKHx npoMepoB x o p o n i o Kop-

pejinpyiOT (r^O.9) c oómen ÄJIHHOH Tejia (Ta6. 1 ). 3 T O n p o 

Mepw p e ó e p , no3BOHKOB H Kocren JIACT. ÜHHeHHbie BHeuiHHe 

npoMepw Tejia, T .e. JUIVIUA. iio nynKa, aHanbHoro HJIH reHH-

TajibHoro oTBepcTMH T a o œ x o p o u i o Koppennpy ioT c o6men 
fljiHHOH Tejia, HO OHH He HrpaioT Ba^KHyro pojib B B onpe / je-

jieHHH o6uien ßjiHHbi Tejia, T.K. OHH MoryT 6biTb H3MepeHbi y 
3K3eMnjiapoB, y KOTopwx MO>KCT 6biTb onpe/ jej ieHa H o ô m a a 

ÄJiHHa Tejia. riocTKpaHHajibHbie n p o M e p w noKa3biBaK)T jryq-

ujyK) KoppejiflUHK) c oó inef i AJIHHOH Tejia B cpaBHeHHH c Kpa-

HHajibHbiM CKejieTOM. 3 T O T qbaKT noATBep>KAaeT paHee B B I -

CKa3aHHoe nono>KeHHe o T O M , KpaHHanbHbiH cKeneT n e p e e r a -

CT pacTH paHbiue, neM KpaHHanbHbin CKejreT. (Perrin 1975). 
HeKOTopbie npe/y iaraeMbie npoMepbi OIICHKH o ô m e n 

iUiHHbi Tejia MoryT Hcnojib30BaTbC5i TOJibKO B TOM c j iynae , 

ecjiH c o x p a n e H Becb CKeJieT, noTOMy HTO Hy>KHO onpe/iejiHTb 

Hx TOHHoe nojio>KeHHe B CKejieTe. C zroyron CTopoHbi, H3Me-

peHHH njieneBOH KOCTH, jiyneBOH KOCTH, nonaTKH H pyKOHTKH 

rpy^HHBI HaBepH^Ka Han/ryT npHMeHeHHe, T.K. 3TH KOCTH 

HaCTO HaXOJlflT OTAeJlbHO H HX JierKO H^eHTHQbnilHpOBaTb. 

KoppejiflUHH Me>K^y Maccon Tejia H BHCUJHHMH npoMepaMH 

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 2>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. 



Gomercic et al. Reading biological parameters from stranded Adriatic bottlenose dolphins 

Tena H ocTeojiorHHecKHMH npoMepaMH HH>Ke, HQM B c j i y n a e 

o ó u i e n AJiHHbi Tejia. B TaOJinue 2 npe/jcTaBJieHbi B H e u m n e 

n p o M e p w Tejia H oereojiorHHecKHe n p o M e p w npH KO3(})(})HUH-

eHTe KoppejiflUHH Bbime 0,8. Maccy Tena MO>KHO TOHHO H3-
MepHTb npn H3MepeHHH o6xBaTa, Tor/ja KaK 6ojibuioH p o r 

no(zrbfl3biHHOH KOCTH H JiyneBafl KOCTb j i y n m e Beerò nozixo^T 
ixm H3MepeHHH Maccbi Tena, Kor#a Han\aeH HenojiHbiM cKe-
jieT. riocKOJibKy HMeeTca MHoro cjiyHaeB, Koraa Macca Tejia 

He MO>KeT 6biTb o n p e ^ e j i e H a B CB«3H C OTcyTCTBHeM Heo6xo-
AHMoro o6opy#OBaHHH Bee BHeuiHHe n p o M e p w Tena, oco6eH-
HO AJiHHbi Tejia, npcucTaBjiHioT BaacHocTb n p n oiieHKe Maccw 

Tena. 

Ta6. 1. OopMyjia pacneTa o6men JIJIHHW Tejia ( C M ) ; X - npoMep (CM) 

Table 1. Formula for total body length estimation (in cm); x represents the body measurement (cm) 

IlpoMep / Body measurement 
K03({). KOppejIHUHH 

Correlation factor 

OopMyjia pacneTa o6men /yiHHbi 

Tena 

Formula for total body length esti
mation 

HaH6ojibiuafl umpHHa nepBoro noacH. no3BOHKa 
Greatest width of first lumbar vertebra 

0,9044 88,9+7,15 *x 

JJjiima ueHTpyMa 23 no3BOHKa 6e3 3nn(J)H3a 
Length of 23rd centrum, exclusive epiphyses 

0,9355 102,4+57,85*x 

MaKC. /yiHHa nepBoro jieBoro CBo6oAHoro pe6pa 
Greatest length of first left vertebral rib 

0,9063 34,5+13,64** 

MaKC. fljiHHa caMoro .zyiHHHoro JieBoro CBo6o,aHoro pe6pa 
Greatest length of longest left vertebral rib 

0,9500 37,3+6,12*x 

MaKC. umpHHa MaHyGpnyMa 
Greatest width of manubrium 

0,9019 79,9+16,3 l*x 

MaKC. 06m. BbicoTa HanGojibuieH uieBpoHOBOH KOCTH 
Greatest total height of largest chevron bone 

0,9298 102,8+24,67*x 

BbicoTa jionaTKH 
Height of scapula 

0,9584 70,6+1 l,06*x 

JJ/iHHa JionaTKH 
Length of scapula 

0,9518 105,7+10,77*x 

MaKC. BeHTpajibHaa jjjiHHa njieneBOH KOCTH 

Greatest ventral length of humerus 
0,9120 18,1+31,l*x 

MaKC. uiHpHHa OKOHHaHHa njieneBOH KOCTH 
Greatest width of humerus distally 

0,9251 -9,5+50,89*x 

MaKC. uiHpHHa OKOHHaHHJi jiyneBOH KOCTH 

Greatest width of radius distally 
0,9122 3,3+5 l,49*x 

rionepeHHaa uiHpHHa npoKCHMajibHoro pjwa 3anacTb5i 
Transverse breadth of proximal row of carpals 

0,9043 56,5+24,43 *x 

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. 
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Ta6. 2. OopMy/ia ZUIH pacneTa Maccw Tejra (KT); X - npoMep ( C M ) 

Table 2. Formula for body mass estimation (in kg), x represents the body measurement value (cm) 

FIpoMep / Body measurement 
K03(J). KOppeJIflllHH 

Correlation factor 

OopMyjia pacHeTa Maccw Tena 

Formula for body mass estimation 

06maa AJiHHa Tejia / Total body length 0,8493 -161,5+l,35*x 
Jljl. OT KOHHHKa BepX. HeJIKDCTH HO KOHHHKa cnHH. njiaBHHKa 
Length from tip of upper jaw to tip of dorsal fin 0,8717 -208,9+2,48*x 

/JjiHHa OT KOHHHKa BepxHen HoniocTH ^ o ueHTpa nynKa 
Length from tip of upper jaw to midpoint of umbilicus 0,8301 -I71,6+3,0*x 

Umirn OT KOHHHKa BepxHen H O M O C T H j\o ueHTpa reHHTajib-
HOrO OTBepCTMH 
Length from tip of upper jaw to midpoint of genital aperture 

0,8030 -165,9+2,08*x 

Rjmm OT KOHHHKa BepxHen nejiKDCTH jxo ueHTpa aHyca 
Length from tip of upper jaw to center of anus 0,8380 -166,5+1,94*x 

06xBaT B nonepenHOM njiaHe Ha ypoBHe aHyca 
Girth on a transverse plane intersecting the anus 0,9017 -195,l+4,92*x 

/ViHHa nxiaBHHKa O T nepe^Hero ocHOBaHHH JXO KOHHHKa 
Length offlipper from anterior insertion to tip 0,8591 -169,4+9,04*x 

/LnHHa njiaBHHKa OT nOflMblLUKH JXO KOHHHKa 
Length of flipper from axilla to tip 0,8543 -142,6+ll,81*x 

MaKC mnpHHa njiaBHHKa 
Greatest width of flipper 0,8282 -132,2+21,36*x 

Pa3Max XBOCTOBoro njiaBHHKa 
Span of flukes from tip to tip 0,8449 -110,5+4,91 *x 

IllHpHHa X B O C T O B O T O njiaBHHKa O T 6jiH>KaHineH T O H K H n e -
peziHen rpaHHUbi njiaBHHKa JXO B W C M K H 

Width of fluke from nearest point on anterior border of 
jlukes to notch 

0,8201 -188,2+2 l,59*x 

MaKC. UIHpHHa JieBOH n0^T>H3bIHH0H K0CTH npOKCHMBJIbHO 
Greatest width of left thyrohyal proximally 0,8003 -75,5+l01,79*x 

/JjiHHa OCTHCTOTO OTpocTKa nepBoro rpy^Horo no3BOHKa 
Length of neural spine offirst thoracic vertebra 0,8046 -9,8+48,12*x 

MaKC. mnpHHa oKOHHaHHH jiyneBOH K O C T H 

Greatest width of radius distally 0,8003 -I78,l+73,486*x 
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