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NATURE 57 I 

and figur:d an earthworm six feet two inches in length, which 
was obtamed from the neighbourhood of Port Elizabeth but 
since_ time there. does not appear to have been any 
descnpt10n. of the Being anxious to secure a specimen 

dissectiOn, I apphed to the Rev. G. R. Fisk, who most 
kmdlr sent me a living one ; it is the same species as that 
descnbed by Rapp, but is not quite so large; it measured between 
four and five feet in length, and about half an inch in diameter; 

measurements are, however, rather under than over-stated; 
IS n'?t easy to get an exact idea of the length of the animal, 

smce 'It expands and contracts within such very wide limits. 
The general appearance is much like that of the common British 
species, the bristles being disposed in four series of pairs to each 
?egment; this outward · resemblance is not borne out by the 
mternal structure, which is very different from that of Lumbricus 
or any other genus. 

!hese monstrous worms appear to be fairl y abundant in the 
neighbourhood of Port Elizabeth and other parts of the Cape 
Colony (see the Cafe Times for 29, 1884), but are only 
rarely seen; they do not seem to move about at niaht l1kc our 
British worms; only heavy and proJo,ged rains drive them to 
the surfa<:e fro:n their underground burrO II'S ; on such occasions, 
as I am mformed uy a correspondent at Kleinpoort, which only 
take place a few times a year, the g1·ound is often covere rl by 
hundreds of these creatures slowly crawling about in all direc­
tions ; they must present a most remarkable sight ; as a general 
rule they do not return into the earth after the rain bas ceased 
!1ut remain above ground, and are shortly killed by the sun: 
fhe same gentleman states that the soil in which he has 

them is of a hard clayey nature, and retai1ts a 
con_siderable amount '?f water, which is invariably brackish. 
This fact has some 'lgmficance in c mnection with the u-eo­
graphical distribution of earthworms. It was formerly beli ; ved 
that earth worms and their eggs were killed by immersion in salt 
wate.r, a_nd consequently the presence of similar or closely-allied 
spectes Ill two regions now separ.tted by the sea would be a 
strong indication of a previous lalld connection, setting aside, of 

cases evidently due to man's interference (i.e. the 
ImportatiOn of earthworms from tropical countries am::mg the 
r.lOts of plant,). The fact that this euthwonn from the Caoe, 
and presuma bly its eggs, are by brackish water, ;nd 
s!Jil _more the occurrence of another genus, Po1tlodr i !us ( cf. 
Perner, Arch. de Zoo/. Exp. , t. ix.), among decaying seaweed 
cast up by the sea, shows plainly that the gr,:ate;t caution must 
be observed in drawing any such conclusions. 

Zoological Gardens, N. W, F. E. BEDDARD 

THE ACTION OF AMMONIA UPON SOME 
Llc.PIDOPTEROUS PIGMENTS 

TWO or three years back, some entomological friends induced 
me to kill all my insects with an:monia, instead of employ­

ing potassium cyanide, and I have never regretted the change I 
then made. Nearly the first species so treated was JJ1danargia 
galathm, and on opening the pill-boxes I was much surprised 
to find every one of them of a beautiful primrose-yellow colour. 
In a few moments the primrose-yell ow had vanished and the 
msects were of their normal white again. E vidently this pheno­
menon was due to the volatile ammonia, so I held a >pecinH n 
over. the bottle, and instantly the primrose colour returned, only 
to disappear again with the departure of the pungent ammoniacal 
fumes. The reagent employed was a saturated aqueous solution 
of ammonia, and the black pigment of the wings remained un­
changed throughout. Now here was something of great interest 
and well worth investigation, so I determined to follow it up, 
and since that time have never lost an opportunity for experi­
ment or study. Many of my friends are now familiar with the 
results obtained, but as they appeared to be previously unknown 
to all those with whom I have com1mmicated on the subject, I 
have thought it best to place them on record. They may be 
well known and authenticated, but to ascertain this a careful 
search through the vast mass of the chemical and microscopical 
literature both of this country and the Contin.cnt would be re ­
quired, and for this my spare time is quite inadequate ... I 
therefore crave the indulgence of those who may be fanuhar with 
the facts herein recorded. Naturally, the first species selected 
for experiment was Mdanargia Kalathea. As before, ammonia 
gave the primrose coloration, The next reagent employed 'Yas 
a solution of 1 hydra te, in which pieces of the wmg 

were placed, and they immediately turned yellow. Other 
alkalis, such as solutions of sodium hydrate and barium hydrate, 
were tried, and gave similar results, the only difference being 
that with the fixed alkalis the primrose coloration was 
permanent, whereas with ammonia it was necessarily fleeting. 

As alkali turned the pigment yellow, acids I thought might 
prevent this, or even produce another colour. Accordingly the 
wings were treated with a great many acids, the chief being 
sulphuric, nitric, sulphurous, hydrochloric, phosphoric, and 
acetic. With all these, when used in excess of the alkali, the 
pigment was restored to its natural white colour. I also found, 
that whenever the liquid employed was exactly neutral to both 
red and blue litmus, the pigment remained unchanged, whilst 
the slightest addition of alkali produced the primrose-yellow, and 
when acid predominated the normal colour prevailed. Thus, we 
see, this pigment is a good test for alkalinity. 

To enumerate all the species experimented upon would oc­
cupy too much space, so I will only give the most important. 
As some Continental species are mentioned, I have followed 
Staudinger's arrangement. Rzpilio machaon and other Papilios 
were unchanged, and the same may be said of the genus Thais. 
Parttrzssius apv!lo, P. delius, and P. mnemosyne turned a pale 
yellow. 'With such semi-transparent species a deeper :olora­
tion could not he expected, from the small amount of pigment 
present. 

None of the species of Aporia, Pieris, or A nthocharis showed 
any alteration with ammonia, but Leucop!wsia sinapis and its 
vars. lat,iy,-i, &c., exhibited a delicate primrose colour. Not a 
single species in Colias, Tluda, or Folyommatus was 
changed ; but the behaviour of the species of Lyca:na was 
extremely curious and somewhat unexpected. L. argiades, L. 
argiolus, mininza ( = a!sus), .femiarguJ ( = acis), alcoJt, ario11, 
an'd eup.4emu.r remained unaltered. L. btet ica, nrgyrotoxus 
( = m,;on), oj>ilete, orbitulus, t ros, icarus ( =alrxis). eumedon, 
aman ia, belf,trgus ( = adoai- ), mdeager, jolas, and especially 
as!rardte ( = ror;•don, and damon were beautifully suf­
fused with primrose on the under side a nd cilia, wherever the 
white pigment occurs. It is difficult to say why some of the 
species in this genus are unaffected, whilst others exhibit the 
most gorgeous colonring; but in the case of L. argio/us, at least, 
this may be accounted for. The pale bluish white of the under 
side is not the result of white pigment at all, but is due to 
reflected light from the almost pigmentless scales, in which a 
change could not be looked for. All the species which were 
examined in .llemeobius, C!taraxes, Apatum, L imeniti..-, V.messa, 
Melherr , and exhibited no change. In the Satyrid::e, 
besides Me!amwgia, CEnis IZI/o is clearly suffused with primrose 
beneath. In Satyrus, S. circe and S. briseis have the white 
bands changed, but S. akyone and .s: sonde are not affected. 
E1't·bia and Rrrarge arc alike unchanged. Ca:nonympha hero, 
C. arcania (and vars.) , C. pamphi!us, and typhon ( =davus), have 
the cilia and under side deeply suffused with yellow. Of the 
H esperid::e, Sj>tloth)'1"lts akea:, Syrichtlm s alveolus, S. serra 'ulte, 
and malvrE ( = alveolw), all have the whites changed to prim­
rose, but 1Visoniades, E ·speria, and C'art. rocephalus are not 
affected. 

\Vith the 1£eterocera I have obtained but negative results, 
althmw h the number of species operated upon are to be counted 
by It would be unsafe to generalise with such scanty 
data to go upon, but a few remarks may be ventured. The white 
pigmentary deposits of Pun's and Jl.fdauargi<t,_ although_ to_ the 
eye the same, must have a very rlilferent chem1cal constitutiOn, 
and at one time I thought the negative ammonia results would 
be a good character of the Picricl ze, in contradistinction to Mdan­
aro-ia, &c. ; but facts would not support this speculation, for 
J}ucoj>fta £a proved refractory, and the Satyridre gave results by 
no means uniform. Many more experiments must be performed. 
N ature must be thoughtfully questioned again and again before 
we can possess a firm basis for speculation. . 

Hitherto changes of colour only have b:en dealt w1th, and 
few rea"ents employed, but by expenments ox: the so_lu­
bility of the various pigments in med1a, mterestmg 
facts have been brought to hght, which m the _fntm_e I hope to 
communicate. \Vhat a wonderful and lovely s1ght IS the under 
side of Vanessa tt !alanta ! It has at least a dozen shades ?f 
colour, most exquisitely mingled. Some clay these colours will 
be analysed and their constitution _made known. The results 
herein recorded may then be of servtce. 
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