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Introduction. 

Several attempts ha~been made to subdivide the Atlanto
Scandian herring race CBroch 1908, Johansen 1919~ Schnakenbeck 
1931 9 Ottetstad 1934$ Runnstr~m 1941). The result$obtained in 
these investigations are partly con~radic~ory. The study of 
meristic characters has not given any decisive evidence for a 
distinction of different races. From evidence revealed by the 
last years tagging experiments and studies of herring migration 

it is now generally agreed that the Atlanto - Scandian herring 
is one race. 

However 9 in our studies of the dynamics of the herring 
population it is of basic importance to know if there exist 
components which, altthough they cannot be distinguished by 
racial criteria, ought to be treated separately. 

Dif!~ ~~_~_nt~Jirovvth typ e s iE:--1?pe -:.Ii_t_la~ t 9~._-= __ ~c andi_~ yerr..ing • 

rt'hrough intensive studies of herring scales Lea (1929) 
observed that the winter rings of scales from. young herring 
taken in northern Norway were sharper than the winter rings 
of herring scales fxom. the southern west coast. 
According to their main distributions Lea termed the tvilO 
types g northern and southern respectively. 

On the basis of samples of young herring (It years old) 
taken along the l:orvvegian we2t coast" Rur,,--'1str~m (1936) has 
given further infoD~ation with respect to the geographical 
distributions of the tvvo t;srpes. In northern Norvvay 9 on the 
Finxlmark coast ~ 100 per cent of the young herring have the 
northern scale type. In the intermediatt region, between northern 
NorlJvay and the M0re coast, the "tINO types are mixed .. On the 
south west coast about 90 per cent of the young herring have 
coastal rings of the southern t:.ype. From this evidence Runn.str~IIl 
G.oncluded that the northern t'J"Pe of winter rings are formed in 
coastal waters of northern NODNay and the southern type on the 
south wost coast. thus sustaining Lea~s theory. 

In the older age groups there is an increasing intermixing 
of the two types and in the spawning shoals both types are 
all-ways found together. There se8ms~however9 to be a dominance 
of thG northern type on the northe~~ost spawning banks. -
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!.e...£~~b r~_::L ___ c oun~_s_,~~f_ t P:~~ o_u.-..~_~E:;_:r::~ an.d jJhe. __ .~?Et_hern typ e • 

According to RUlLflstr0m (1941) the mean vertebral number 
of samples of small herring taken on the "south west coast of 
Norway 9 is significantly higher than that of herring samples 
taken fro!il the northern west coast. If this holds true, and the 
southern type is mainly recruited from the southern spawning 
grounds $ one should expect the mean vertebral counts of this 
type -to be significantly higher than that of the northern type. 
In Table 1 are shown the mean vertebral counts for the southern 
and the northern types of the year classes 193LJ- to 1950. 

The means tend to be slightly lower for the southern 
type~ but only within the year classes 1938 1 1943 and 1945 there 
exist a significant difference betwoen the mean vertebral counts 
of tho ~vo typos. 

From this evidence wc must concludo that the two types 
Calli'lot bo soparated by the number of vertebrae. This is consistent 
with the result of analysis of vertebral counts of young herring 
with different scale types~ shown by RU.1lIlstr0m (1941). 

It is thus reasonable to assume that tho two types 
originate" from the same main spa"wning areas. The differentiation 
of the types then occursas a result of a different drift during 
the pelagic stage. 

G-f..0yjJJ1_)::a... t_~_8Ad~~~~._ ~ t._.1.i.:rz.?_~....§J2.~'Ji~~i:fl_~ 

~he difference in the structure of the winter rings of 
the southern and the northern types is related to a different 
grovvth - rate (Runnstr0m 1936). Figure 1 shows the growth curveS 
of different year classes for the southorn and the northern 
types of herring. During the first years of life tl10 southern 
tJpo r~s a much greater growth increment than the northern type. 

The ago at first spavvning is closely related to tho gro\vth 
of the herring. The fast-growing southern typo reaches maturity at 
a lowor age tb~n the slow-growing northern tJ~o. 

The ago at first spawning can bc' dotermined by moans of 
tho spavming rings of the scalos. On the J)asis of samples of 
herring taken on the spawning grounds in the years 1946 to 1955 

the mean age at first spawning has been calculatod for each year 
class and growth type according to year of sampling. The result 
is shown in Table 2. 

It should bo mentionod here that the calculated mean ago 
at first spawning is not the true lioan spawning agec The youngor 
spawning groups of a year class have boon exposod to fishing 
TIlortalitios during more fishing seasons than individuals belonging 

to older spmllllling groups~ and are thus reduced in nWJ.1bers compared 
with la-Gor incoming spawning groups. The calculated moan age at 
first spawning must therefore bo slightly too high. 
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When all individuals of a year class have attained 
sexual maturity one would expect that the calculated mean 
age at first spawning should be constant 9 if it is assv.med 
that the mortality is now the same for all spawning groups of 
the year class. Figure 2 gives the variations in the mean age 
at first spawning for some year classes. As will be seon the 
mean age is not constant for any of tho year classes. An 
analysis of varianco of the mean age at first spawning for the 
year classes 1934 to 1945 ShOW8 ·that significant differences 
exist between the moan ages for. the various yoars of· sampling. 
This may be ascribed to ~NO main sources of errors~ sampling 
methods and mistakes in the interpretation of tho spawning 
rings. It might also be that our presumption of the same 
mortali ty- ra to for all spawning groups of a ;;roar class 
(when all individuals have attained sexual maturity) does not 
hold truc. 

Howover, if we compare the grand mean ages for the 
different year classes, shown in Figure 3, we find that for 
the southern type the mean age at first spavvning has been 
nearly constant at about 4.4, over a long period of years. 
In contrast to this the year classes of the northern type show 
a decreasing mean age at first spawning from about 7.4 for the 
year class 1934 to 5.1 for the year class 1945. As seen from 
Figure 1 this may be ascribed to the increase in growth rate 
of the northern tJ~e of herring in this period. 

R~~~tive ~b~~ance of the southern and the northern !yp_~s~ 

In Figure 4 the percentage ratios of the two types are 
shown for each age group and each year class, calculated from 
samples taken on the spawning grounds., The proportions of the 
two types show great fluctuations from year class to year class. 
In the older year classes, 1931 - 1939 9 the northern type is 
the dominant component. In the year classes after 1940 the 
southern iJJ:pe is usually the most abundant one. 

In each year class the southern type dominates ~Ghe 
younger age groups, in accordance with the difference in age at 
firsJe spavvnins. Ovving to insignificant number the 3 years old 
are not included on the figu.re 9 but this age group concists 
aljtmost exclUSively of the southern type of herring" 

The relative abundance of the two i;ypes seems to be 
rela~Ged to the strength of the year classes .. When comparing 
this figure with the relative strength of the year classes it 
is evident tha-t nearly all~~1;rong year classes have a high. 
proportion of the, northern type" The year classes 1934, 1937, 
1943 and 1947 were especially rich. fA rich year class is thus 
mainly dependent of a strong influ:x of the northern t)~e of 

• 
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herring. ~Dis is especially noticeable for the year class 1937-
The recruitment of the southern type must r..ave been very weak 
this year compared with the nor-'chern t:vpe .. 

Further evidence that the northern type is dominant in 
the rich year classes is drawn from observations of the growth 
increment and the geographical distribution of the various 
year classes .. According to Marti (1956) the rich year classes 
have a smaller growth increment and a more northerly distribution 
than the poor ones .. 

Conclusions. 

The study of different scale tj~es from the Atlanto
Scandian herring race has show~ that we can distinguish between 
tvvo main groups vvith o.iiierent growth - rc.tes. 

Tl18 difference in rates of growth is an effect of 
different geographicc,l distributions during the iTIIO[tture stc..ge 
of life .. 

The tvvo groups cannot be separated by the number of 
vertebrae and it seems reasonable to conclude that thej- are 
recruitec from the same main spavvning area. 

It is thus evident that the northern and the southern 
types cannot be defined as different races. However, the 
existence of these t-wo types complicate;4 our studies of the 
dynamics of the entire herring population. 

Thus, the recruitment of the tvvo t J'1les may differ 
significantly f'ro"':i1 one year class to another, 2-lld the -two 
types attain sexual maturity at different ages. To give any 
prediction in fluctuations of the size of the mature herring 
stock, it is important to know the proportion of the two types 
in all the age groups and particula:riy those which comprise: 
recruit spawners. 

To obtain an accurc.te estimate of the rates of growth 
of a year class great care has to be taken to ensure that the 
proportion; of the southern and the northern types in the samples 
are representative for the year class in question. During the 

immature stage of life the geographical distributions of the 
two types are widely different and it may be necessary to treat 
the two groups separately_ 

The main exploitation of the Atlanto - Scandian herring 
race takes :place on the mature part of the stock .. 
As the southern and the northern types are recruited to the 
spawning stock at different ages, they are subject to different 
fishing TIlortali ties in early years of life. A cha.nge in the 
fishing intensitj- vvill therefore influence the two sub- populations 
differently. This may provide a mean of study the effect of 

fishing upon the stock. 
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Table 1. 
~,"~ 

~,~ vertebral .80unts of samp~es of southern and northern 
types of the,cyear.,lasses 193Lt-1950. 

p 
Year class Type Number Mean t less tJ}.an 
-------------------~----------------------------------------------

1934 F 753 57.18 0.653 0,,5 -~ 

S 43 ~11 

1935 N 54-5 57 .22 
S 42 .21 
pT 425 57.26 1936 
~~ 

s 36 
. 

.22 
N 1915 57.13 

1937 s 53 .09 

1938 
N 1312 57·19 2.338 0.02 s 80 .00 

1939 
N 610 57.26 

"" s 100 .23 "~ 

1940 N 435 57.19 
s 296 .20 

1941 
N 266 57.22 1,,2 S 275 .15 1.217 

1942 
N 154- 57.14-
s 373 .. 12 

1943 
N 2837 57.13 2.96 0.01 s 1153 .20 

1944 N 2030" 57.19 
s 1699" .18 

1945 
N 350 57.22 2.89 0.01 s 876 .09 

1946 
N 174 57.20 
s 925 .23 

1947 N 14~6 57.17 
s 15 8 e17 

1948 
N 557 57 .. 25 
s 124- .26 

1949 
N 124 57.27 
s 304 .24 
N 1400 57.15 1950 S 1425 .14 



T
a
b

le
 _
~
 

r,
ie

an
 

a
g

e
 
a
t 

f
ir

s
t 

sp
aw

ni
nf

S
 f

o
r 

th
e
 
n

o
rt

h
e
rn

 
an

d
 t

h
e
 

so
u

th
e
rn

 
ty

p
e
s 

o
f 

th
e
 

y
e
a
r 

o
la

s
s
e
s
 
19

33
 -

19
50

 
a
c
c
o

ro
j.

n
g

 
to

 
y

e
a
r 

o
f 

sa
m

p
li

n
g

. 

N
c
rt

lr
e
rn

 
t;

rp
e

. 
--

--
--

--
-.....

.....
.....

.... 
--

--
--

--
--

--
-....

... 
-
-
-
-
-
~
-
-
-
-
-
-
-
-
-
-
-
.
.
.
-
-
-
-
-
-

.....
.....

 -
--

--
-:

-..
.....

.. 
-
~
~
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

....
....

....
....

....
 --

--
--

--
--

-.
--

-..
.....

.... 
-
-
-
~
-
-
-
-
-
-
-
-
-

.....
.....

 -
-
-
-
-
~
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
~
-
-

.....
.... 

. ) 
. }

 
19

33
 

19
31
.~
 1

93
5 

19
36

 1
93

7 
19

38
 1

93
9 

19
40

 1
94

1 
19
~·
2 

19
43

 
19

44
 1

94
5 

19
46

 1
94

7 
19

48
 

19
1.
~9
 

19
50

 
Y

ea
r 

o
f 

sa
m

p
li

n
g

 
19

l~
6 

6.
99

 
7.

38
 7

.1
3 

19
47

 
6.

60
 

7.
28

 7
.0

3 
19

48
 

6.
61

 
7.

12
 6

.9
2 

19
~,

9 
6.

88
 

7.
63

 7
.3

6 
19

50
 

6.
79

 
7.

5 2
 7

.3
5 

19
51

 
6.

40
 

7.
63

 7
.6

5 
19

52
 

6.
92

 
7.

09
 7

.2
1 

19
5~
 

7.
79

 7
.4

1 
19

5 
7.

49
 7

.3
7 

19
55

 
7.

71
 7

.7
1 

6.
59

 
6.

30
 

6.
12

 5
.9

9 
6.

66
 6

.3
0 

6.
20

 5
.8

5 
6.

55
 6

.1
9 

6.
20

 5
.8

8 
6.

73
 

6.
39

 
6.

28
 6

.1
9 

6.
85

 
6.

~8
 

6.
33

 6
.1

6 
7.

11
 6

. 
5 

6.
32

 
6.

32
 

6.
92

 6
.3

1 
6.

18
 6

.1
5 

6.
93

 6
.3

3 
6.

27
 6

.1
3 

7.
36

 6
.~

2 
6.

ti
3 

6.
10

 
7.

32
 6

. 
7 

6.
 J

.l 
6.

38
 

5.l
.1-

2 
5.

33
 4

.9
7 

5.
68

 5
.2

1 
5.

16
 

5.
73

 
5.

3
5 

5~
46
 

5.
47

 
5.

86
 5

.
~
4
 

5.
29

 
5.

53
 

5.
06

 
5.

80
 5

.3
8 

5.
33

 
5.

50
 

5.
04

 5
.0

2 
5.

72
 5

.6
4 

5.
12

 
5.

45
 

4.
91

 
5.

07
 

5.
96

 
5.

60
 

5 ...
. 4

8 
5.

50
 

5.
07

 
5.

25
 

6.
01

 5
.8

3 
5.

61
 

5.
58

 
5.

43
 

5.
16

 

5
~
1
3
 

5.
25

 
5.

72
 

5.
79

 

G
ra

n
d

 r
ne

an
 

6.
74

 
7.

46
 7

.3
1 

6.
90

 6
.3

)+
 

6.
26

 6
.1

1 
5.

72
 5

.1
.~

2 
5.

35
 5

.5
0 

5.
10

 5
.1

2 
5.

19
 

5.
75

 

5.
92

 

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
T

o
ta

l 
n

u
m

b
er

 
59

3 
2
1
9
~
 
12

61
 

72
8 

1.
~6

00
 

28
41
.~
 
10

08
 

66
6 

33
8 

15
4 

27
65

 
J)+

05
 

19
2 

55
 

50
(~
~ 

17
7 

F
 

2.
72

 
9.

28
 8

.8
5 

8.
96

 5
.2

8 
).1

-.9
8 

5,
 8

0 
7~

 2
9 

6.
59

 
. ~
 0

1:
2 

J)
.8

0 
=
~
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
~
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
~
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
 

S
o

u
 t.

h
e
rn

 
t 

Y.J
2..

Q.
. 

Y
ea

r 
e
f 

sa
m

p
li

n
g

 
19

46
 

4.
61

 
4.

53
 4

.5
5 

~.
~9
 

4.
73

 
4.

55
 4

.6
2 

4.
43

 4
.9

3 
19

)+
 7 

4.
44

 
4.

41
 4

. ~
·l

 
4.

55
 4

.11
-2 

4.
31

 4
.4

1 
4.

37
 4

. 5
0 

19
48

 
4.

38
 

-
4.

14
 

4.
19

 4
.3

7 
4.

25
 

19
49

 
4.

27
 

4.
39

 4
.8

0 
4.

18
 4

.3
0 

4.
36

 
19

50
 

4.
33

 4
.7

1 
4.

12
 4

.~
9 

4.
28

 4
.3

3 
19

51
 

4.
35

 4
.3

9 
4.

57
 4

.5
5 

4.
47

 4
.1

0 
4.

68
 

19
52

 
..

:.
.-

4.
17

 4
.3

3 
4.

 5
0 

1~
. 
48

, 
4.

38
 4

.0
2 

4.
04

 4
.1

5 
19

53
 

4.
15

 ~
 .• 

53
 

4.
47

 
4.

33
 

4.
31

 4
.0

7 
4.

56
 4

,3
5 

4.
64

 
19

54
 

4.
33

 4
.3

9 
4.

45
 4

.3
8 

4.
35

 4
.2

2 
4.

64
 4

.3
2 

4.
31

 
4.

04
 

19
55

 
4.

23
 4

.3
8 

4.
36

 4
.5

0 
4.

45
 4

.2
2 

4.
48

 4
.5

2 
4.

54
 

4.
22

 
4.

58
 

-
-
-
-
-
-
-
-
-
-
-

....
....

. '
"
-
:
-
'
-
-
-
-
-
-
_

_
_

_
_

_
_

 ...
....

. _
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

 •
 _

_
_

_
_

_
_

_
_

_
_

_
 ..!

.... 
_

_
_

_
_

_
_

_
_

_
_

 ~
 
_

_
_

_
_

_
_

_
_

_
_

_
_

 ~
 
_

_
_

_
_

 ~
 
_

_
_

 •
•
 _
~
 

.....
.....

 _
_

 _
_.

 _
_

_
_

_
_

 _
..

.t
 
_

_
_

_
 ~
 
_

_
_

_
_

_
_

 _
..

..
 
_

_
_

 
_ 

G
ra

n
d

 m
ea

n
 

L~
. 

36
 

4.
29

 4
.5

3 
4.

36
 4

. 4
3 

~-
. 

37
 

l.L
 1

6 
l~,

. 4
8 

4.
 3

3 
~-

. 
49

 
4.

13
 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
~
 
--

--
--

--
--

--
-

T
o

ta
l 

n
u

m
b

er
 

63
 

12
9 

99
 

73
 

56
 

81
 

21
5 

69
7 

53
9 

65
~ 

16
73

 
20

66
 

83
4 

62
8 

95
9 

97
 

18
9 

F
 

-
-

-
-

-
-

-
1

. 
34

 1
3)1

-1 
3.

 ~
9 

8.
48

 
6.

04
 7

.7
0 

6,
 )J

,-7 
-

-
-

--
--

--
-r

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
-

F 
u

n
o

.e
rl

in
e
d

: 
n

o
t 

s
ig

n
if

ic
a
n

t 
h

e
te

ro
g

e
n

e
it

y
 b

et
v

le
en

 m
ea

n
s 

fw
r 

y
e
a
rs

 
o

f 
sa

m
p

li
n

g
. 



if) 
L

. 
0 O

J 
::::r-. 

\ 
0 ~
 

I I I \ \ 
III 

O
J 

\ 
C

L. 
0... 

, 
t?' t2"" 

, \ 
c 

c 
\ 

s.. 
t... 
Q

J 
\ 

Q
J 

.c
 

\ 
-'= 

...... 
\ 

"'S 
t-

O
 

0 

\ 
V

) 

\ \ 
~
 

\ 
w

 
\ 

!:c 
\ \ \~ ~ 

~
 

" 
\ 

~
 

\
'
 

\ 
(D

 

\ 
' 

,'\ 
>. 

\ 
' 

\ 
" ",-

\ 
, 

"-

" , '-
, 

"-
'-,-

"-
", \' 

"-
~ 

"-
~
 

"-
,\ 

"-
\\ 
"
-
~
 

"-,,~ ,-' "-
-.r 



Age 

70 

~- ~ 0- / ---0--_-0, /.... /.0 1934 
--0 / ,/"" / ~_ / ,/ '-0/-

-~o/ " // 
'cl 

0----0_ .... .o----.o----o~- ..0 1937 --0............. -""0----0--- -0---
6.0 -0_ ---:...0--'"'--0 19/0 --

_ ---0 ....... 4+ 

/0----.0- ----0 .... / 

5.0 

4.0 

/ 0-_ / 0-_- 0 --- 0 -- _--.0 19/3 
--0/ --0--- -0 ~ 

..... ....a-_ 
o~---o- .... _ _ . --01945 

/ 1934 @/--.. __ e 1943 
5 ___ 

111 
_____ e~--Ij~ III---~---III 1940 

....- • .-111 

1946 47 48 49 50 51 52 53 54 55 
!leor 01 50'l77pJi/7(j 

0-----0 year -class 
e--e fjear-class 

Northern Type 
Soufhern Type 

Age 

70 

,.;; p-_ I 
\ / -t-o, 
\//- ", ... _-- .-- - - ----- . / 

- /\\ - £:~~\ I' 
Q~. ',- , 

. , '~ ! 'o ___ ~ 

::>-1:' d 

6 0 +------ -~ --~,,~- --- ------ --~---- ---- --:1------- --
p-7 

So 

4.0 

, 
',,,; . -"" / , j /~ 

---.-

........ 'o ____ .::--::::.:..o,.~., ___ ~ /1. ~. 
-- __ -- -- ~'o-=--=- :=-0

1

- _~-.oll ________ .. __ _ 
~- I 

-=~V·-----------.'------/·----.----·""v_1 
1933 34 35 36 37 38' 39 40 41 42 43 44 45 46 47 48 49 50 
year - class 

0----0 Northern Type 

~ 

v 
-i'~, 

.-$ JoullJern '9pe 

J,rt"\~ ~\ ~ ... ~,~ 

,-



% 

so-+-
< 

bOT 

.:.0' 

~' Ill: 11 .! I: III1I1I11IIII1I1 1.932 1IIIIIIlIIIIIIIIIIII 19.{2 

~ Cl 

.:'01 
, MI El n: &1 m 

• a gm. PI. g, M g' 

/~ 
&7j 
601 11 e,', __ tu +. f + ~ I " I _ 

" " , n 
", •• "."".'." •• L~ (935 , ,litll: 

l :' [l (I 

:1 
{~ 
80-"':' 

CCI-1 

n n n 
I I 

195 . n T 'h' 01 11 1111111, ill 1111 III 1II III 11 III I I I b ' U I 

... if< 

2JJ 

• I: 
4Qj tt jJ. 'I 

• I' I 

far! 
~ 
60~ 

n ~ ~ h " ,I 

11, Cl 

,I 

,. II 

20i I'·':! I I I I I I I , ' o ",., J, ~: J ./: Ji JI .. Ji /937 1111 III 1111 III III !Ill 

fOol 
1 

BOt · 6f}1, 
1 40t 

, 
,I 

I' I' 
,I " . [I il I: ~ \ !l 

!, 

fj i1 It 
it !; 

1943 

1945 

1940 

IYL:7 

471 I 11 .. 1 .1 ,i Ji .111 JI Ji ~i ~I JI 1958 IIII II Illi 1948 

0 1 1111111111111111111 1111111111111111.1 11 19.59_~"-,,-,--"'U-,,,-,- 1!?4) 

lhtl~~UUIIU (940 tu (950 
4 5 6 7 8 9 jQ H 12 15 {4 15 16 ~eor5 .4 5 6 7 8 9 W f1 42 13 ~ i5 16 ~eors 

I Southern Type [ Northern T'fpe 

k1j_s. 'I'f) lT71-.. ,---, ~:-,2-~i0 ~ '-,f' -sr.8 D.C,","'.l-r"h 0-n~ """'Yl(l +0_2 ~0"1..r-:h.e-'~rl t,~7~PS 0f" 
1--'le~";l·"·~~_]i.("""> ..p.,....-~ 8?ch ~'V?......" 

I.' Rnd 0qCh ~e2~ ~~~~~. 0r"',~ 


