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“On the Arc Spectruin of Vanadium.” By Sir NorRMAN LOCKYER,
K.C.B, FR.S, and F. E. Baxaxparn, ARCS. Received
March 19,—Read March 28, 1901.

The spectrum of vanadium is so important, especially on account of
the prominent part which lines of that element play in the spectra
of sun-spots, and the existing records of vanadium lines differ so
considerably, that it has been thought desirable to publish a list of
the lines reduced some time ago from the Kensington photographs of
the arc speetrum.

These photographs were obtained by Mr. C. P. Butler with a 6-inch
Rowland concave gratmg of 214 feet focal length and 14,438 lines to
the inch. The region of the spectrum 1nvest1gated extends from
A 3887 to A 4932, and occupies on the plates a length of 16 inches.

The sources of the spectra were (1) vanadium chloride, and (2) a
pure sample of vanadium oxide supplied by Sir Henry Roscoe, to
whom we wish to express our thanks. In each case they were
volatilised in the arc between poles of the purest silver which could
be obtained, and which were kindly placed at our disposal by Sir
W. C. Roberts-Austen. These are used because the number of lines
due to the poles themselves is so small compared with that produced
when carbon poles are employed, that it is much easier vo detect the
lines really due to the substance under consideration.

Lists of lines in the arc spectrum of vanadium have been published
by Rowland and Harrison,* and by Hasselberg.t The former
investigators used some compound of vanadium (not stated in their
paper) volatilised on carbon poles ; the latter employed poles made of
the metal itself.

The three records naturally contain a large number of lines in
common, but there are many differences between any two of them for
which it is difficult to account. To show these differences it has been
considered best to give side by side in tabular form the lines in the
three lists, and analyse the lines special to any one list, with the
object of either properly establishing their claim to be accepted as
“true lines of vanadium, or possibly tracing them to their real origin.
It may be safely assumed that lines common to any two of the lists
really belong to vanadium.

To eliminate lines due to impurities, the vanadium spectrum has been
directly compared with the arc spectra of all the other elements avail-
able at Kensington, photographed exactly on the same scale. If the
“strongest” lines of an element are not represented in the vanadium
spectrum, apparent coincidences with any of the ¢“weaker” lines are

* ¢ Astro.-Phys. Jour.,” vol. 7, p. 278, 1898.

+ ¢Svenska Vetenskaps Akad. Handl.,” vol. 32, No. 2, 1899.
P2

The Royal Society is collaborating with JSTOR to digitize, preserve, and extend access to Q\J

Proceedings of the Royal Society of London. RIK®RN
Www.jstor.org



190 Sir Norman Lockyer and Mr. F. K. Baxandall.

not accepted as furnishing any proof of the existence of that element
as an impurity in the vanadium. This comparison shows that, in
addition to those belonging to silver, the only lines which with any
degree of probability can be attributed to other metals, are traces of
the very strongest lines only of iron, manganese, chromium, cobalt,
calcium, strontium, aluminium, and lead. Such lines (a list of which
is given later in the paper) have been left out of the following table.

Although Rowland gives his wave-lengths to one-thousandth of a
tenth-metre, for convenience of comparison with the other records his
values are quoted, throughout the present paper, to the nearest
hundredth of a tenth-metre. A hrief reference must be made to
Rowland’s scale of intensities. In his paper he states that the scale
he has adopted is from 1 to 15. There are, however, several intensities
given which are beyond these limits; but they are probably due to
typographical errors. Such cases are indicated in the column for
remarks. It would seem rather difficult to reconcile his adoption of
such a scale with the opinion expiessed in the introduction to his
¢ Preliminary Table of Solar Spectrum Wave-lengths ” to the effect that
“the ordinary scale from 1 to 10 or from 1 to 6 is far too limited for
the spectral lines, especially for the metallic spectra; 1 to 1000 is
hardly great enough for the enormous difference in intensity. The
small range, 1 to 10, ordinarily used gives an entirely wrong idea to
the worker in this subject, and many books with spectroscopic theories
might have been saved by using a scale from 1 to 1000.”

Vanadium Ave Lines.

Comparison of Kensington Records with Hasselberg’s and Rowland’s.

Kensington. | Ilasselberg. Rowland.
| |
Int. Int. Int. | Remarks.
A Max. A Max. A, Max.|
=10. =4-5. =15.
388769 | <1 !
88 *20 2 3888 -23 1 !
8847 | 3 8850 | 2 } \
8936 | 1-2 ! k
8991 | <1 | ‘
90 *30 7 90 °33 3 (380030 | 4
9125 | 5 9127 | 2. \
91 ‘88 1 !
9253 | 2-3 9247 | 4
9295 | 6-7 93 03 3 i
9388 | <1
9416 | 4-5 9419 | 2
9586 | 2--3
9629 4 96°290 © 2 96 '26 2
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Vanadiwm Ave Lines—continued.
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Kensington. Hasselberg. Rowland.
Int. Int. Int. Remarks.
Al Max. Al Max. . Max.
=10. =4-5. =15.
3896 ‘83, 2 |
97 :20 4 3897-22 2
9817 | 6 9815 3 13898-08 1
98 ‘44 3
99-23 | 3-4 | 9930 | 1
3900 °29 | 4-5 | 3900°33 | 2-3
0128 | 4-6 01-30 | 2-3
01 81 2
0245 | 10 02°40 | 3-4 (3902 °37 7
0271 1
03:32 | 3-4 03-42 | 1-2
03°86 | <1
0451 | 3-4 0463 1
06 92 4 06 -89 2
0733 2
08°46 3 |
09-58 | <1 |
09 *96 9 1001 3 09 99 5
1057 | <1
1092 | 4 10-95 2
11-90 1
12-35 5 1236 | 2-3
1304 3 13°03 2
1371 1
1408 | <1
1449 4 | 1444 1
1530 | 1-2 1
1557 | 2 ‘
16°57 | 8-4 | 16-55 | 1-2
| 1960 | 1
20°10 | 1 2015 | 1
2067 4 20 65 [ 1-2
22°11 4 2215 2 2202 1
22 57 5 22°58 | 2-8 22 55 3
24,85 5 2484 | 2-3 24:°7% 3
25 36 5 25 *36 2 2535 3
2664 | <1
2686 | 1-2
28 07 5
28 64 | 1-2
2993 1
30°19 6 30°19 | 2-3
) [ 3140 | 1
8146 | 5 |1 3150 | 2
8377 | 8 | Ca (K).
34,18 | 5-6 3416 | 3-4
3528 | 4-5 3528 | 2-3
3643 | 3-4 36 '42 2
37-65 ‘ 3768 | 2
38 37 3 3835 2
3904 | 1-2
39 +49 3 3948 | 2
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Vanadivm Are Lines—continued.

Kensington. Hasselberg. Rowland.
Tut. Tut. Tnt. Remarks.
Al Max. A Max. A Max.
=10. =4-5. =15.

394075 | 2 | 394075 | 1

41+40 | 3 41-40 | 1-2

42718 | 4 4216 | 2

43°8L | 5 4377 | 2-3

394413 | 3 | Al

4536 | 1

4604 | <1

4879 | 3

5038 | 4 5087 | 2

52°12 | 5 5209 | 2 5207 | 1

, GL65 | 5 | Al

6378 | 3 6377 | 2

6464 | 1-2 |

6829 | 3 6824 2

6859 | 1 | Ca (I).

7912 | 2 7210 | 1

7353 | 1 | 7349 | 1

7379 | 8-4 . 7379 | 9

7548 | 1-2 !

7788 | 2

7931 | 3 7930 | 2

7961 | 3 7959 | 2 79 54

8066 | 3 8066 | 2

8178 | 4-5

8451 | 3 |

8478 | B-4 | B475 | 2 !
8821 | <1 :
8898 | 4 8897 | 2
8995 | 1 |
9072 | 7 9071 B 9069 | 5 |
9122 | 1

9295 | 7 - 9295 | 3 9292 | 3
95°08 | 2

97 31 | 3-4 9730 | 1-2

9891 | 7 9887 | 3 9885 | 3
400024 | 2 4000-24 | 1

0312 | 3 0310 | 1-2

0370 | 2-3 0370 | 1-2

0590 | 45, 0586 | 2 400584 | 1
0833 | <1 {
0999 | 1-2 | 09-94 | 1 |
1150 | 2-8 | 1145 | 1

1369 | <1, ;
1526 1] 1520 1 |
16+86 | <1 | !
1918 | <1 g
1958 | <1 | i
2078 | 1 | |
2207 | 2-8 | 22:04 | 1 |
2328 | 2-3 | |
2348 | 8-4 |  23°50 2 2351 | 1 |
24,63 1 ¢
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Vanadiwm Are Lines—continued.

Kensington. Hasselberg. Rowland.
Int. I Int. Int. Remarks.
Al Max. Al Max. Al Max.
=10. =45, =15.
4025 47 1 4025-46 1
3005 | 1-2 3004 | 1-2
31 -36 2 3137 | 1-2
3199 4 31-98 2 1403196 1
82464 | 1-2 3262 | 1-2
3300 1 | 38301 1
: 3319 | 3 | Mn.
34:62 | 2 | Mn.
3577 | 4 3577 2
36 93 2 3693 1
3976 | <1
40 43 | 1-2 40 *46 1
4166 | 2-3 4172 2
42°80 | 84 42478 2 4276 1
46 99 1 4705 1
4877 | 2-3 | 48°77 2
51°10 5 51-11 | 2-3
5152 5 5148 | 2-8
5260 1 5260 1
5341 | 2-3
538l | <1
57 *21 5 5721 3 5721 2 |
5796 | 1 | b,
6100 | 1 6097 | 1 !
61°76 1
6292 | 1 ! ‘
64°11 | 4-5 64-09 | 2-3 6406 2
6554 | 1-2 |
6796 | 2-3 6790 | 1-2 ‘
68°16 | 2-3
7094 | 2-3
7167 | 4-5 7167 | 2-3 7166 2
72°28 | 2-8 72 +30 2 i
7785 | 1 | 8
7810 1
8307 | 3-4
8344 | <1
8492 | <1
8800 | <1
90 05 1
90 74 8 90 *70 3 90 *70 5
9208 3 9209 | 1-2
92 565 4 9254 . 9253 2
92 -81 8 92 83 3
9361 | 3-4 | 9365 2 5
94-38 | 3 9442 . 2 :
95 60 7 45 64 3 95 61 5
9705 | 2-3 97:09 | 1-2
98 °50 | 3-4 9854« 2 98 51 1
9899 | 1 ;
99 94 9 9993 | 3-4 9992 7
410199 | 1-2




194

Sir Norman Lockyer and Mr. F. E. Baxandall.

Vanadium Arc Lines—continued.

|
t
!

Rowland. !

Kensington. Hasselberg.
Int. Int. Int. | Remarks.
A. Max. A, Max. A, Max.i
=10. =4-5. =15.|
%
I
4101-65 | <1
0225 | 6-7 | 410232 | 3 1410228
0354 | 1-2
04°52 | 4 0455 | 2 0452 | 2
0493 | 3-4 04-92 | 2 |
0533 | 7 0532 | 38
0608 | 1
0760 | 38 0764 | 1-2 | 0760 | 1 |
0832 | 4 0836 | 2 |
09°20 | 2 |
09°89 | 8 09°94 | 3-4 | 0991 7
1086 | 1 ;
1122 | <1 ;
12+00 | 10 11°92 1192 | 5
1250 | 4 1247 | 1-2 |
1362 | 5 1365 | 2-3 1364 | 3
14°69 | 3 1469 | 1-2
1533 | 9 1532 | 8-4 | 1531 | 7 |
1664 | 8 1664 | 3 1663 | 9 |
1685 | 1-2 |
18°34 | 4-5 1884 | 23 | 1832 | 1 |
1876 | 4-5 1873 | 2 i
19:23 | 1 ;‘
1956 | 4-5 1958 | 2 1957 | 8
20°65 | 4-5 2069 | 2 20°65 | 2
2108 | 2 21+13 | 1
2175 | 2-3
2245 | 1
2294 | <1
2330 | 3
2359 | 7 2365 | 3
2415 | 3-4 24-23 | 2 2420 | 1
2715 | 1 |
2756 | <1 %
2820 | 9 28925 | 8-4 | 2815 | &
2894 | 4 29-00 | 2
3028 | <1
3044 | 1
3107 | <1
31-26 | 1 3132 | 1 3180 | 1 |
3208 | 9 32°13 | 3-4 | 32+13| 6 |
82-93 | 1 !
33:86 | 3 3392 | 2 1
834:61 | 9 34°61 | 3-4 | 384-62| 7 |
3540 | 1 !
3627 | 3 3625 | 2 ;
3655 | 2-3 3652 | 4
8706 | 1 § |
8736 | <1 | i
3817 | 2 =
89-84 | 3-4 | 3939 2 :
4150 | 3 | |
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Vanadium Are Lines—continued.

Remarks.

Kensington. Hasselberg. Rowland.
i Int. Int. Int.
| Al Max. . Max. A Max.
] =10. =4-5. =15.
¢ 4141-91 | 1-2 | 414196 | 1-2
42-80 | 1-2 42°75 | 1-2 |
4302 | 1 43 *02 1
4347 | <1
4562 | 2
46°15 | <1
47 -90 2
49-01 | 2-8 4902 | 1-2
5022 | <1
50°80 | 2-3 50 ‘84 2
5146 | <1 51 62 1
5280 | 2-38 5281 2 |
5347 | 2-3 5349 | 1-2 !
54+16 | <1 g
5534 | <1 5539 1 i
5595 1 5600 | 1-2 |
5665 | <1
58°11 | 1 58714 | 1 |
5858 | <1 i
59 82 5 5984 | 2-8 14159 82 2 !
6048 | 1 6057 | 1 ;
6248 | <1 6251 1 !
6686 | 1-2 i
6715 1
6908 | <1 i
6937 | 2-3 |  69°40 | 1-2 |
7142 | 3-4 7145 2
74-13 | 4 7418 2 74416 | 1
7524 | 1 7530 1
76-85 | <1 76 -83 1
7700 | <1 77-02 1
7719 | 8 7725 1
7767 | 1
7853 1
7954 | 6 7953 | 2-3
80°12 | 1
8095 | 1 8099 1
82-21 | 2-3 82°23 | 1-2 |
8274 | 5-6 8274 | 2-8 8273 | 1
8307 | 4
8345 | 1 8343 1
83:60 | 2-3 8369 1
8455 | <1
86 91 1 86 ‘95 1
8774 | 1 87 ‘82 1
8995 | 5-6 8999 | 2-3 90 01 2
91°69 | 5-6 9170 | 2-3
94°18 | 1-2 9417 1
9573 | 2-3
9743 | 1 97 45 1
97 74 | 3-4 9777 | 2
98 74 | 3-4 98 78 2
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Vanadiwm Are Lines—continued.

|
Kensington. Hasselberg. Rowland.
( Remarks.
Int. Int. | Tnt.
Al Max. A Max. A | Max.
=10. =4-D. {=15.
4199-75 | <1
99-97 | 1
4200-30 | 3 | 420035 2
01-05 | 1- ; i
0250 | 2-3 0252 1 420251 2
0434 | <1 i §
04067 | <11 0467 | 1 | i
0528 | 2-3 | 0523 | 1 | 0520 2
0673 | 1 3
10°00 | 4-5 09-98 | 2-3 1000 | 5
| Probably masked in Ken-
1055 1 o sington photograph by a
1102 1 . strong broad line of Ag
N 1 at A 42121
16 50 1 16 °52 1 i
1889 | 3-4 | 1886 | 2 l
19466 | 1-2 19°65 | 1-2 |
21 22 1 21-17 1
2254 | 1-2 2249 1
23°15 1
24836 | 3-4 24,30 2
25°41 | 1-2 25 40 L 2537 1 Probabl Lod by Ca li
96 - . robably masked by Ca line
26778 | 2 co| e { ab A 4226 91
2687 | 4 Ca.
2792 | 3-4 2790 ¢ 2
29-92 | 3-4 2087 | 2
3268 | 5-6 3262 | 3 3260 | 7 |
33:09 | 5-6 | 8309 | 3 3311 | 7
34-18 | 5-6 3412 3 3415 1 7
7L | 4 3470 | 2-3 | 3467 7
3592 | 4-5 36900 | 2-3 35-9L 1 4
3678 | <1 |
39°15 | 2 39+12 | 1-2 ‘
3080 | <1 |
40-29 | 2-8 | 40°25 | 2
40 54 3 4053 | 2
4162 | 38 4148 2
4691 | 1
47 43 1 47 +46 1
5142 | <1 51 45 1
5300 | 1-2 5302 | 1-2
55560 | <1 5560 | 1-2
5750 | 4 5753 1 2 5752 1 4
5947 | 4 59 46 P2 5945 | 4
6000 | 1
60 28 1
60 *46 1
6132 | 2-3 6137 2
6230 | 4 6232 2 62 31 4
6525 | 3 65 28 | 2
66°07 | 2 !
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Vanadium Arc Lines—continued.
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Kensington. Hasselberg. Rowland.
Int. Int. Int. Remarks. .
Al Max. Al Max. A Max.
=10. =4-5, =15.
426748 | 2 | 426750 | 1-2 :
6878 | 6 6878 | 3 [4268'79 | 0% | ¥? (10)
6989 | 3-4 | 69921 2
7051 | 8-4 | 7049 2
715 | 6 71711 8 7171 | 17% | %2 (7)
7293 | <1 ;
7350 | <1 |
7650 | <1 l
7710 | 5-6 | 77-12 0 3 7710 | 7
7863 | <1 i '
79°12 | 2 79°12 | 1-2 |
8308 | 3-4 83061 2 !
8419 | 6 84:19 1 3 84-21| 5
86°57 | 3-4 | 8657 2
8793 | 3-4 | 8797 | 2
8900 | 1
9145 | 3 9146 | 2 4
9196 | 5-6 | 9197 3 9198 | 1 |
96°30 | 5 9628 2-3 | 96-27 | 7 |
9729 | 1 ;
9785 | 4-5 9786 | 2-3 | 9784 7
9817 | 4-5 | 9817 | 2-3 |
9879 | <1 ‘ 3 |
9927 | 1-2 | L99-24 1 1
430232 | 1-2 | | :
0370 | 2-3 | 430370 | 2 480370 2 |
05 64 i ! :
06°40 | 5 | 0635 | 2-3 ‘
0676 | <1
07:82 | 5 0733 | 2-3 .
0861 | <1 ; ‘
0975 | 2 0969 | 1-2
0995 | 5 0995 | 38 0995 | 7 |
1166 | 1 1
1183 | 1 |
1258 | 1 1256 | 1 |
14°11 | 2-3 1406 | 1-2
1502 | 2
1595 | <1 1602 | 1
1804 | <1 |
1880 | 2 | Ca.
20715 | <1 !
20049 [ 1-2 | 2046 | 1 ! i
2253 | 1-2 | 2251 | 1 |
2990 | <1
3018 | 6 30-18 | 3 30-18 | 0% *? (10).
3128 | 1 i
3260 | 2 32°56 | 1-2 i
3296 | 6 3298 3 |'82'98]|10
34°25 | 3 34-23 | 1-2
3506 | <1 |
8569 | <1 |
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Vanmadiwm Are Lines—continued.

Kensington. Hasselberg. Rowland.
Int. Int. Int. Remarks.
AL Max. A. Max. AL Max.
=10. =4-5. =15.
| |
433633 | 2-3 | 433629 i 1-2
39-31 | <1
4119 | 7 4115 3 14341°16 | 10
4239 | 2-3 42°36 | 1-2
4302 | 3-4 4300 2
4539 | <1
4702 | <1
4764 | 1
5086 | 1
50°97 | 2-3
52°68 | 2
5302 | 7 5302 4 5304 | 18% | *? (8).
5354 | 2
55 14 | 8-4 5509 2 5514 | 4
5614 | 4-5 56°10 | 2-3 56°10 | 4
5698 2
5764 1 2 5760 | 1-2
5786 1 57 82 1
6077 | 2-3 60°75 1-2
6124 | 1-2 61°18 1
6158 | 2-3 6157 | 1-2
6354 | <1 63 48 1
63°75 | 3-4 6369 | 2 6369 | 4
6440 | 3-4 64:°37 2 6438 | 4
65°94 | 2-3 6592 | 1-2
6676 | <1
67 °26 1 67 24 1
6823 | 5 68 25 2 "
6878 | 3-4 68°76 | 1-2 6876 | 4
69 24 2 6925 1
7198 | <1
7340 | 4 7340 2 7338 | 6
7401 | 3-4 73+99 7398 | 3
7438 | <1
75°28 | 1-2
75°51 | 3-4 7547 2
7625 | 1-2 7625 1
7705 | <1
7733 | <1
78°13 | 2-3 7806 2 i
7944 | 10 79-38 | 4-5 79-39 | 1% %2 (10). Strongest line in
8075 | 4 80 69 2 8072 | 4 the whole spectrum.
81-21 2 81°19 1
8143 1
8193 1 I
8339 | <1 i
84°13 | 1 84,:07 1
84:°4.2 2 84,-37 1 |
8492 | 9 84,°87 | 4-5 8487, 1% * ? (10). Very strong line.
8553 | 2 | .
8742 | 2-3 87°40 | 1-2
8832 1 |
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Vanadivm Are Lines—continued.
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Kensington. Hasselberg. Rowland.
Int. Int. Int. Remarks.
Al Max. . Max. Al Max.
=10, =4-5 =15.
439013 | 9 | 4390°13 | 4-5 [4390°14 | 7 !
9080 | 2 92079 | 1
9188 | 2 91 -84 | 1-2
92-28 | 4 9224 | 2 9223 | 4
9328 | 3 9326 | 2 9326 | 3
9403 | 3 9401 | 2 94:00 | 4
95405 | 2-8 | 9498 | 1-2 -
95-42 | 8 9540 | 4-5 | 9538 | .10
9577 | 1-2
9661 | <1
9693 | <1
9736 | 1
9756 | <1
9809 | <1
99 63 | 2
440074 | 8 | 440074 | 4 4400°74 | 10
01°34 | 1
0191 | 1
0279 | 1
03'87 | 3-4| 0386 | 1-2 | 0383 | 4
0520 | 3-4 | 05-20| 2-3
0633 | 3-4 0628 | 8 |
06-80 | 7 0680 | 4-5 | 06'80 | 8
0783 | 7 0785 | 4-5 | 07'80| 8 |
0835 | 5 08°36 0837 | 5
0867 | 6 0867 | 4-5 | 08'66| 5 |
12°83 |45 | 1230 | 2 12°30 | 4 |
1360 | <1 |
13°90 | 2 j
1474} 2 . ++  Not due to Fe.
15°25 | 3 5
1671 | 6 1663 | 38 1668 | 5 |
1783 | <1 }
1888 | <1 1
20414 | 4-5 | 2008 | 2-3 !
2177 | 6 2173 | 3 2174 | 10 |
2242 | 2 22440 | 1°2 |
22471 | 1-2 |
) 2332 | 1-2 . a
2340 | 4 {23‘ a1 15 2337 8
24°11 | 2 2410 | 1-2 | 2408 | 2 |
24°77 | 3 2474 | 1-2 | 2494 | 4 |
' 2559 | 1 | Ca.
2595 | 3 2586 | 2 |
2622 | 5 26°17 | 3
2749 | 4 |
2872 | 5-6 | 2868 | 3 2868 | 5 |
3002 | 5 2995 | 3 |
3071 | 2-3| 8068 | 2
3136 | <1 ,
3191 | <1 ;
32:28 | <1 |
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Vanadiwm Ave Lines—continued.
Kensington. Hasselberg. Rowland,
Int. Int. Int. Remarks.
A, Max. A Max. A Max.
=10. =4-5. =15.
4433 -09 2
34.-80 4 4434, -80 2
3560 1
3633 6 8631 | 3-4 143631 7
3802 7 3802 | 3-4 38 00 7
3919 2
4190 7 4188 | 3-4 | 41°85 2
43 ‘56 4 4852 2 43 ‘51 4
44,39 | 6-7 44.°40 | 3-4 44,°38 3
46704 | 1 |
4978 | 8-4 | 4977 | 2-83 | 4974 | 4
51°13 | 3-4 5109 2 | BL-07 4
5219 7 5219 4 1 5218 8
5291 | 2-3 5291 | 2 |
53:30 | 1-2 |
54 *84: 1 |
I 5494 1 Ca.
P 56°07 | 1| Ca
5668 | 2-3 56 68 2 5667 3
57 67 5 5765 | 3-4 57 63 3
5800 | 4 57-97 | 2-3
58757 | 2
5891 1
5996 | 6-7 59-93 4 59 92 8
60 52 7 6046 | 4-5 6046 | 10
? 6085 | 4
6118 | 3-4
6252 6 6256 3-4 « 62-53 |10
64°46 | 2 3
61-95 | 2-3 |
6569 | 2-3 6567 3
6709 | 2-3 | 6704 |. 2 j
6787 | <1 |
6828 | 4-5 68°19 | 2-3 6817 | 3
6895 | 3—4 68 94 2 | 68-93 3
69 87 6 69°88 | 3-4 | 6987 7
L w087 | 1|
7151 | <1 P
7196 | <1 i
7345 | <1 i ; ;
7422 5 | 74 -21 3 421 7
74-91 | 5-6 | 7489 | 3-4 74 °90 7
¢ 76°06 2 Probably masked by strong
i ' | Agline at X 4476 29,
| a8 | <1 | 1 :
8021 4 80:20  2-3 80211 3 |
84 °24 1 ;
86-39 | <1 8644 | 1 |
89 08 7 8906 | 8-4 | 89°10 7
9099 | 4~5 90°95 | 2-3 | 90-98 . 4
91 -36 2 9185 | 1-2 | 9134 L2
9165 1 91 66 1 | 9165, 1
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Vanadium Are Lines—continued.

|
Kensington. Hasselberg. 1\ Rowland. ’
|
e R i
Int. Int. Int. | Remarks.
AL Max. Al Max. Al Max.!
=10. =4-5. ~15.1
| :
4495°17 | 1 | 449516 | 1-2 |
96°24 | 5 9626 | 3 449623 | 5 |
9700 | 4 97:03 | 2 2
9755 | 3 9757 | 2 9757 | 5
4501°00 | 1-2 | 450101 | 2 |4501-00 | 2 |
0145 | 1 oL4l | 1 i
0212 | 5-6 0212 | 3 0212 | 4 !
0630 | 2-3 0630 | 2 !
0640 | 1 0641 | 1-2 |
0673 | 12| 0677 | 2 0674 | 1 |
0810 | <L | 08-11] 1
0946 | 2-3 | 0949 | 2 0946 | 2 |
1163 | 2-3 | 1164 | 2 160 | 2
1383 | 2-3 1879 2 | 1379 | 2
1486 | 4 1436 | 2-3 | 14°36 | 4
1573 | 2 1574 | 1-2 | 1573 | 1 |
1775 | 3 1777 | 2 17974 8 !
2085 | 2-8| 20°31| 2 2033 | 2
2071 | 2 2067 | 1-2 | 2069 | 2
2489 | 5-6 | 24-38| 3 | 2488 | 5 |
2533 | 8-4 | 2531 | 2 2534 | 2 !
2819 | 8-4 | 28-16| 2-3 | 28°17 | 3
2864 | 2 2866 | 2
29°50 | 2-3 | 2947 ! 2 2948 | 2
2078 | 5 2976 | 2-3 |
30°98 | 3 3097 | 2 | 8097 | 3 |
3408 | 3 34°11 | 3 |
3783 | 3-4 | 37°84| 2 3783 | 4
40°18 | 3-4 | 40°18| 2 40°18 | 4
41°60 | 1 4157 | 1
45756 | 7 4557 | 3-4 | 4557 | 10
4979 | 6 4981 | 38 4982 | 8
5203 | 3 52705 | 2 52 -22 2
#5273 5 % 9 B3
5325 | 5-6 | 5325 | 2-3 } F 63-27.
5559 | <1
6089 | 7 60°90 | 3 | 6089 | 7
6479 | 1 64°76 | 1 6476 | 1
7062 | 3-4| 7060 | 2
7197 | 6 7196 | 3 7196 | 5
7733 | 8 7736 | 4 | 7785 | 7
7889 | 5-6 | 478-92| 3 | 7891| 5
7938 | 8-4| 7938 | 2-3 | 7937 | 2
8057 | 8 8057 | 4 | 8056 | 8
8140 | 1 L8141l | 1
8396 | 3 83°96 | 2 | 8397 | 2
86-20 | 1 86°15 | 1-2 |
8651 | 9 8654 | 4-5 | 8655 | S
8897 | 1 88:94 | 1 |
914l | 5-6 | 9139 | 2-3 | 9141 | &
94-27 | 10 9427 | 4-5 | 9422 | 10
460041 | 1 | 4600°34 | 1-2 |
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“anadium Are Lines—continued.
Kensington. Hasselberg. Rowland.
Int. Int. Int. Remarks.
Al Max. A Max. A Max.
=10, =4~5. =15,
4603 15 1
06 *33 5 4606 33 | 2-3 4606 32 4
0742 1 0740 | 1-2 07 *39 1
08°63 1
0984 | 2-3 09 ‘84 2 09 82 4
11-11 | 1-2 1110 | 1-2 11-10 1
1195 2 11-92 2 .
1398 | 1 |
1410 | <1 14-08 1 1409 1
1620 | <1| 16-18| 1 | 16-19 | 11% | #? (1).
1700 | <1 1703 1
1800 | <1 1800 1
1900 1
) 1985 | 2 . o
1992 | 7-8 1997 | 2-3 19°90 0o* ¢ #? (10).
2142 1 2143 1 2143 1
2461 5 2462 2 2405 4
2666 | 4-5 26 67 2 26 67 4
3025 ) «1 30 -24 1 30" 24 1
35388 | 6 35'85 | 2-3 3535 | 7 |
3636 1 8634 | 1-2 3634 1
4027 4 4025 2 40-23 5
40 92 4 40°92 2 40 92 5
44424 | <1 44 °24 1
44, °66 2 4464 2 44.-62 2
4620 | <1 46 17 1 4616 1
4652 6 4659 | 2-3 46 57 8
48°08 1 48 08 1 4805 1
49 07 2 4908 | 1-2 49 07 2
53°13 1 53 15 1 53 11 1
54.°80 1 5484 | 1-2
5550 | <1 55 47 1 5541 1
57 17 1 5717 1 57 *14 1
61°00 | <1 6101 1
6200 | <1 62 02 1
62 60 1 6261 1
6331 | 3
6634 | 2-3 66°33 2
6950 | <1 69 *50 1 69 49 1
7066 | 6-7 7066 4 7067 8
72 48 1 7248 1
7883 1 7383 1 73 84 1
7968 1 7965 1
80°03 | 1-2 7995 | 1-2 7996 1
8112 | 1-2 8107 | 1-2 8107 1 |
82-09 1 !
8293 1
84 57 2 8464 2 84,63 3
8711 | 3-4 8710 | 2-3 8710 5
8824 | <1 88 24 1 i
9045 | 1-2 90456 1 90 *44 1
. 9952 2 99 -50 2
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Vanadiwin Are Lines—continued.
Kensington. - Hasselberg. f Rowland.
) ‘ ! Remarks.
Int. I Int.
A. : A Max., A, | Max
| =4-5. ] =15,
s | [
4702°70 | 1 470269 | 1
05°23 | 2-83 | 470526 | 2 & 0528 3
0638 | 4 0634 | 23 | 0636 5
0676 5 0675 | 2-8 | 0676 | 5
0764 | 2-3 0762 2 0763 3
‘ 0840 | 1
! 0913 | 1
09°93 | 2-3 | | i
1075 | 5 10°74 1 2-8 | 1075 5
1865 | 1 1361 1-2 | 1364 | 1
14°29 | 4-5 14°28 | 2-3
1550 | <1 | 1549 | 1
1562 | 2 15°61 | 1-2 | 1565 | 1
16°11 | 3 16°08 | 2 1608 | 4
16°39 | 1-2 1636 | 1-2 | 1638 1
1789 | 4-5 1785 | 2-8 | 1787 | 5 |
2140 | <1 2142 | 1-2 | 2144 | 1 |
2171 | 8-4 2070 228 2170 | 4
2806 | 4 2306 | 23 | 2306 4 |
23465 | <1 2365, 1 2363 | 1 |
2407 | <1 ; 2407 . 1 |
2885 | <1 2885 | 1 2884, 1 |
2977 | 8-4 | 29773 2 29721 5
3058 | 2-3 3057 | 2 3057 | 2 |
3140 | 1 3142 | 1-2 3144 0 1
31:80 ' 1 8174 1-2 | 3174 1 |
32-17 1 32°12 | 1-2 | 82-11 ] 1
37:90 | 1-2 3791 1 3792 1
38460 | <1 38°5L 1 1-2 | 8850 | 1 |
39-80 | 1 39791 1 3985 1 |
4286 | 3 42979 | 2 1282 1 5 |
4687 | 3 16°81 0 2 16°83 | 5 |
47:30 | <1 4730 1-2 | 4731 1
48470 | 3-4 1 4870 2 4872 1 b
51-18 | 3-4 | 51-16 , =2 5121 5
5145 | 1 5145 1 5146 | 1
5179 | 3 ' 5175 2 5176 | 5
52405 | 1 | ; 5204 | 1 :
54713 L 3-4 | 54718 2-3 i | ;
R 5755 2 . ! !
5762 | 5-6 1 {;;68 D og 5769 ] 4 | i
58495 | <1 | 58792, 1-2 | 58 94, 1 |
59-20 | <1 | ‘ 59°21 | L !
6422 1 1 ‘ 64221 1
65°91 | <1 | G584 1-2 | 658 | 1
6682 1 5 | 66°80  2-3 | 6684 7 |
.‘ | i 69-21 1 1
72:76 | 1 w274 1L o728l
73-29 1 1 7325 1-2 | 7326 1 |
i 354, | 2 N VR
7663 | G 7o o | e 5
! | | iO8LSL 1
VOL. LXVII. W
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Funadowm Ave Lines—continued,

Kensington. Hasselberg. Rowland.
Tn. [ Tnt. Remarks.
AL Max. AL Al . Max,
=10. E ! |= 15.
| i |
- | |
4784772 | 2-8 | 4784-6G5 2 4784°66 " B
8671 1 5-6 | 8670 3 | 8671 7
| | ©89°10 1
0315 | 1-2 9310 2 9313 2
j L9478 1
9535 | 1 0527 2 | 9529 2
9708 | 5-6 97-07 B8 | 97712 8
98°19 | <1 9812 | 1-2 | 9815 1
99-20 ¢« 1 9920 1 09921 1
9998 | 2-3 9994+ 2 9997 . 4
1802°87 1
480324+ <1 | 03-24 1
0773  5-6 1 4807°70 3-4 0774 10
0884 | 1 - ‘ 0884 1
1923 1 1 19:22  1-2 . 19-22 2
i 2303 1
2763 | 6 | 27762 84 27°64 10
29+00 1 2900 1-2 | 29°0L |
‘ [ o2943 0 1
30°90 0 1 | 3086 1-2 . 30°88 1
3185 | 6 | 81:80 3-4  BLSL 8
3261 6 | 8259 3 3262 8
3324 1 1-2 . 383°17 . 2 8321 3
3400 1 1 i 34°01 i 1
‘: i 34°26 0 1
| i 3504 0 1
4320 <1, 4316 1-2 4319 2
46780 | <1 | 4680 1
494031 1 | 4898« 1-2 49700 1
| 4926 1
| 4946 = 1
5169 | 7 5165 . 4 5169 110
| i 5215 ¢+ 1
| 54011 0 1
; ‘ CoB5e55
5720, <1 Posveed L
58-80 <1 TSR ) R
59:88 1 <1 5934, 2
6283 2 | 6283 2 a
6492 | 7 64:93 | 4 |
7130 | 2 | 7146 2 1045 |
i 317 | 1
7571 7 7566 4 7567 | 10
80821 3 8077 2-3 0 8036
8175 7-8 8175 | 8175110
82 36 . <1 | 8286 1 2
8589 | 1 8386 | 2 8583 | 2
87-03 | 1 §7:02 2 8609 | 2
90-30 | 1-: 9082 | 1-2 9026 | 1
9140 ) 1 0148, L2 a1l 2
0174, 1 0181 2 C3
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Vanadium Are Lines—continued.

Kensington. | Hasselberg. . Rowland.

’ S S S
Int. Tnt. Tut. Remarks.
A Max. A Max. N, |[Max.
=10. =4-5. =15.

489442 | 1 | 4894°-43 2 489440 | 3
490082 | 2-3 | 490084 | 2-3 1490082 | 3
0460 | 3 04.°59 3 0457 | 5

i
£

0505 | 1 0510 | 1-2 | 0505 | ¢
06:05 | <1 | 0606 1

07-05 | 1

0890 | 1 0892 1 0888 | 1

| 1328 | 1

1646 | 1 1648 | 1-2 | 1644 | 1

1917 | 1

22460 | 1 2260 | 1-2 | 2254 | 1

2587 | 3-4| 2583 23 | 25841 7

3223 | 2 32:24 | 2 32-21| 8

Reference to the foregoing table will show that the Kensington list
and Hasselberg’s contain many lines in common which are missing
from Rowland’s. This is probably due to the fact that the latter
used carbon poles, which furnish so many lines themselves that it is.
extremely difficult to pick up all the lines really due to the substance
volatilised on them. As an instance of this, in the region between
A 4130 and A 4216, throughout which the structure lines in the carbon
fluting which commences at the latter wave-length are most crowded,.
Rowland records only cleven lines, whereas in the corresponding
region Hasselberg gives forty-nine, and the Kensington photograph
shows seventy-five.

Taking Hasselberg’s list as a basis we find that the few lines given
below occur only in his list.

Lines given by Iasselberg only.

1
Hasselberg. %
— Remarks.
Int.
A Max. 4-5.
300271 1
4116 '85 1-2
4210 55 1 Probably masked in the Kensington photograph by
421102 1 a broad line of Ag at A 4212-1.
4226 +78 2 Probably masked by line of Ca at A 422691,
4476 06 2 » » »  Agab A 447629,
468209 1

Q 2
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Four of these may be present in the Kensington photograph, being

probably hidden by lines of Ag and Ca.

W 1th regard to the othexs,

reference to unpubhshed lists of lines in the arce spectra of many other

elements suggests no origin which can he assigned to them.
In addition to these lines, Hasselberg has apparently observed as

double the following lines recorded as single in the other two Hsts.

Lines recorded as Double by Hasselberg.

Hasselberg. Kensington. Rowland. |
Int. Int. [nt i Rewarks,
A, Max. A, Max. A. Max. |
4-5 10. 15. |
393140 | 11| coay an
393150 | 2 J| 598146 5
442332 | 1-21| , on. , 03 - .
i | 1o} 442340 | 4 | 4423037 | 8
4619°85 | 20 090 | ma | ucio-
161955 2_3} 4619-92 | 7-8 | 4619-90 | 0
475755 | 2 reo | 5.0 | 47576 i
At 2_3} AT 62 | 56 | 475769 | 4
477654 | 2 . e | x|
w60 | 3 } 4776+63 | 6 | 477664 | 5 |

In considering Rowland’s list in relation to the two others, it is
found that the following lines are recorded by him only. Some of

Lines given by Rowland only.

Rowland. f Rowland. Rowland,

I . —— | Bomuks. I _—
Tnt. Remanrks. Tnf. Remarks. Tnt. |
A Max. A Max. . A, Max.
15 15. l 15.
3919 60 1 4456 07 11 Ca. 4823 *03 1
3983 77 3 Ca(K). 4458 "91 1 ) 4829 43 1
3944 13 B Al 4460 85 4 1834+ 26 L
3961765 | 5 | Al 447087 | 1 \ | 483504 | 1
396859 | 1 ! Ca(H). 4552 73% 5 | 1849°26 | 1
4033 19 3 | Mn. 4608 63 1 ‘[ 1849 *46 1
403462 2 ¢ Mn. 4613 98 L 485215 1
4057 96 L Pb. 4663 31 3 | 485411 1
4077 -85 1 | Sr. 4708 -40 Lo | 4855 *55 1
418307 | 4 470913 | 1 ! | 487083 | 1
4226 ‘87 4 Ca. 4769 21 1 187317 1
4318 80 2 Ca. 4781 51 1 4907 -05 1
4397 39 1 4789 10 1 491328 i3
4425 59 1 Ca. 4794473 1 191917 1
4454 °94 1 Ca. 4802 37 1

# Possibly misprint for 4553827,

i
Remarks. |

If <o, should not appear in this list.
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them are obviously due to other metals existing as impurities either in
the poles or in the compound of vanadium which was used, and
although several of these lines occur in the Kensington photograph,
they have been discarded. Attempts to trace the remaining lines to
other origins have been unsuccessful.

With reference to the lines which are absent from Rowland’s list, but
which appear in the other two, it seems certain that many genuine and
strong lines of vanadium have either not been identified by him, or
have for some reason been discarded from his list. In this connection,
it may be stated that many of the lines recorded by Rowland in his
“Table of Solar Wave-lengths” as being due to vanadium, do not
appear in his list of vanadium arc lines, though nearly all of them occur
as strong lines in both Hasselberg’s and the Kensington records. A list
of these is given on the next page. Those marked with a T are taken
from a list of corrections which he has given* to his ¢ Tables of Solar
Wave-lengths.” The remainder are taken from his original tables.

Included in this list arve seven lines possibly identical with lines in
Rowland’s arc spectrum, though the difference in his two recorded
wave-lengths of the possibly corresponding arc and solar lines varies
from ten to nineteen hundredths of a tenth-metre, a difference which is
greatly in excess of what he claims to be his limiting error in the
estimation of wave-lengths.

In the Kensington list there are 194 lines which do not appear in
either Hasselberg’s or Rowland’s. It will serve no useful purpose to
enumerate these in a special table, as they can be easily referred to
in the general comparison table given in an earlier part of the paper.
An analysis of their intensities shows that seventy-seven are very weak
lines, of intensity designated < 1, fifty-three of intensity 1, thirty-nine
of intensity 2, twenty of intensity 3, three of intensity 4, and two of
intensity 5, the maximum intensity adopted being 10.

No other probable origin has been found for any of them, although
the vanadium spectrum has been compared directly with the arc
spectra of the following elements :—Ag, Au, Ba, Bi, Ca, Cd, Ce, Co,
Cr, Cs, Cu, Di, Fe, Hg, In, Ir, K, La, Ii, Mg, Mn, Mo, Na, Ni, Os, Pb,
Pd, Rb, Rh, Ru, Se, Sn, Sr, Ta, Te, Th, Ti, T1, U, W, Yt, Zn, Zr.

As these lines appear in the spectrum when either the oxide or
chloride of vanadium is used, there seems to be no reason to doubt
that they are really due to vanadium.

Several of them are evidently present in Hasselberg’s photograph,
as in his comparison of certain vanadium lines with lines of equal or
nearly equal wave-length helonging to other metals he records the
following, but has left them out of his comprehensive list of vanadium
lines, presumably as heing due to other 1ctals which exist ag impurities
in his vanadium.

# ¢ Ast-Phys, Jour.,” vol. 6, p. 384, 1897,
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Lines previously recovded as ¥V by Rowland in his ¢ Table of Solar
Wave-lengths,” which are not included in his Vanadium Arc Lines.

T

Vanadinm are lines.

Solar-—-V lines - L o< i
(Rowland) Hasselberg. " Kensington. f Remarks.

Al | -

Tnt. | Int. [

A Max.| A Max. |

45 ; 10. |

3893 03 3893 03 3889295 | 6-7

9417t 94 +19 2 | 94°16 4-5

3903 40+ 13903-42 | 1-2 3903°832 | 3-4 |

04:+31% | |

1098 1095 2

12 34, 12436 | 2-3 !
34114 3416 | 8-4  34°18 | 5-6 |

41 -32+ 4140 | 1-2 4140 | 3

4216+ 42°16 2 42718 | 4

43 72+ 43°77 | 2-3 | 4381 5 |

48 824 L4879 3|

78 80+ 78479 | 2 . 7879 | 84|

7551+ | 7548 | 1-2
403692+  4036°93 | 1 403693 2

51+20 | 51711 | 2-3  51°10 5

69 76+ | :

72:30+ | 7280 | 2 | 7228 | 2-3

83-:09% | . 83-07 B~

9282 | 92'83 | 3 | 9281 | &

- RPNV B -y [ Possibly Rowland’s V ave

4104°62 1104755 | 2 410452 { Tno 3“4104_52
04-91 04,°92 2 1 04°93 | 8-4 |

05 32 05 *32 3 0535 7 !

23 66 2365 3 2859 | 7 :

28 +25 2825 | 8-4 1 28°20 | 9 | Ditto abt A 4128135,
79 5 7958 | 2-8 | 7954 | 6 |
423276 |4232°62 | 3 423268 | 5-G | Ditto at A 4232:60.
3309 33°09 | 8 | 3309 | 5-6 | Ditto ut A 4233-01.
92 14, 9197 3 91.°96  5-6 ' Ditto at A 4291-98.
437510
4420710 |4420°08 | 2-3 [4420 14 4-5

29 '96 29:95 | 3 3002 | 5

4457 4440 | 8-4 | 4430 67  Ditto at A 4dddr38.
57 94 5797 | 2-3 1 5800 | 4

88 -93 89:06 | 3-4 | 89°08 - 7  Ditto at A 448910,
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i

Hasselberg. Kensington. i
ITasselberg’s
. e e imiputed Remavks.
A ! Int. A Tnt. origin.
0897551 . 1 397548 | 1-2 Ba, Co
401367 ¢ 1 4018369 | <1 Ti | There is no evidence that
4020°69 | 1 402073 1 Fe {  the lines in the Kensing-
4123°35 2 412330 3 Ti, Mn [ ton photograph are due
4315°00 | 1-2 | 4815-02 2 Ti ' to any of these metals.
4618°96 . 1

4619°10 | L | Fe  |J

The following lines oceur in the photograph, but bave been left out
of the Kensington record as they are considered to be undoubtedly due
to other metals.

Lines of other Metals which occur in the Kensington Vanadinm

Spectrum.
AL Iu%’;'m Origin. ‘ AL In%.m Origin.

i
393383 5 Ca || 421566 <1 Sr
4416 1-2 Al 26 91 6 Ca
6168 2 Al 5093 <1 Fe
68 63 5 Ca | 54°49 2 Cr
8187 4-5 Ag 7491 2 Cr
9546 2-3 Co | 8987 1 Cr
403092 3-4 Mn | 4302°68 <1 Ca
38 -22 3 Mn | 07 96 1 Fe
1 3464 2-8 Mn 11-21 1-2 Ag
4590 2 Te | 2592 1-2 Te
55 4 10 Ag | 8370 2 Te
57 97 3 Pb | 440470 <1 Fe
6363 1-2 Fe | 7629 6 Ag
4121 48 2-3 Co || 466870 7 Ag

421210 1 Ag |

All these lines are the very strongest in the spectra to which they
respectively belong, and although in the vanadium spectrum there are
other lines apparently identical in position with some of the weaker
lines of Fe, Mn, Co, and Cr, a comparison of their relative intensities
in the two spectra shows that they cannot reasonably be ascribed to the
presence of such metals as impurities in the vanadium, but must be
accepted as genuine lines of both metals, so far as the dispersion
employed enables us to form an opinion. These are given in order of
wave-length in the following table :—
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Coincidences of Vanadium Lines with Lines of other Metals.

A Otigin | 1ug | Tnt of | A Ovigin | g Tut, of
(Ketnsing- coincident | 2 coincident |(Kensing- cc.in&den ¢ h} _coincident
on). line V. line. | tom). PN, V. line.
. ] ane.
3894 16 Cr 4-5 4 1 4427 49 Te i 7
391371 Fe 1 2-3 | 67-09 Co | 4
| 7788 Fe 2 4-5 07 -00 Cr 5-6
4052 -60 Mn 1 4 451436 Fe ? <1
68°16 | Fe | Mn | 2-3 3|5 1775 Fe 1
7094 Fe 2-3 2-3 2538 Fe 4
83 07 Mn 3-4 7 34.:08 | Co 4
90 05 Mn 1 4 4979 Co | 5
L 9074 Mn 8 1-2 4603 15 Fe 1 5
4224 -36 Fe 3—4 3 26 66 Mn 4-5 ‘. 5
| 3418 Co 5-6 1-2 54.°80 Fe 1 4
4408 35 Mn 5 4 4709 -93 Mn 2-3 | 7
1525 Fe 3 10 ‘ 4871 -50 Fe 2 6
|

‘A Preliminary Account of the Development of the Iree-
swimming Nauplius of ZLeptodora hyaline (Lillj.).” By
Eryest WarreN, D.Sc., Assistant DProfessor of Zoology,
University College, London. Communicated by Professor
WeLpox, FR.S. Received February 4,—Read February 28,
1901.

Leptodora appears to be a primitive daphnid in retaining a long,
markedly segmented abdomen, and for this reason it seemed likely that
an investigation on the development of the winter-generation might
throw some light on the vexed questions in Crustacean development. It
was more particularly desired to ascertain whether any vestige of a
rcelom occurred, and that if so, whether any remnant of it persists in
the adult. With this object in view, it was necessary to inguire into the
origin of the genital cells and of the antennary and maxillary glands.

In April, 1898, Professor Hickson obtained a few nauplii from Lake
Bassenthwaite, Cumberland, and later in the year a large number of
adults. This material was most generonsly placed at my disposal by
Professor Weldon, and T wish to express to him my sincere thanks.

The material was insufficient for my purpose; and in the following
spring 1 visited Lake Bassenthwaite to try to obtain fresh material,
but | met with very little success. Last spring, however, sufficient
material was obtained to continue the investigation.* The preserving
reagent employed was Flemming’s solution (strong formula).

* T am indebted to the Royal Socicty for a Government Grant in conncetion
with obtaining this material.



