SC/68B/SH/10

Morphologic distinctions and particularities
of pygmy blue whale body proportions

Sazhinov EG (translation by Trevor A. Branch &amp;
Yulia Ivashchenko)

INTERNATIONAL
WHALING COMMISSION

Papers submitted to the IWC are produced to advance discussions within that meeting; they may be preliminary or exploratory.
It is important that if you wish to cite this paper outside the context of an IWC meeting, you notify the author at least six weeks before it is cited to ensure that it has not been superseded or found to contain errors



Morphologic distinctions and particularities of pygmy blue whale body
proportions

Citation: Sazhinov EG (1970a) Morphologic distinctions and particularities
of pygmy blue whale body proportions. In: Whales of Southern Hemisphere
(Biology and Morphology), Vol 29. AtlantNIRO works, Kaliningrad, p 163-
169. Unofficial English translation from the original Russian by Trevor A.
Branch, with assistance from Yulia Ivashchenko.

The biology and morphology of pygmy blue whales has been examined
by several previous works including by Ichihara [4,5,6] and Zemsky and
Boronin [8]. The authors believe that the separation of pygmy blue whales
as a species occurred as a result of branching and localization of ordinary
blue whales that penetrated from the Northern Hemisphere into the
Southern Hemisphere in a relatively recent period.

The idea of a limited habitat for the population of pygmy blue whales
has in recent years undergone significant changes. Initially, they were seen
in the Indian Ocean: area of the Kerguelen Islands and Crozet Islands, and
it was believed that their distribution was limited to these waters [4]. Now
we can say with confidence that the range of pygmy blue whales covers
most of the Indian Ocean from Madagascar to the west of Tasmania in the
east, and from the Gulf of Aden in the north to 57°S in the south.

This article attempts to identify morphological features and patterns of
change in the proportions of individual parts of the body of pygmy blue
whales in the embryonic and post-embryonic periods.

The data was collected by the members of the scientific groups during
the Antarctic voyages of the whaling fleet Yuri Dolgorukiy in 1962-1965
while whaling around the islands of Crozet and Kerguelen.

A series of standard measurements was made according to the method
of A. G. Tomilin [3] 35 whales were measured (21 females and 14 males)
and 8 embryos (2 females and 6 males).

The first and second measurements, characterizing relative head
length, differed between ordinary blue whales and pygmy blue whales. The
distance from the end of the top of the jaw to the center of the eye in
pygmy blue whales was 0.40% longer for male pygmy blue whales and

0.56% longer for females. The distance from the tip of the snout to the
blowhole was greater for pygmy blue whales by 0.22% for males and 0.12%
for females.

The relative length of the tail can be compared in the third and fourth
measurements. Here another difference is observed: the tail of the pygmy
blue whale is clearly shorter than the tail of ordinary blue whales. The
average distance from the notch in the flukes to the anus in shorter in
female pygmies by 2.42% and in males by 2.63%. The average distance from
the notch in the flukes to the posterior edge of the dorsal fin is less in both
male and female pygmy blue whales by 2.15% compared to ordinary blue
whales.

We also compared measurements characterizing the flipper size. The
relative width of the flippers vary slightly between pygmy and ordinary blue
whales. But the length of pectoral fins (from the tip of the fin to the armpit)
is relatively larger in blue pygmy whales, and this difference in size is quite
significant, amounting to 2.00% for males and 1.13% for females.

Finally, the relative height of the dorsal fin of ordinary blue whales and
pygmy whales is compared. The values given in the table indicate that the
dorsal fin of pygmy blue whales is much less than for ordinary blue whales.
This diagnostic can be used to identify pygmy blue whales at sea.

The small number of measured individuals, and the lack of possibility
of obtaining more material due to the cessation of whaling for pygmy blue
whales, does not allow us to determine with mathematical certainty the
features that distinguish pygmy blue whales from ordinary blue whales.
However, it is certain that there are external morphological differences.
The most persistent differences are relatively large head size and the short
tail part of the body for pygmy blue whales, and that the dorsal fin is shifted
further back than in ordinary blue whales.

Changes in body proportions of pygmy blue whales were analyzed.

Based on the data given in the table, graphs were compiled of the size
of individual parts of the pygmy blue whales relative to length (separately
for males and females) for both embryos and postnatal whales.

The relative value of the distance from the tip of the upper snout to the
center of the eye (Figure 1) in embryos (both males and females) is



significantly smaller than in postnatal individuals. In male embryos, it
ranged from 17.0 to 19.0%; in female embryos from 16.8 to 19.3%. In adults
this measure ranged in males from 19.2% to 22.3%, and in females from
20.6 t0 22.6%.

Table 1: Proportion of body parts of ordinary blue whales (from Mackintosh and
Wheeler [7]* and pygmy blue whales from the islands of Crozet and Kerguelen. p =
mean measurement as a percentage of total length, N = sample size.

Indices Measurement Males Females
type

Antarctic Pygmy Antarctic Pygmy

1 N v N 1 N v N

1 Tipofsnout 202 374 206 14 20.1 392 207 21
to eye

2 Tipofsnout 17.6 354 178 14 177 366 17.8 21
to blowhole

3 Fluke notch 291 372 26.8 14 29.6 391 269 21
to anus

4 Fluke notch 247 270 225 14 248 285 227 21
to back edge
of dorsal fin

5 Tip of flipper 9.89 333 119 14 981 337 109 21
to armpit

6 Width of 3.67 258 383 14 365 279 358 21
flipper

7 Height of 1.3 250 094 14 123 284 095 21
dorsal fin

The highest value of index 1 is observed in males when they reach 20-
21 m and in adult females when they reach length 20-21 m.

The relative length of the front of the head in the embryonic
developmental stage is smaller than in postnatal individuals (Fig. 2). In male
embryos, it ranged from 14.0 to 15.2%; and for female embryos from 14.5
t0 15.6%. In adult males it was always more than 18.2% and in adult females
always more than 15.7% of total length. The growth rate of the front of the

! Corrected from [6] in the original.

head (from the tip of the snout to the blowhole) increases at a faster rate
than the increase in total length.

The largest value in the relative size of the tail compared to the body
length in blue pygmy whales, observed for 1.5-2 m embryos, reaching 30-
32% of total length (Figure 3). As age increases, and so does the total length
of the embryo, the tail length decreases as a proportion of the total length.
In postembryo individuals the relative length of the tail decreases
continuously until adults reach the length of 20m for males and 21 m for
females, after which it stabilizes at 25-27% of total length.
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Figure 1 Index of length from the tip of the upper jaw to the center of the eye in
pygmy blue whales in (a) embryo and (b) postembryo [adult] states.
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Figure 2. Index of the length from the tip of the upper jaw to the blowhole
[breathing in the stinks] in (a) embryo and (b) postembryo [adult] states.

The distance from the notch of the flukes to the posterior edge of the
dorsal fin also characterizes the relative length of the tail of the trunk (Fig.
4), and therefore a change in this distance should be similar to the change
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Figure 3. Index of length from notch of the flukes to the anus in pygmy blue
whales in (a) embryo, and (b) postembryo [adult] states.

from the notch of the flukes to the anus. In fact, this is the case: the
maximum values (25-27% of total length) are observed in the early
embryonic period, and with an increase in the age of the embryo, this value
decreases, until for males at 20 m, and females at 21 m, it stabilizes at the
level of 22-23% of the total length.

Zemsky [2] and Golubovsky [1] when looking at fin whales and sei
whales come to the conclusion that just before birth, the embryos have an
intensive growth of pectoral fins.

Analysis of the data in Fig. 5 shows that blue pygmy whales also have
the same relationship between pectoral fin size and total? length.
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Figure 4. The index of the length from the notch of the flukes to the posterior
margin of the dorsal fin in pygmy blue whales in the (a) embryo and (b)
postembryo [adult] state.

2 Editor: the term used is “zoological length”, which | have translated as total
length, i.e. the length from the notch of the flukes to the tip of the upper jaw
[snout].
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Figure 5. The index of the length from the end of the pectoral fin to the armpit in
pygmy blue whales in the (a) embryo and (b) postembryo [adult] state.

With an increase in whale size, the relative growth of the pectoral fins
slows.

The increase in the width of the pectoral fins is proportional to the
increase in the total length of the blue pygmy whales both during the
embryonic and post-embryonic periods of development (Fig. 6).
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Figure 6. The index of the transverse width of the pectoral fin in pygmy blue
whales in the (a) embryo and (b) postembryo [adult] state.

Throughout the whole period of the embryonic development of the
whale, the growth rate of the dorsal fin is higher than the growth rate of
the embryo as a whole. However, in the postembryonic period, the increase
in fin height is proportional to the increase in total length (Fig. 7).
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Figure 7. The index of dorsal fin height in pygmy blue whales in the (a) embryo
and (b) postembryo [adult] state.

Conclusions

Thus, despite the small amount of material, it is possible to establish
some of the features of the formation of the proportions of pygmy blue
whale body shape in the embryonic state and subsequent changes in
postnatal individuals.

Head sizes are relatively larger (and have higher growth rates), as a
fraction of total length, in the embryonic and post-embryonic periods.

The relative sizes of the tail of the body in embryos are greater than in
adults.

The relatively shorter length of the tail as a stable sign of adult animals
is established when they reach a length of 20 m in males and 21 m in
females.

The relative sizes of the pectoral fins (length and width) in newborns
are greater than in adults. After birth as a whale grows and develops their
relative sizes get smaller.

Our analysis of the proportions of the common blue whale in the
Antarctic and the pygmy blue whale once again confirms the existence of
differences in the external morphological characters of both species and
the validity of distinguishing the pygmy blue whale in as a separate
subspecies or even species.

The formation of blue pygmy whales as an independent taxonomic unit
probably occurred in the relatively recent phylogenetic period, which is

3 Editor: the Russian original is cited here (Tomilin 1957) but | replaced this with
the English translation in 1967.

confirmed by the appearance of stable morphological differences only in
the late stages of embryonic development.
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E. I Cawunos

MOP®OJIOrHYECKHE OTJIHYHA H OCOBEHHOCTH
POPMHPOBAHHA NPONMOPLIHA TEJA CHHHX
KHTOB-THI'MEEB

Brosorun 1 MOPQONOrUH CHREX KHTOB-MHrMeed MOCBALIEHO BCe-
o HeCKOJbKe paGor, n B Tom 4ucne Hmmxapur [4, 5, 6] 3emcxoro
n Boponuna [8]. Aroph cuntaior, uto 060coBACHMe CHHHX KHTOB-
NArMees KaK BHAA NPOH3OMIJAOC B Pe3VAbTATe OTBeTBJIEHHH H JOKa-
JAHIAUHH OGBIKHOBEMHEIX CHHHX KHTOB (Balaenoptzra musculus in-
termedia}, nponnkumx ua Cepepuoro nonyuapns ® lOxuoe 8 cpas-
HHTENBHO HeJAaBRHA NepHOA. ’

[TpexcraBnenne ©6 yakoit JoxaabnoCTH NONYJAAUHH CHHHX KH-
TOB-THTMECB 33 NOCHEAHUE TOAB NIPETEPeNo IHAYHTeAbHbie HaMe-
Henus. Ilepeomavanwno st supemsl Muauiickoro oxeana OBLTH
BCTpeHeHN JrUIbL B pakone octpoBa Keprenen n ocrporos Kpose,
H CHUHTANOCH, UTO apeal HX DACNPOCTPARHEHUN OrPaHHYEH . 3THMH
Bonamu [4]. Ceftrac Mul MOXeM € YBEDEHHOCTBIO TOBO{MHTD, 4TO apeas
CHHMX KHTOB-THIMeeB 0XBATHBAeT GOJBUIYIO 4acTh akBaTopuu Ha-
Aufickoro oxeana ot Maaarackapa Ha sanage o TacMauuM Ra
BOCTOKe H OT AJGHCKOTO 3aJHBa Ma ceBepe Xo 57° i0. WL Ha wore.

B nactosmefi craTbe nenaercs NONBITKA BHLIABACHHE HEKOTO-
pHx Mopdonornueckux ocoGerHoCTed M JaKOHOMEDHOCTEH H3IMeHe-
HUA TNPOTOPUHA OTAEbHEIX YacCTEll Tesa CUHHX KHUTOB-TIHCMEEB B
SMOPHOHAABLHBIH H BOCTIMOGPHOR 2B LI OepHOAL.

Marepran xas 3ol paGoTe Onu cOOpaH COTPYAHHKAMH Hayu-
NOH rpynnsl AHTAapKTHUECKON KuTOGOHHOI ¢roraauu «¥Opuit Toa-
TOPYRHI> BO BpeMs NPOMLICIOBHX peficos B 1962—1965 rr. B paf-
oHe 0cTpopoB Kpose u Kepreaen. :

Cepueft cranaapTHeix npomepos mo mertoauke A. I. Tomuanua
{3] 6uin0 nsmepeno 35 xmrom (2} camxa m 14 caMLUoB) H 8 3apo-
Aniwed (2 camkn 8 6 caMuos). '

Beanusuna nepsoro n sroporo npomepos, XapaKTePHIYIOLIHX OT-
HOCHTENbHYIO JUIHHY TOMOBH, ¥V OOWMKHOBEHHWX CHHHX KHTOB H CH-
HAX KHTOB-NHTMEEB DA3NHUHA, NPHUEM DACCTONHHE OT KORIA Bepx-
Hell 4e]IOCTH 0 UEHTPa 11233 Y CHHHX KUDOB-THIMeeB Godblie Ha
0,40°% aas camuoB u Ha 0,56% mas CaMOK, a4 PAaCcCTOAHHE OT KOHIA
BEPXHEHl ueMIOCTH 10 AMXaka y nurmMees Gosblie Ha 0,22% i
caMuos H #a 0,12%, nisa camox. :
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OtHocHTeNbHAS ANMHA XBOCTOBON H4CTH TYJOBHLLA MOXKeT GhTL -
~ CPABHHMA N0 BeJHTHHAM TPETLETO H YEeTBEPTOro npomepos.’ 3xech
HaGui0faencss HHAS 3ABHCHMOCTb: XBOCTOBAS 4ACTb TYAOBYILA KH-
TOB-IIHTMEEB ABHO MEHbILle, YeM Y OOLIKHOBeHHHX. Cpeauas Bedw-
YHHA 3TOro npoMepa (OT BHIEMKH XBOCTOBBIX JIOMACTeH A0 aHaMb-
HOTO OTBEPCTHS) y CaMOK NMHIMeeB MeHbile Ha 2,42%. a y caM-
o8 —Ha 2,63%. Cpennss BeqMYMHA PpACCTORHHS OT BHEMKH
XBOCTOBHIX JIOMACTeH A0 3afHEr0 Kpas CNMHHOTO NJABHHKA Kax
Yy CAMOK, T2K H y CAMIOB-NIUrMees MeHbille, YeM y OOHKHOBCHHEIX
CHHHX K4TOB Ha 2,169%.

Hamu Takxe cpaBAHBARHCL MPOMEPH, XapaxrepHayiolulHe BesH-
YHHY TPYAHHX NAaBHHKOB. OTHOCHTe/bHAS WHPHHA FPYAMHX NA4B-
HHKOB OCHKHOBEHHBIX CHHHX KHTOB W KHTOB-NHTMEEB Pa3HHTCS He-
3HaYHTeNbHO. JlAWHA rPYAHHIX NIABEMKOB (QT BeplUIMHB HAABHHKA
A0 MNOAMBHIKA) OTHOCHTEABHO OQJIbIE Y CHHHX KHTOB-HUIMECB.
Pasnuna B BeluuHHE NOBONBLHO 3HAYMTCABHA H COCTARJSET %
camion 2,00%, a ans camox 1,13%,. o

Y uakomen GHiia paccMOTpeHa OTHOCHTENLHAA BHCOTH CO#EHO-
TO, NNAaBHHKA OOBIKHOBEHHHX CHHHX KHTOB H KHTOB-IIHI'MEes. Han-
Hule, npHBeleHHble B Talauie, CBHIACTEALCTBYIOT O TOM, YTO BHICO-
Ta CHHHHOIO ILVIABHHKA CHRHX KHTOB-IHIMeeB IHAYHTENLHO MeHp-
mre, 4eM y OORKHOBEHHEIX. JITOT IPH3HAK MOXKET GHTh HCHOJMbIO-
BaH IS ONpEJeNEHHA CHHAX KHMTOB-MIHTMEEB B YCJAOBHSX MOpH.

HeGoabmoe xomuuectBo EaMepeHHHX ocobedl, OTCYTCTBYHE BO3-
MOXKEOCTH HPORO/IKEHHA HAKOMIEHWA TAKHX MAaTEPHANOB H3-3a
IpeKpalleHisl NPOMHCAA 3THX KUTOBR He TO3BOJAET HAM YCTAHO-
BHTL MAaTOMaTHYECKYI) AOCTOBEPHOCTb NPASHAKOB, OTAHYAIQULKX
CHHHX KHPOB-TIHIMeeB OT 0GHKHOBeHHHNX. OIHAK0 B HECOMHEHHOCTH
CYMECTPOBAHAN BHEIMHHX MOPDOSOTHISCKHX OTAHUHA MOMXKHO OBITb
yeepeonnbiM. HauGosee YCTORYHBHMH OTMMYHSMKM SBASIOTCS OTHO-
CHTeAbRO . GOJbIIKE paaMeph TOJNOBH H YKOPOUEHHAS XBOCTOBAS
$aCTb TyJAoBrula. B cuay nocaegnero O0CTOATENBOTBA  CITHHHGH
NAABHUK Kamercs (o/Jee CABHHYTHM Ha3ajl, YeM Y OOGHKHOBEHHHX
CHHHX KHTOB, - - o

Bbitd npoakaauIupoBaBH H3MeHeHHs TPCUOPUHA TeAa CHHHX
KHTOB-NTHIMeen, '

Ha ocHoBamun nawmmx, npusesemnmx s rabagile, cocTaBaeHb
TPAPHKH 3ABHCHMOCTH BeARMHHH OTHE/FbHBIX MacTel Tena CHHHX
KHTOB-IIHNMEEB OT SOOJNOIHYEOKOR AMMHH {OTACNBHO YIS CaMIOB i
CAMOK) ¥ 3MGpPHOHOB ¥ IIOCTHATAABLHEX KHTOB,

OrHocHTeNnbHAA BeNHYMHA pACCTORHHS OT KOHIIA BepxHeil ye-
MOCTH X0 UEHTPA ryasa (puc. 1) 'y sMOPHOHOB (Kax camuo®, Tak
H CAMOK) 3HAUHTENBHO MECHBINE, 9eM Y [OCTHATANLHBX OCOGEH.
Y .caMuoB saponriel oHa Koae6anach or 17,0 no 19,0%, y camox
3apoauiued — ot 16,8 10°19,3%, B To BpeMs kak Y B3pOCABIX Cam-
ggus %oneﬁ_a-nacb or 19,2 no 22,3%, a y mepocanix camox or 20,6 zo

L . -
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fiponopuns ascTel Tena 0GMKHOBEHHMX CENHX KETOB ANTApRTRKH
(no Maxmntomry m ¥aaepy [6]) n cumx wRTOB-NErMees
pafora octposos Kpose u Keprenen

Ho- . CamMu W CaMkn

ep ) "

- Hizenen OG5 KROBSRRLE RATMEH tabte RHTLER
K-

ca m# | L M I n M I n M | n

1| Ot xonga pepxueff ge- ,
MCTH RO raasa | 2021( 374 | 206! | 14 20,14 ) 382 { 20,70}21

21{ Or konua pepxmeds ye- ; .
MOCTH A0 AHXAAE | 17,59 35¢ | 17,81 14 | 17,71 | 366 17,83 21

3 | OT BueMKH XBOCTOBHIX
Jonacrel 10 2HANL- '
Horo  OTBepCTHA .| 2995) 372 1 2683| 14 [ 2955|391 | 26,9221

4| 7 BUEMKH XBOCTOBHIX
nonacteli 10 3aaHe-
rg Kpas CIHHHOTO
nIaBHMREA . . . L} 2467 270 | 22521 14 ! 2480 285 | 2267)21

OT BepIIKHH TPYAHO-
o WIaBHAKAa A0
noaMHmKR . . .| 989] 355 | 11.84] 14 981 337 | 109421

6 | Monepesnas mupuua
IPYARHX  RIABHH-

ot

3,58 |21

KOB . . . ., . .| 367 253 383) 14 3,65 279
7| Bucora CHHHHOTO _
nnaeseka . . . .| 130} 250 004| 14 123 284 0,95 j21

*} CpeppAs neaHYdENa OPOMEPE {% OT J0ONOTWRECHOA ARHAN),
**), UHCIO u3MepeHnyx OroGes.

Hauboarvinee shavenwe mHAekca 1 oTMeYeHO y B3pochHX caM-
HOB NIPH AOCTHXEHHH MMH MJAHHB 20—21 &, y BIpoCamx camok —
19—20 u - :

Ornocurenbhas AnuHa Tlepefiel YaCTH roJOBH B 3MGPHOHAMD-
HOM- HepHOAEe DAaSBHTHA CHHHX XHTOB-IHTMEEB MeHblle TaKQBOH
Y nocTHaTanwiux ocobedl (prc. 2). ¥ camuos smGpuoros ona Ko-
Jebanace or 14,0 mo 15,2%, y camok smGpuonos — ot 14,5 no
156%, B To BpeMa Kak y B3pocanX camuoB — 18,2%, W BHme,
4 Y BapOC/ANX caMOK —oT 157% anean tena u swme. TaxmM o6-
Pa3oM, TeMn pocTa NepefHeR YaCTH NOAOBE (OT KoMua BepxHefi
YeNIOCTH RO RWXaja) BHIne fTemna YBAHYEHNS 300N0rHYecKol
JUTHHEL
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HanGonbutee anauesde 0THOCHTeALHAA BeAHMHAHA XBOCTOBON va-
CTH TYJHOBUINA OHHUX KHTOB-IIHTMEeB HMeeT vy SMOPHOHOB HAHHOHA 110
1,52 M, mocmran 30—32% soomornueckoi AmuHH (puc. 3). C ybe-
JHYECHHEM BO3PacTa, a CJeAOBATEABHO H ANHHH SMOGPUOHA, OTHOCH-
TelbHas JAJHHA XBOCTOBOR HacTd yMeHbinaercs. B mocrsmGpuo-

HaNbHbIN HEPHOX POCTa OTHOCHTEAbLHAN IJHHA XBOCTOBOH YacTH.

KHTA TaKXe YMeHbINAeTCA: y CAMIUOB — A0 NOCTHXKEHH® RJHHBI
20 », a y camoxk a0 21 w, mocse Yero cTaGAAMSHPYETCA HA YpOBHE
25—27% 300J0rHUeCcKol AAHHDIL.
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Pue. 2. HEaeke 2AMHE OF KORLA BEPXHEH YCUOCTH J0 ABIXAAD ¥ CUHAX KHTOB-
nurMeeB 8 53MOpuOHaJALHOM {6} I NoOcTYMOGPHOHAABHOM (&) COCTOREHI
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Phc. 3. Mnmexc AAMHW OT BWEMKH XBOCTOBHX JOMactel A0 AHAJBHOIY OTe

BEPCTHA ¥ CHHMX KHMTOB-DHrMeeB B SmOpHOHaneHOM (4) H NocramGpHoBanh-
HoM (6} coCTOAHMH :
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Paccrosinie oT BHeMKH XBOCTOBBIX Jonacreil A0 3ajHero xpas
CONHHOTO ILIaBHAKA TaKXe XaPAKTEPHSYeT OTHOCHTENLHYIO JJHHY
XBOCTOBOH YACTH Ty/JOBMMIa (pHC. 4), U MOITOMY H3IMEHEHHE 3TONo
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Puc. 4. Hugmexc AAMHB OT BHeMKd XBOCTOBOFO n/aBHUKA A0 3ajHEr0 Kpan
CPHHHOTO DRAEHYKA Y CHHHX KHTOB-RHTMEEE B SMOpHOHANbHOM {@d) u nocr-
aMbpronansHOM (6) cocToAHmH

PAOCTOAHMSA AOAAHO OHTb 3HANOTUUHO M3MEHEHHID OT BMEMKH XBO-
CTOBHIX JIONACTeH [0 AHAJIWHOrO OTBepcTHsA. B meficrsuresnsmocta
TAK OHO M eCTh! MaKCHMa/bHas BeJWYHHAa npoMepa (25—27%
3007I0THYECKOR AJHHE) HabaofaeTcs B paHHesMOPHOHAJbHEIA ne-
PHOL, C yBeIWYeHHeM BO3DacTa 3apojbliUa 9Ta BeJHUYHHA Najaer.
B mocroMOpHoHaNbHEI NepHO) OTHOCHTEAbHAS BEJAHYHHA XBOCTO-
BOH 94CTH NPOROMIKAET NALaTh IO AOCTHIKEHHs O6UIeH MAWHM CaM-
uamy 20 », camkamu 21 M, mocae uyero CTaGHAHIHPYETCA Ha ypOB-
#e 22—23Y% 300M0rHYecKol LAHHL KHBOTHEX.

3emckuit [2) 1 TonyGopckui [1), na npeMepe duHBANIOB H cefi-
Ba10B, NPHILIH K BLBOMY, YTO K MOMEHTY DOXKAEHHS y 3MOGPHOHOB
HBO/IONACTCA HHTEHCHBHLIR POCT IPYAHHX NJIABHUKOB.

Auanus JaMBEIX, DpHBEeHHEIX Ha pHC. 5, NOKA3blBaeT, UTo
H 'y CHHMX KHTOB-ITHTMEeB CYIMECTBYET TaKas (e 3aBHCHMOCTDL Mex-
Ay pasMepaMH IPYIHBIX OJ@BHUKOB H 300JOTHUECKON IAMHON.
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Puc. 5 HMugesc 1m#id oT sepumun TPYUEOTO NAYBHHKA [0 HOAMEDKE ¥ CH-
8HX KHTOB-THIMeeB B SMODHOHANEHOM (@) H nocTsMGpHOoHaNBHOM (6} co-
ETOAHHUH
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C yBenMyenueM pasMepOB KHTZ OTHOCHTEbHHE POCT IPYRHAX '
NAaBHHKOB 3aMenIsercH. :
YBenuduenHe MWHPHHH [PYAHHX TAABHUKOB IPONOPUHOHANBHO 3
YBETHUYECHHIO 300JIOTHYeCKoH JAHHE CHHUX KHTOB-NHIMeeD KaK B aM0- |

PUOHAJILHKE, Tak H B NOCTSMGPHOHANbHBIA NepUOAB DASBHTHS
(puc. 5. ' " -
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1813 202122 23m

Pre. 6. Mugekc nonepedsod WHPHHH TPYZHOIC MIABHHKA ¥ CHHHX KHTOB- |
nerMeen B sMOpHORaJsibHOM (@) ¥ noctamOpuoRagbHOM (6} cocTOAHuA

B Teuenue Bcero nepuona 3apoluieBOTO PA3IBHTHA KHTA TeMIT
poCTa CHMHHOrC NJaBHHKA BHIUE TEMIa PocTa SMOPHOHA B LENOM. |
B nocrtamGproHanbHOM e mepHoie yBesmyenue BHCOTH IUIABHHKA |
KIeT ITPONOPUHOAANBHC yBeJHYeHHio ofmed aannn (puc. 7). 1
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Puc, 7. HHuaekc BHCOTH CHUMHOLO IIABHAKA Y CHHHX KHTOB-IHIMCEE B OMOG- }
GpHonansHoM (&) W nocTaMOpuoHaTbHOM (6} COCTOAMHIL

BbIBOAN

Takum o6pazoM, HecMOTPS Ha HeGoJLLIOH MaTepHas], MOXEO )
NpefBapHTENbHO YCTAHOBHTL HEKOTOPhie OCOBEHHOCTH HopMHPORa-
HHS NpONOPIUHH, Tela CHHHX. KHTOB-MHIMEeB B 3MOPHOHALHOM CO-
CTOSIHHY H NOCJTeRYIOLIHe H3MEHEHHs Y NOCTHATAJIBHBIX OCOOtH. ¢

OrtHocurensio Godee KPYHNHBE pasMepsl rojosuw (M 6oJee BH- |
COKHe TeMIIH pPOCTa ee) MO CPABHEHHIO C YBESHUCHHEM 300J0THYE-
CKOH OJHHM OTMeYaloTcsl KaK B 3MOpPHOHAABMEIA, TaK H B IOCT-
SMOPHOHANBHLIE MTePHOAH. _

THOCHTE/IbHLE PasMephl XBOCTOBON YacTH TYJOBHINA y SMOpPHO- |
HOB OKa3blBalwTCA OoJblile, YeM Yy B3pocsbx ocobell. OTHOCHTENBHO |

i68

MeHbIIaR JJIHHA XBOCTOBOA YACTH TYJNOBHINA KAK YCTORUYHBHE mpw-
3HaK B3POCABIX NXHBOTHHX YCTAHABXHBAETCHE NPH AOCTHXKEHHE MMH
JJHHH y camtos 8 20 x, 1 caMox — 2] .

Ornocurenpibie pasMepa IPYAHHX NJIABHHKOB (AMHHA M UIH-
PHHZ) y HOBOPOKAGHHEIX OKa3HBAIOTCA BOMLILE, YeM 'y BIPOCHHX.
B jpasunefiieM HX OTHOCHTe/NbHHE PASMEPH YMEHLINAIOTCH.

Ilpopesernnii HAMM aHa/i#3 NPONOPUAA OCHKHOBEHHHX CHHHX
KUTOB AHTAPKTHKHM H CHHHX KHTOB-THIMeEEB eille pas NOATBepMaaer
CYLLeCTBOBAHHE DAIMNHA BO BHEIUHHX MOPDOTIOTHYSCKHX @1H3HA-
Kax Tex M APYrHX K oO0CHOBAHHOCTD BHICACHHS CHHErQ KHT4-THT-
Med 5 paHr nOABKAA §AN Aake BRAA,

CraHoB/IeHHe CHFIMX KHTOB-THIMEEB KK CaMOCTORTEALHON TaK-
COHOMMKYECKON €AHMHUNHE [IPOHICILINO, BEPOATHO, B CPAaBHUTEILHO He-
Aasaui neprod HX ¢HAoreHesa, UTO TOATBEPKIAETCS MOSBACHHEM
YCTOHUMBHX MOPQONOTHYECKUX OTAWYMA JTHINB 2 NO3MHHX CTAXHAX
3MOPHOHAALHONO PAIBHTMS.
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