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Morphometric Studies of the Deep Sea Skate,
Bathyraja smirnovi (SOLDATOV et PAVLENKO)

Fuminiko Kato

Abstract

Bathyraja smirnovi (SoLpaTov & PAVLENKO),one of the important skates in Hokkaido,
is distributed from the vicinity of Okhotsk Sea to the central part of the Japan Sea.
It is also interesting ecologically because of its high trophical status in the deep
water of the Japan Sea. Sixty male and fourtytwo female samples were collected by
trawling opecration on board the R/V Kaiyo-Maru in the spring of 1970.

Bodily proportional measurements were made for the selected twentyseven characters
(Table2) in all the specimens and correlation coefficients were calculated between the
possible combination of these. Then the correlation matrics were analyzed by the factor
analysis method.

The results obtained are as follows :

1) Two factors affecting the size of the morphometric characters were detected.
2) The first factor (F;) which has an important effect upon all character is related
to the growth.

3) The second factor (F;) which has an effect upon certain characters is related to
the maturity.

4) The 27 morphometric charcters for males were classified into four groups by the
K, (load of Fy)-K;(load of F;)diagram as follows:

Group A, effected solely by F; includes T.L., Ta.L.,, T.W.,, M. W., E.L., and Sp. L.

Group B, effected greatly by F; with slight oppression by F; for the growth of
the characters, includes D. W., D.L., T.D., P2.W., H. L., Bt.Or., Bt.Sp., and Ov. IG.

Group C, effected F; with significant oppression of the growth of the characters
by T, includes P.Oc.L., P.N.L.,, P.Or. L., and In.N.D.

Group D, effcted by F; with the acceleration of the growth of the characters by
F; includes D2.L., D 1.H., P 2.L., and C. L.

5) The five characters (D1-T.T., Post D.L.,, P1. L, D2. H,, and Bt.F.T.P1.), not

belonging to the above groups, must be subjected to more precise measurements,
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F 7 A Bathyraja smirnovi (SOoLbATOV ¢t PAVLENKO) &4k — v 735 L O HA
WOLEHT AL L CAll, 1967), el sy CIEic T A F 5 1 A-S D W T
HAEXNTEH D LV, 1965), 7oA AO KMo i s vk e e

Qirly, RAERD, BB AT LBk DR WIITH 5. IsHIYAMA (19 58) 1% B. smirnovi
BT 2RO FAZ AT L7ohd, 19674RICIEZ Dl 721z B LTS IR T & AT
ETLLEENLT WS (IsHiYyaMa, 1967).
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BoER BT 70w, AL SHE218TE, WE178/¢, 1%l 396)¢ D1‘"‘7T\7?3‘4\ STz, ARDAUICEIAN
D5 BLH60MTE, MA2it 2 wlifi UCybis 2 b, Mty gEoillia ds Cig-o7z, Chbo

FI1F GUEAROERI ) 1L - fie - AR
Table.1 Data of the collection of the materials

used in this study

Station Date Location Depth (m) No. of  samples

No. N D 3 Q
9 6/3 39°14.7 134°47.1 445 5 6
10 6/3 39°07.2 134°47.3" 590 9 2
11 6/3 39°06.5" 134°51.1 800 12 8
12 6/4 39°55.0/ 134°11.2 870 3 2
14 6/4 40°09.¢/ 134°33.6' 840 ] 4
15 6/5 40°02.5" 134°12.9' 772 1
16 6/5 40°08.5 133°57.5 1,105 2
17 6/5 40703/ 133°54.3 1,015 1
18 6/6 39°47.5 133°39.5' 560 1 4
19 6/6 39°54.7 133°48.2 470 5 3
20 6/6 39°55.7 133°46.9’ 485 15 7
22 6/7 39°14.3 133°52.9 740 2 1

23 6/7 39°19.2 133°52.6/ 755 2

27 6/9 39 15.3 133°55.0/ 745 2
Total 60 42
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PPER AN D ER YN « KT - L (f s TOVEE A £ &0 THY T RITIR L7z,
WcHy, 'c@uz;'}:f U (No. C),  HFiids X OO WG 250 2 24078 L7,
2DV ThE, 17 (1965), Rl « 7Nk (1968), Husss & Isuivama (1968) i fit>7-. F7-,
Mz HUBBS & Isurvama (1968) 2 k 0 HE S it #eEL <, 2

M« 7 F AR LT
A Z=E AT I Y A= P ADHRN Tl o7z, oMLV 1T L.,

AT ET N LR 27
i, RO

HeD 2T D JZINETTIN ORI R 5o ke, OGR4 (1% 2) Ko THFZH
72:}‘5&7&/)%;. Oy BT TR R« WS - 1 (1969), Lawry & MaxweLr (1963) iCit
o7zt

Fo2E MU B4 EF S SNk
Table.2 Numdcrs and names of the characters measured, and
the key for the abbreviations used in this paper

ol Names oL the bty propercionad Sembs
1 Ar L Total length T. L.
2 A Disk width D.W.
3 N Disk length D.L.
4 &5 1 Tail length Ta. L.
5 FE 5B IS Tail width, end P, T.W.
6 B IEAT Tail depth, cnd P, T.D.
7 G5 1T RE G~ &R A D, origin to tajl tip D1.-T. T.
8 02 Y RE He i~ Postdorsal length Post D. L.
9 001 AThE LT LE D, basal length DI. L.
10 052 TTIE T S D, basal length D2. L.
11 A5 1 g D, vertical height DI. H.
12 02 T iE D, vertical height D2. H.
13 W K5 4Ty i B Between front tips, Py Bt.F.T.PIL.
14 i i P; width P2. W.
15 i & P, length P2. L.
16 UTRS Head length H. L.
17 H L n~1g it Prcocular length P.Oc. L.
18 g L~ Wil Prenarial length P.N.L.
19 1~ R Preoral length P.Or. L.
20 IREANT ) Internarial distance In. N. D.
21 g Mouth width M. W.
22 I £ Eycball length I£. L.
23 [ by Between orbits Bt. Or.
24 I AL B Between spiracles Bt. Sp.
25 Y RAL L Spiracle length Sp. L.
26 ] Over Ist gill-slits Ov.1G.
27 ’L’(:lﬂi‘ le%pcr lcnqth

D, ; first dorsal fin

D, ; sccond dorsal fin

P, 5 pectral fin

P, 5 pervic fin

T i~

7‘4”1“‘ |J|)‘Lu11

ity R

(PP PR N EY Il

C. L.

(1969) Z=FIL 720



Inm. # & & £ B

1. R EORER

HECOMER D2TIE DBEERE R, 35 X C2TIEM I OMB RIS T2 h 2tk 1 - T3
217k L7z, 2D OMBEFREGI TR B BFTMICHETH o W THIBIFRESTI I 2w
TRTH %+ Sl WIRATeE Ks 228 23k (s =2) TR/ GB35, Mnkii2 ko
FIRMEI I D /NS VO TEIEILE 2 ) THBY o7, Finh bAHBEREC 3 2 ER ok
VI 2 WE TORTFATTHRICE ThD 2 kD, 0B 1ET F DT ToREI
KEL ST 568K (common factor) THh b, W2 KT (Fo) WFTEOREIC DA
54 5KF (unique factor) ThoZ ERREIND,

FEIRK HIWHOKT AR (K, Ko
Table.3 TFacter loads (K;, Kj;) of cach character

No.of . ] .
character 1 2 3 1 5 6 7 8 9
K; 0.9917  0.9942  0.9972 0.9925 0.9756 0.9824 0.9656 0.6954 0.9807
K, -0.0253 0.0769 0.0708 -0.0109 0.0240 0.1072 -0.2127 -0.1176 -0.0617
No. of . S . e
character 10 11 12 13 14 15 16 17 18
K, 0.9823 0.9653 0.8731 0.9432 0.9789 0.9698 0.9867 0.9832 0.9757
K, ~-0.1291 -0.1088 -0.0324 0.0416 0.0864 -0.1210 0.0743 0.1431 0.1435
No. of i - . . . . o
character 19 20 21 22 23 24 25 26 27
K, 0.9786 0.9787 0.9911 0.9649 0.9922 0.9943 0.9783 0.9955 0.9154

K, 0.1364  0.1379  0.0043 -0.0052 0.0608 0.0599 0.0083 0.0847 -0.1472

W1INToAMNRE K1 2B 2 KT oAl Ko Tod BB, #WHARPTH -9
1MERD, ChEMAT2TOIRHEZENT 2 ERkDES D THS.

ARE; No. 1. 4:J4(T.L.), No.2. Bi#F(Ta.L.), No.5 RBIAEKE(T.W.), No. 21. 0ig
(M.W.), No.22. it (E.L.), No.25. BKFLE (Sp.L)-wweee-- WINTFrickoT
OLFP XD I — 7,

BHf; No. 2. fh#ign#(D.W.), No.3. f&ii(D.L), No.6. [2if2EE5(T.D.), No.14. [lifiE
g (P2. W.), No.16. gife (H.L.), No.23. iRk (Bt. Or.), No.24. mKkILINE

(Bt.Sp.), No.26. fBZLHE (Ov. 1G.)w-weee-- WIETFuic XoT Afs, W2ET
B itk > ThT PS5 70— 7, P ol &I DEHC 3 % 3 0 LT H T
D,

C#¥; No.17. IR&E—wpimisak (P. Oc. L), No.18. EyfL—wyitpin: (P.N.L), No.19. m—
wyeigE (P.Or.L.), No.20. BFLRIFE (In.N.D.D-weeeees Fi:Folck»Ti#a 513 %

In—7 Fo DM EEDIRICHT 5L DL WHITH S,

D ; No.10. iy 2 19 E (D2.L.), No.11. % 1 4& (D1. H), No. 15. ffgsE (P2.
L), No.27. ZREHRLEEC. LY Fi-Felc ko T 505 70 —7, Fool%
3B « CERCH T2 W HNTHD.

No.7. &5 1 rfgam—RiRemEEEE (D1.—T. T, No. 8. I 2 Ffg kv — st (Post D.

L., No.9. 5 1355 0EE (D 1. L), No.12. 45 245455 (D2. H), No. 13. Fofgikg 250

Wiltlfs (Bt F.T.PL) vk R4 BHc/E@ S8, MEOBRD BT 1 2ofE o< Binv,
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K2
JOL o guE
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2 58 by
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[ ]
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09+
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1 1 1 1 1 1 1 K‘
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1 Ki-K, FHICEE L& RE
Fig. 1 Distributions of all characters on the

K,-K; diagram.

2. WHOKEIICMEET5RFOMET

FBIRTF PRI RCOBEICEESELTEY, TOESLAEV (Table. 3). MATsakIs
(1959) 23ZERH (Idotea viridis) ToWTim Uiz L AT, F7HAXCHWTH Frid—
IR E SORTF, ThbbELIZBREORTLHEINS,

Fi177 3 X o THHAINAARORE L, FI1 TXoTTEALHHINS BEOE DR
£L LT, DW. & DL. 28, ZOBFREZA5E (2R, HEBREROTED, HE

DL.
cm

60 F ¥=0.7505+0.7294X

50}
40t
30t

20

1 I 1 1

20 30 40 50 60 70 cm DW.

#2E D.W. (X) & D.L. (Y) DBk
Fig. 2 The relationship between D. W.(X) and D.L. (Y)
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FAK HBIE (X)) L&PE (Y) LoB#iRRoRR R (b)
Table.4 Regression coefficient (b) of the linear relationship
between D.W. (X) and each character (Y)

No. of
character 1 3 4 5 6 7 8 9 10
5 1.2636  0.7296 0.5050 0.0572 0.0367 0.1087 0.0165 0.0443 0.0556
? 1.2593 0.7644 0.4561 0.0545 0.0335 0.0934 0.0136 0.0408 0.0384
No. of
character 11 12 13 14 15 16 17 18 19
3 0.0408 0.0365 0.0342 0.1317 0.1810T 0.2939 0.2029f 0.1968% 0.1597
? 0.0319 0.0319 0.0395 0.1469 0.1259 0.3070 0.2246F 0.2228F 0.1793
No. of
character 20 21 22 23 24 25 26
3 0.1009 0.1288 0.0291 0.1148 0.1014 0.0494 0.2881
? 0.1096 0.1184 0.0270 0.1280 0.1053 0.0528 0.3023

T REREIFRZ HTIID LD REY TH 5T EE2RT,
T indicates the character not available the linear regression line

M & TR WTERE Y (FA4E), LanoT, MBREOAS ZDET HEPRERE AR
13585, AR - BEECE $hAWEIZ T OMEMBEBRERTD 5O THSH ITEBIETY
[EDEDRKE GEAEsiT) BRHTE 5. AR - Bificix Tail L. MMW.-E.L. &
Sp. L. is EOERENB X 210 ENEL EENDH Z EMEHSh S,
D.W.(X) & Fi it X 8% —FZF e WEHETH% Dost D. L. (Y) & DERIZ
Y =0.7496+0.01647X

L GE3XD, [EIFFREIZ0 EWREEICRRSN, BTk 5 AkE I Post D.L. L[F
BEOMHMOIEICL b5 E, COEIINIL, COBEEHENNEEOBEWERE VWL,

Post
Dorsal L.

cm Y=07469+0.01647X

I 1 1 1 !

20 30 40 50 60 70 <cm DW.

%3 D. W. (X) & Post D.L. (Y) D%
Fig. 3 The relationship between D. W. (X) and Post D.L. (Y)

FORTF Fo it X o T2 535D »S C.L. 22 ATD.W. LofGeEkws L, B
AMDO LS ThD, FTHARDILRBIZT # =4 1TB T 5 X 5 L XPERE (ME, 1952)
WA EF, D.W. 50—60emi B\ CRABICHKE T 5. D.W.(X) & P2.L.(Y)  0BfRERL
75 XSS E ST, MW TIEX LY & 0%z C.L. & LAk, A8
k230 ofhfic,

Y =0.08982 X1.1349
&7 BT U THEIC 35\ T BIFR T,
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1 § —
70 cm DW.

g4 D.W.(X) & C.L.(Y) ot
Fig. 4 The relationship between D.W. (X) and C.L. (Y)

P L.
cm
157 o 4 v=008982x""“
14 F ©Q Y=0.3658+012594X

— ~N w E S N ™ 0
T T T T T T

20 30 40 50

60

. L
70 cm DW.

F£5K D.W.(X) & P2.L.(Y) ok
Fig. 5 The relationship between D. W. (X) and P 2.L. (Y)

Y =0.3658+0.12594 X
L%,

F, DR ORE I LT E R 5 %, TS5 2R &b, Foiddin &b

ORI LABERTHD L FE2LND.

Fo it X o CDREE WD HMDOFEEE 535 CH2RETHIHE L LT P.N.L.(Y) 2%

Zz» D.W.(X) L oBfRZ kDS L,
Y =0.2491 X0-9191

L% (6. ZoBRICHCET 5o E, P.Oc.L, P.Or.L. 2450 T, &I
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Prenarial L.
cm

0.9191

13 F Y=0.2491X
12
1"t

o
T

- N w o~ o oo 9 @ 0
T T T T T T T T

1 1 1 1

20 30 40 50 60 70 cm DW.

g6 D.W.(X) & P.N.L. (Y) %
Fig. 6 The relationship between D. W. (X) and P.N.L. (Y)

DD P2. L. kW THIEShzD & R FEHRBEGR T H 555, WD 2 Mtk W TDR
LRES, (1) M LTddTiEES L, (2) MHEKERE (a) BDEETIX

a=1.1349>1.0 Tdh 0 Bk E (possitive allometry, tachyauxesis) ZR3 DX LT,
CEETIE a=0.9191<1.0 Tdh b 4 kE (negative allometry, bradyauxesis) #R3C &
TH5. ,

DEZFEDn L F2libsWEORECELT, HORBTE IRWRENTHE, T
BHEDOBEECE LTI, B ORI & D IRWIIHEIITE LEx5hs. £, i
Fo i BB SN BHEE Y 7 H AROBEEZMEOTHE L FHALE VWX 5.

RZCAD» LD ETORCBEI hr okl ztELTDL-T.T. 2&¢, £ D.W. &

D1 origin
to tail tip

cm
12} Y=13157 +0.10865 X

1F .

o
T

- N W O O N > W
T T — T T T T

I 1 ! ! 1

L L
20 30 40 50 60 70 cm DW.

BT D.W. (X) & D1.—T.T. (Y) o
Fig. 7 The relationship between D.W. (X) and D1.—T. T. (Y)
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FR'1 VoA (8) OANHIEREONENT (cm)
Appendix table. | Data of the bodily proportional measurcments of

Bathyraja smirnovi (8) (cm)

specimen Station 1 2 3 4 5 6 7 8 9 10 11 12
No. No. T.L. D.W. D.L. Ta.L. T.W.T.D.DL-T.T. Post.D.L. D1.L. D2.L. DL.H. D2.H.
1 22 55.9 44.0 32.8 235 2.6 1.8 6.0 0.6 2.1 2.2 1.4 1.3
2 23 57.9 44.8 32.4 249 2.7 2.0 5.5 1.2 2.0 1.9 1.3 14
3 22 58.0 429 32.7 238 2.8 1.8 7.2 2.1 24 2.6 1.7 1.8
1 23 52.0  39.0 30.0 225 2.7 1.6 5.1 1.1 2.0 1.9 1.6 1.3
5 10 74.2 574 455 304 3.2 23 8.6 2.3 2.8 2.9 2.3 2.5
6 10 69.6 H1.b 38.6 29.3 3.1 2.1 6.9 1.8 2.5 2.5 1.8 1.8
7 10 60.6 47.1 34.8 253 2.9 2.0 5.8 1.1 2.1 2.1 1.5 1.6
8 10 87.2 70.2 53.0 355 3.8 2.9 8.0 1.4 3.2 3.1 3.5 3.0
9 10 99.8 75.4 56.8 43.4 3.9 29 11.0 2.5 4.1 3.8 3.2 3.2
10 11 93.8 72.4 54.6 41.3 3.9 25 10.2 2.0 3.9 3.6 2.8 2.8
11 11 87.8 66.8 48.0 38.8 4.2 2.8 8.7 2.2 2.9 3.1 2.9 2.5
12 11 101.8 77.5 57.6 45.2 5.1 3.2 10.0 2.6 3.5 3.7 3.2 3.5
3 11 79.0 588 44.4 38.6 3.5 2.6 8.3 1.6 2.5 2.8 2.2 2.1
14 11 67.7 534 40.0 275 3.1 21 74 1.3 2.9 3.0 1.9 2.1
15 11 86.0 66.2 48.8 37.0 3.7 29 8.4 2.1 3.0 3.2 2.6 2.4
16 12 58.0 458 354 237 2.7 1.8 6.0 1.2 2.2 2.2 1.6 1.8
17 12 72.6  57.0 42.3 307 3.3 24 7.4 2.3 2.6 2.4 2.4 2.2
18 12 94.7 75.6 54.8 40.8 5.1 2.9 9.4 1.8 3.3 3.4 3.0 2.9
19 27 51.8 42.2 31.3 221 27 1.6 5.7 1.3 2.1 2.1 14 1.6
20 27 60.8 45.6 34.7 257 3.1 2.0 6.2 1.6 2.3 2.1 1.7 1.7
21 20 254 189 14.8 119 1.4 0.8 3.3 0.9 1.0 1.0 0.8 0.8
22 20 29.9 220 168 14.1 1.5 09 3.7 1.1 1.3 1.1 0.7 0.9
23 20 244 17.8 13.3 128 1.2 0.8 3.2 1.0 0.9 1.0 0.6 0.8
24 20 45.0 34.7 26.6 195 22 156 5.1 1.3 1.8 1.6 1.3 1.3
25 20 30.8 22.6 17.0 144 1.6 09 3.5 1.1 1.1 1.0 0.8 0.9
26 20 30.8 225 173 142 1.3 1.0 3.7 1.1 1.2 1.0 0.8 0.9
27 20 25.0 18.0 134 127 1.1 0.8 3.7 1.2 1.1 1.1 0.8 0.9
28 20 211 15.0 10.8 11.6 1.1 0.8 4.4 2.1 0.9 1.0 0.5 0.6
29 20 26.3  19.7 15.0 124 1.2 0.9 3.5 1.1 1.0 1.1 0.8 0.8
30 20 26.8 19.1 14.6 129 1.4 0.8 3.4 1.0 1.1 1.0 0.7 0.7
31 20 22.7 156 12.0 114 1.1 0.7 3.5 1.6 0.9 0.9 0.6 0.7
32 20 284 209 15.7 134 1.4 0.9 3.8 1.2 1.2 1.1 0.8 0.8
33 20) 37.0 277 21.2 16.8 1.7 1.2 3.9 0.9 1.4 1.1 1.2 1.2
34 20 244 18.0 13.3 11.6 1.2 0.8 3.0 1.2 0.9 0.8 0.7 0.8
35 20 556.4 456 32.8 23.9 2.8 2.0 5.6 1.4 1.9 2.1 1.5 1.7
36 19 234 166 127 114 1.1 0.8 3.5 0.7 1.1 0.8 0.7 0.7
37 19 279 209 166 124 1.3 1.0 2.6 0.6 0.8 0.9 0.7 0.9
38 19 22.2 162 114 119 1.2 0.8 4.1 1.3 1.0 0.9 0.6 0.6
39 19 66.8 49.6 38.2 28.0 3.3 2.1 7.3 1.8 2.7 2.4 2.0 1.9
10 19 69.2 50.5 39.8 27.8 3.7 241 6.7 1.6 2.5 2.6 1.6 1.6
41 18 57.9 44.5 32.8 254 3.0 1.9 6.0 1.1 2.2 2.3 1.5 1.7
42 18 47.8 374 27.6 22.0 2.5 1.5 5.0 1.5 1.9 1.9 1.8 1.2
43 18 42.6  32.1 24.6 184 20 1.3 4.3 0.9 1.5 1.4 1.2 1.2
14 18 30.6 226 17.0 134 1.5 07 3.1 0.6 1.3 1.0 0.8 0.9
45 14 97.8 73.0 53.0 43.1 49 2.8 11.7 2.0 3.7 3.9 3.2 3.6
46 9 80.2 63.8 45.6 34.2 3.7 23 7.1 2.1 2.9 2.5 2.2 1.4
47 9 84.6 64.2 44.6 37.2 3.6 2.6 7.5 1.7 2.9 2.9 1.9 2.1
18 9 624 46.3 353 26.5 2.9 2.0 7.2 1.8 2.3 2.2 1.6 1.6
49 9 91.5 72.2 52.0 38.6 3.7 2.8 8.2 1.5 3.2 2.8 2.8 1.6
50 9 41.3 31.2 24.8 17.1 2.0 1.3 4.6 14 1.6 1.6 1.1 3.1
51 11 79.2 63.1 46.0 32.1 3.0 24 6.5 1.3 2.6 2.4 2.0 1.0
52 11 83.5 657 475 345 3.8 2.6 8.4 1.7 3.1 2.9 2.5 2.1
53 11 73.0 56.6 43.0 295 3.4 1.9 6.8 1.8 2.4 2.5 1.8 2.3
51 11 75.1 55.0 415 323 3.5 24 7.5 1.6 2.7 2.7 1.9 2.2
55 11 83.6 60.8 45.8 34.0 44 2.6 9.0 2.0 3.4 3.2 2.3 2.4
56 11 93.8 74.5 53.6 389 4.6 2.5 9.0 2.3 3.4 3.5 3.0 2.9
57 10 70.8 54.2 395 28.8 3.0 2.0 6.1 1.5 2.2 2.2 2.1 2.2
58 10 91.1 73.0 54.6 36.7 4.8 2.7 9.1 1.8 34 4.0 3.6 3.8
59 10 90.8 70.3 524 390 3.7 26 9.8 1.8 3.8 3.5 2.5 3.0
60 10 91.5 70.1 53.0 37.0 5.0 2.6 8.2 1.5 3.1 3.3 2.7 2.9
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Appendix table. 2 Correlation matrix of 27 characters measured

for Japancse Bathyraja smirnovi (8)

|

1 T.L. 1.0000

2 D.W. 9973 1.0000

3 D.L. 9964 .9977 1.0000

4 Ta.L. 9950 .9907  .9869 1.0000

5 T.W. 9721 .9693  .9692 .9638 1.0000

6 T.D. 9839 L9819 .9806 .9795 .9570 1.0000

7 D1-T.T. 9578 .9478 .9510 .9644 .9307 .9406 1.0000

8 Post D.L. 6975 6812 6822 .7175 .6750 .6860 .7771 1.0000

9 DI.L. 9769 .9726 9758 .9744 .9433 .9514 .9748 .7075 1.0000
10 D2.L. 9733 .9695 .9733 .9691 .9611 .9548 .9760 .7162 .9796 1.0000
11 D1.H. 9557 L9596  .9606 9535 .9379 .9426 .9325 .6923 .9438 .9501 1.0000
12 D2.H. 8617  .8577 .8691 .8571 .8641 .8385 .8794 .4026 .8672 .9038 .8889 1.0000
13 Bt.F.T.P1. .9369 .9337 .9359 .9262 .9435 .9389 .9017 .6352 .9024 .9217 .8968 .8606
14 P2. W. 9783 9794 9795 .9627 9737 .9575 .9283 .6679 .9531 .9550 .9327 .8461
15 P2.L. 8367 .9782 9770 .9758 .9532 .9474 .9350 .6711 .9537 .9445 .9531 .8512
16 II.L. 9751 .9774  .9962  .9789 .9645 .9812 .9402 .6734 .9690 .9649 .9491 .8576
17 P.Oc. L. 9862 .9866 .9898 .9697 .9575 .9754 .9244 .6654 .9772 .9555 .9329 .8397
18 P.Or.L. 9792 .9783  .9836 .9635 .9505 .9730 .9201 .6610 .9543 .9487 .9296 .8414
19 P.N.L. 9817 .9801 .9854 .9644 .9520 .9749 .9236 .6650 .9558 .9515 .9310 .8417
20 In.N.D. 9813 .9816 .9821 .9712 .9512 .9699 .9280 .6382 .9509 .9485 .9396 .8459
21 M. W. 29905 .9914 .9893 .9875 .9697 .9743 .9485 .6639 .9659 .9694 .9678 .8761
22 LE.L. 9634 9591 .9616 .9613 .9443 .9385 .9282 .6679 .9466 .9549 .9181 .8558
23 Bt.Or. 29925 .9919 .9937 .9847 .9669 .9776 .9537 .6775 .9764 .9731 .9475 .8587
24 Bt.Sp. 9955 .9943  .9943 .9888 .9734 .9810 .9513 .6932 .9701 .9722 .9374 .8616
25 Sp.L. 9793 .9763 .9758 9750 .9423 .9636 .9440 .6881 .9642 .9625 .9357 .8521
26 Ov.1G. 9949 .9963 .9950 .9870 .9660 .9949 .9484 .6749 .9724 .9688 .9616 .8620
27 C.L. 9123 .8854 .9090 .9242 .8971 .8744 .8911 .6503 .8983 .8977 .9394 .8405

1 2 3 4 5 6 7 8 9 10 11 12
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1.0000
9404
9109
9358
9304
9107
19255
9454
9333
9050
.9340
9307
9196
29407
.8418

13

1.0000
9549
9788
9751
9614
9685
9665
9691
9450
9705
9736
9567
9768
.8795

14

1.0000
9619
9492
9322
9350
.9589
9793
9294
9639
9708
9417
9757
.9629

15

1.0000

9735 1.0000

.9684
9709
9663
9649
9520
9884
9901
9694
9911
.8888

16

9945
9766
9688
9437
9839
9818
9625
9850
.8628

17

9902 1.0000
9939 1.0000
9640
9656
9425
9799
9797
9549
9754
.8495

18

9753 1.0000

9630 .9722 1.0000
9431 .9410 .9576 1.0000
9786 .9761 .9850
9797 9762 .9907
9597 .9502 9715
9804 .9848 .9897
8477 .8843 9326

19 20 21

9591
9578
9559
.8863

22

19634 1.0000

9908 1.0000

9720 .9766 1.0000

9881 .9917 .9775 1.0000

8968 9123 .8879 .9114 1.0000

23 24 25 26 27



