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is from Attu, at the western side of the chain, to Atka, and that, 

so far as he has been able to discover, it does not extend further 

east. 

--———— 

Observations on Bees and Wasps. By Sir Joun Lusszocg, 

Bart., F.R.S., M.P., F.L.S., Vice-Chancellor of the University 

of London. 

[Read March 19, 1874.] 

Tux Social Hymenoptera, according to Messrs. Kirby and Spence*, 
“have the means of communicating to each other information of 

various occurrences, and use a kind of language which is mutu- 
ally understood.......... and is not confined merely to giving 
intelligence of the approach or absence of danger; it is also co- 

extensive with all their other occasions for communicating their 
ideas to each other.” 

Huber assures us as regards Ants + that he has “ frequently seen 

the antenne used on the field of battle to intimate approaching 

danger, and to ascertain their own party when mingled with the 
enemy ; they are also employed in the interior of the ant-hill to 
warn their companions of the presence of the sun, so favourable 
to the development of the larve, in their excursions and emigra- 
ting to indicate their route, in their recruitings to determine the 
time of departure,’ &c. Elsewhere also he says} “that should 
an Ant fall in with any of her associates from the nest they put 

ber in the right way by the contact of their antenne.”’ 

These statements are most interesting ; and it is much to be 

regretted that he has not given us in detail the evidence on which 

they rest. In another passage, indeed, he himself says § “if they 

have a language, I cannot give too many proofs of it.” Unfortu- 
nately, however, the chapter which he devotes to this important 

subject is very short, and occupied with general statements 

rather than with the accounts of the particular experiments and 
observations on which those statements rest. Nor is there any 
serious attempt to ascertain the nature, character, and capabili- 

ties of this antennal language. Even if by motions of these 
organs Bees can caress, can express love, fear, anger, &c., it does 

not follow that they can narrate facts or describe localities. 

* Introduction to Entomology, ii. p. 50. + L. ¢. p. 206. 

t De cap: loge § L.c. p. 205. 
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Nor are the facts recorded by Kirby and Spence more explicit. 
It is therefore disappointing to read in the chapter especially 

devoted to this subject *, that, as regards the power possessed by 
Ants and Bees to communicate and receive information, “it is 

only necessary to refer you to the endless facts in proof, furnished 
by almost every page of my letters on the history of Ants and of 

the Hive Bee. I shall therefore but detain you for a moment 

with an additional anecdote or two, especially with one respecting 

the former tribe, which is valuable from the celebrity of the 
narrator.” 

The first of these anecdotes refers to a Beetle (Ateuchus pilu- 
larius), which having made for the reception of its eggs a pellet 

of dung too heavy for it to move “ repaired to an adjoining heap 

and soon returned with three of his companions. All four 

now applied their united strength to the pellet and at length 
succeeded in pushing it out, which being done, the three assist- 

ant Beetles left the spot and returned to their own quarters.” 

This observation rests on the authority of an anonymous German 

artist ; and though we are assured that he was a “man of strict 

veracity,’ I am not aware that any similar fact has been recorded 
by any other observer. 

The second case is related by Kalm, on the authority of 

Dr. Franklin ; but it does not seem to me to justify the conclu- 

sions drawn from it by Messrs. Kirby and Spence. Dr. 
Franklin having found a number of Ants in a jar of treacle, 
shook them out and suspended the jar “by a string from the 

ceiling. By chance one Ant remained, which, after eating its 

fill, with some difficulty found its way up the string, and, thence 

reaching the ceiling, escaped by the wall to its nest. In less than 
half an hour a great company of Ants sallied out of their hole, 

climbed the ceiling, crept along the string into the pot and began 

to eat again ; this they continued until the treacle was all con- 
sumed, one swarm running up the string while another passed 

down. It seems indisputable that the one Ant had in this instance 

conveyed news of the booty to his comrades, who would not 

otherwise have at once directed their steps in a body to the only 
accessible route” t. 

As regards Wasps, Huber states that they are also acquainted 

with the mode of imparting information to their companions. 

When a single Wasp discovers a strong-hold of sugar, honey, 
* DT. ec. p. 422. + L. c. p. 422. 
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or other article of food, it returns to its nest and brings off in a 

short time a hundred other Wasps; but we are yet ignorant if 

it be by visible or palpable signs they are mutually informed of 

this discovery ”’ *. 
A short but very interesting paper by Dujardin on this subject 

is contained in the ‘Annales des Sciences’ for 1852. He satis- 

fied himself that some Bees which came to honey put out by him 

for the purpose “avaient di recevoir dans Ja ruche un ayertisse- 
ment porté par quelques-unes de celles qui étaient venues isolé- 

ment, soit & dessein, soit par hasard’’ +. That no doubt might re- 

main, he tried the following experiment, which, he says, “ me parait 

tout-a-fait concluante ”’. 
“Dans lépaisseur d’un mur latéral, 4 18 métres de distance 

des ruches A et B, se trouve une niche pratiqué, suivant Pusage 

du pays, pour constater la mitoyenneté, et recouverte par un 

treillage et par une treille, et cachée par diverses plantes grim- 

pantes. J’y introduisis, le 16 novembre, une soucoupe avec du 

sucre légérement humecté; puis jallai présenter une petite baguette 

enduite de sirop 4 une abeille sortant de la ruche A. Cette 

abeille s’étant cramponnée a la baguette pour sucer le sirop, je 
la transportai dans la niche sur le sucre, ou elle resta cing ou 

six minutes jusqu’a ce qu’elle se fut bien gorgée; elle commenga 

alors 4 voler dans la mche, puis deca et dela devant le treillage, la 

téte toujours tournée vers la niche, et enfin elle prit son vol vers 

la ruche, ot elle rentra. 

“Un quart d’heure se passa sans qu’il revint une seule abeille 
ala niche ; mais, 4 partir de cet instant, elles vinrent successive- 

ment au nombre de trente, explorant la localité, cherchant l’entrée 
de la niche qui avait du leur étre indiquée, et ot Vodorat ne pou- 

vait nullement les guider, et, 4 leur tour, vérifiant, avant de re- 

tourner a la ruche, les signes qui leur feraient retrouver cette 

précieuse localité ou qui leur permettraient de Vindiquer a d’autres. 

Tous les jours suivants les abeilles de la ruche A vinrent plus 
nombreuses 4 la niche ot j’avais soin de renouveler le sucre hu- 

mecté, et pas une seule de la ruche B n’eut le moindre soupcon 

de l’existence de ce trésor et ne vint voier de ce cété. II était 
facile, en effet, de constater que les premiéres se dirigeaient ex- 

clusivement de la ruche 4 la niche, et réciproquement.”’ 

* Huber's Natural History of Ants, p. 374. 

+t Ann. des Sci. Nat, 1852, p. 288. 
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Considering the immense number of bees in a hive and the 
number of very young ones, it seems almost incredible that the 
bees of a hive should all be known to one another. Yet we are 
assured by some writers that it is so. Gelien, for instance, says, 

“Qwune abeille tombe par accident, ou soit poussé par le vent 
dans une ruche qui n’est pas la sienne, elle est saisie et mise a 
mort 4 Vinstant, comme suspecte de mauvais desseins”’*. 

Burmeister also, in his excellent ‘ Manual of Entomology,’ says 
that “ The power of communicating to their comrades what they 

purpose is peculiar to insects. Much has been talked of the so- 
called signs of recognition in bees, which is said to consist in re- 

cognizing their comrades of the same hive by means of peculiar 

signs. This sign serves to prevent any strange bee from intru- 

ding into the same hive without being immediately detected and 

killed. It, however, sometimes happens that several hives have 
the same signs, when their several members rob each other with 

impunity. In these cases the bees whose hive suffers most alter 

their signs, and then can immediately detect their enemy.’’ }. 

Huber mentions that some ants which he had kept in captivity 
haying accidentally escaped, “met and recognized their former 

companions, fell to mutual caresses with their antenne, took them 
up by their mandibles, and led them to their own nests; they 

came presently in a crowd to seek the fugitives under and about 
the artificial ant-hill, and even ventured to reach the bell-glass, 

where they effected a complete desertion by carrying away suc- 

cessively all the ants they found there. In a few days the ruche 
was depopulated. These ants had remained four months without 
any communication” t. This statement has been very naturally 

copied by succeeding writers, and adopted without hesitation. 
See, for instance, Kirby and Spence’s ‘Introduction to Ento- 

mology,’ vol. ii. p. 66, and Newport, ‘Trans. of the Entomo- 
logical Society of London,’ vol. ii. p. 239. 

Latreille also mentions that he once cut off the antenne of anant, 

and that one of its companions, “evidently pitying its sufferings, 

anointed the wounded part with a drop of transparent fluid from 
its mouth ;”’ but the constant repetition of this statement in works 

on entomology indicates that other similar cases have not been 
met with. Messrs. Kirby and Spence, indeed, say that “‘ whoever 

* ‘Le Conservateur des Abeilles,’ p. 140. 

+ Burmeister’s ‘ Entomology,’ p. 502. 

t Huber, p. 172. 
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attends to what is going forward in the neighbourhood of one of 

their nests, will be pleased to observe the readiness with which 

they seem disposed to assist each other in difficulties. Whena 
burthen is too heavy for one, another will soon come to ease it of 
part of the weight; and if one is threatened with an attack, all 

hasten to the spot to join in repelling it’? *. 
These statements imply, on the part of bees, wasps, and ants, 

a great amount of intelligence. As I have already observed, how- 
ever, the observations recorded do not seem to me in all cases to 

bear out the inferences that have been drawn from them. More- 

over, when the conclusions are so important, we cannot be too 
sure of the facts; and however eminent, therefore, the authority 

may be, it is most desirable that the observations should be 

repeated. 
Another question connected with these insects on which I was 

anxious to make some experiments was the use of the antenne. 
That they are the means of communication there can be no doubt; 

but it is also the general opinion that they are, in addition, organs 

of sense. Whether, however, their functions are olfactory, or 

whether they serve as ears, is still a poiut on which entomolo- 

gists are divided. 
Our great entomologist Newport, in a paper specially devoted 

to the subject, says :— 

“These facts, connected with the previous experiments, have 

convinced me that the antenne in all insects are the auditory 

organs, whatever may be their peculiar structure—and that, how- 

ever this is varied, it is appropriated to the perception and trans- 

mission of sound.” 

Dr. Ormerod also, who was so careful an observer of our 

British wasps, was of opinion that “the proper function of the 
antenne seems to be that of an instrument of communication in 

the social tribes, and of an organ of hearing in insects gene- 

rally *{. 

“The majority of modern physiologists and entomologists agree 

in explaining the antenne as organs of hearing, as we have already 

remarked. Kirby and Spence’s representation (whose names 

were inadvertently omitted to be mentioned there as the authori- 

ties for our opinions) conveys so much conviction that we may 

* Vol. ii. p. 55. 

+ Newport, “On the Antenne of Insects.’ Trans. Ent. Soc. vol. ii. p. 245. 
t Natural History of Wasps, p. 73. 
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almost consider it settled, although we must at the same time 
admit that all the difficulties are not solved’’*. 

Dr. Braxton Hicks, also, and M. Lespés, who have specially 
studied the anatomical structure of antenne, are of opinion that 
they are organs of hearing f. 

The weight of authority, then, in favour of this view (comprising, 
as it does, Sulzer, Scarpa, Schneider, Borkhausen, Bonsdorf, Carus, 

Straus-Dirckheim, Oken, Burmeister, Kirby and Spence, Lespés, 

and Hicks) is very great. Nevertheless other eminent entomo- 

logists, as, for instance, Lyonet, Kiister, Robineau-Desvoidy, Vogt, 

and Erichson, regard these organs as the seat of the sense of 
smell. 

These are but afew of the many interesting questions which yet 
remain unsolved with reference to the social Hymenoptera. I 
present, therefore, the following observations to the Society with 

much diffidence; for I am well aware that they are but frag- 
mentary. It will, however, be some months before I shall be able 

to prosecute them any further; and I trust that in some points 

they may be found not devoid of interest. I hope also that 

in consequence of bringing them before the Society I may re- 
ceive some suggestions with reference to future inquiries. 

Bees. 

It will be observed that the current statements with reference 
to the language of social insects depend much on the fact that 

when one of them, either by accident or in the course of its 

rambles, has discovered a stock of food, in a very short time many 
others arrive to profit by the discovery. This, however, does not 

necessarily imply any power of describing localities. If the 
Bees or Ants merely follow their more fortunate comrade, the 
matter is simple enough; if, on the contrary, others are sent, 

the case becomes very different. 

In order to test this, I proposed to keep honey in a given place 
for some time, in order to satisfy myself that it would not readily 
be found by the Bees, and then, after bringing a Bee to the honey, 
to watch whether it brought others, or sent them—the latter of 

course implying a much higher order of intelligence and power of 
communication. 

I therefore placed some honey in a glass, close to an open 

* Burmeister’s ‘ Entomology,’ p. 415. 

+ Transactions of the Linnean Society, vol. xxii. p. 395. 

LINN. JOURN.—ZOOLOGY, VOL. XII. 9 
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window in my sitting-room and watched it for sixty hours of 

sunshine, during which no bees came to its 

I then, at 10 o’clock in the month of June, went to my hives, 

and took a bee which was just starting out, brought it in my hand 

up to my room (a distance of somewhat less than 200 yards), 

and gave it some honey, which it sucked with evident enjoyment. 

After a few minutes it flew quietly away, but did not return; nor 

did any other bee make its appearance. 

The following morning I repeated the same experiment. At 

7°15 I brought up a bee, which sipped the honey with readiness, 

and after doing so for about five minutes flew away with no 

appearance of alarm or annoyance. It did not, however, return ; 

nor did any other bee come to my honey. 

On several other occasions I repeated the same experiments 
with a like result. Altogether I tried it more than twenty 

times; and I am satisfied that these bees cannot all have lost 

themselves or met with accidents. Indeed I never found bees to 

return if brought any considerable distance at once. By taking 
them, however, some twenty yards each time they came to the 
honey, I at length tramed them to come to my room. On the 
whole, however, I found it more convenient to procure one of 
Marriott’s observatory hives, both on account of its construction 

and also because I could have it in my room, and thus keep 
the bees more immediately under own eye. My room is square, 

with two windows on the south-west side, where the hive was 

placed, and one on the south-east. Besides the ordinary entrance 
from outside, the hive had a small postern door opening into the 

room ; this door was provided with an alighting-board and closed 
by a plug; as a general rule the bees did not notice it much 
unless the passage was very full of them. 

I then placed some honey on a table close to the hive, and from 
time te time fed certain bees on it. Those which had been fed 
soon got accustomed to come for the honey ; but partly on account 

of my frequent absence from home, and partly from their difficulty 
in finding their way about, and their tendency to lose themselves, 
I never could keep any marked bee under observation for more 
than a few days. 

Out of a number of similar observations I give the following 

in detail, as throwing some light on the power of communicating. 

facts possessed by the bees; they will also illustrate the daily 

occupations of a working bee. 
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August 24. I opened the postern door at 6.45 and watched 
some marked bees till the middle of the day. 

6.50. 

Geol 

7.26. 

8.40. 

10.35. 

10.45. 

12.35. 

Uo @, 

7.12, 

7.24: 

7.42. 

7.52. 

8. 5. 

8.15. 

8.26. 

8.40. 

8.55. 

Bee no. 1. 

One came to the honey. She then flew to the window, but 
after buzzing about for some time returned to the hive. 

Back to honey. 7.23. Back to hive. 
- 7.30. Flew to window and then 

fell on the floor. IJ was afraid she would be trodden on, 

so at 7.45 I showed her the way to the hive. 
Back to honey. 8.45. Back to hive. I now 

closed the postern door till 10.15. 
Back to honey. 10.39. To hive. 

3 and then to hive. 

s 12.37. To hive again. 

Bee no. 2. 

She came to the honey. 7. 5. She went back to the hive. 
Back to the honey. UlgPes " 

. 7.30. is 

a 7.46. i 

”? Se ” 

; 8. 9. 
a 8.20. : 
. 8.30. 5 
: 8.44. 
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93 9 

I then closed the door till 10.15 ; at 9.5, however, she came 

round to the honey through an open window, but could not 
find her way back, so I had to put her into the hive. 

10.15. 

10.20. 

10.30. 

10.50. 

Wie dhe 

II 

11.33. 

11.45. 

12. 0. 

12.10. 

12.24. 

Back to the honey. 10.17. She went back to the hive. 
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12.37. Back to the honey. 12.43. She went back to the hive. 
12.52, ; 12.56. i 

Bee no. 3. 

Also on August 24. 
10.16. Came to honey. 10.19. Returned to hive. 

10.30. i 10.34. ‘ 
10.55. j 10.57. e 
TL, 24, 3 11. 5, ” 
ith a s 11.15. 2 
11.24. 2 11.27. , 
11.35. ‘ 11.37. 5 
11.45. i 11.47, : 
11.57. oj P ” 
12.13. i 12.16. 2 
12.26. i Be ESO) : 
12.36. H 12.42. f 
12.56. ; 12.59. is 

The next day I timed this bee as follows :— 
7.23. Came to honey. 7.25. Returned to hive. 

7.35. ‘s 7.37. y 
7.44. 5 7.45. # 
8.10. si 8.12. , 
8.53. . 8.55. a 

(The door was then closed till 9.30.) . 

9.35. 5 9.40. To window, and at 9.49 

to hive. 

10. a 10. 5. Returned to hive. 

10.13. " 10.15. ie 
10.22. ‘ 10.26. 2 
10.35. : 10.40. c 
10.45. a 10.48. - 
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TO fe 3 11.12, 5 

11.18. s 11e20: s 
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11.47. X 11.51. s 
12, 2. . 12. 6. : 
12.25. : 12.29. zi 
12.51. us 12.54. 
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August 26. Opened the postern at 6.30. 
6.46. The same bee as before 

came to the honey. 6.47. Back to hive. 

6.58. She returned to the honey. 7. 0. 4 
i Oe 7.25. é 
7.32. u 7.35. 5 
TAB. +, 7.48. ” 
Ue are 7.59. 
a 5 Side 9 

SELONE 5 8.22. E 
S85 8.43. » 

During these observations scarcely any unmarked bees came 
to the honey. 

In these cases, the postern being small, and on one side, was not 

very easily found. If the honey had been in an open place, no 
doubt the sight of their companions feasting would have attracted 
other bees; but in this case the honey was rather out of sight, 

being behind the hive-entrance, and was moreover only accessible 

by the narrow and winding exit through the little postern door. 
But however exposed the honey might be, 1 found similar 

results, unless the bees were visible to their fellows. Thus on the 

2nd, 3rd, 4th, and 5th October two or three marked bees were 

paying regular visits to some honey in my sitting-room ; but 

during the whole time very few unmarked bees came to the 

honey. 

I will now give a few more cases which tend to show that bees 

which have found a supply of sweets do not tell their fellows of the 

discovery. 

9.19. I brought a bee to some honey. 9.24. She returned to the hive. 

9.55. She came back to the honey. 10. 0. 3 

10. 8. £p D 10.10. 35 53 

10.16. bp 3 10.19. +3 3 

10.28. % 10.30. 5 3 
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1. 0. 5 11. 4. p 3 

11.11. 51 5s 11.15. rp 3 

11.22. 5 5 11.27. ° 60 
11.34. . “5 11.37. i _. 

11.46. 59 33 11.50. 5 vt 

11.55. 9% 5 12. 0. 5 Ms 
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12.40. She came back to the honey. 12.46. She returned to the hive. 

12.54. oF 12.57. rp £6 

2: 5 9 1. 4. 9 ” 
Flew about. 

Tals 6 » 1.18. » » 
1.23. ” ” 1.27. 9 » 
1.34. 9” ” 1.41. ” ” 

1.54. ” ” 2. 0. ” 9 

After which she did not return. During this time no other bee 
came to the honey. 

Again on another occasion I watched several bees, which on 
my list of marked bees stood as Nos. 3, 4, 7,8, 19 and 11. 

9.45. Bee No. 10 came. 9.50. Went back to hive. 
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,, Another strange bee came. 

12.1. BeeNo.4 ,, 12. 6. e 

12. 2. y Ue icp 12. 8. i 

12. 3. 6 BS fi5 eis 3 

12. 4. ah els 83 WAS Ce As 

12.14, .s nes 12.18. 

12.17. is 4 iss 12.21. 4 

12.24, iD (eae 12.31. ee 

12.30. Be NOV 12.38. Ms 

12.36. % ovat, 12.46. A. 

12.37. Fr 4, 4 12.44. 

12.37. Fy ne 0 ee 12.40. % 

12.45. Fy LON Be 12.49. es 

12.50, is (ene 12.54. D 

12.50, pA 4 ,, 12.54. Bt 

12.53. gy IMO va 12.56. 3 



SIR JOHN LUBBOCK ON BEES AND WASPS. 121 

12.57. Bee No. 7 came. 

1257 

1. 0. 

Ne 2 

1. 9. 

1.10. 

1.10. 

1.16. 

1.17. 

1.20. 

1.20. 

1.21. 

1.23. 

1.29. 

1.29. 

After this I ceased recording in detail; but the above shows that 

while the marked bees came regularly, only in two cases did any 
unmarked bees come to the honey. 

In the above cases the honey was poured into saucers, but not 

weighed. In the following I used a wide-mouthed jar containing 

rather more than 1 1b. of honey. 
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4. 

4. 

4, 

4, 

5 

10. 

Bee No. | came. 4, 3. Went away. 

During the whole of this time only one strange bee came, as 

recorded above. 

In the following case I put out, besides 1, lb. of honey, also 

4 oz. of honey spread over two plates. 

12.15. One of my marked bees came. 

12.26. She returned. 

12.36. 

12.51. 

1. 4. 

1.15. 

1.25. 

1.38. 

1.49. 

2. 

2.14. 
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4.15. 

4.27, 

4.43. 

4.50. 
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During this time no other bee came to the honey. 

12.21. She went. 

12.31. 

12.44. 

12.57. 

1.12. 

1.19. 

1.32. 

1.44. 

1.55. 

2. 7. 

2.19. 

2.33. 

2.44. 

2.58. 

3.13. 

3.32. 

3.45, 

4. 

4,9. 

4.20. 

4.32. 

4.45. 

4.59. 

5.13. 

5.31. 

5.48. 

6. 1. a 

She was dis- 

[turbed. 

Not satisfied with this, I procured a fine honeycomb weighing 
123 lbs, and brought to it one of my marked bees 
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at 2.40, 2.47. She went back to the hive. 

3. 4, She returned. 3.13, 5 %p 

3.27. - 3.37. 95 ” 

3.46. 4 3.56. He i 

4. 6. i 4.18. 5 ” 

4.26. 4.44, - a 

4.54. 5.10. % ” 

5.18. 5.26. A Bs 

5.36. - 5.46. B 5 

5.54. ” 6. 7. ” ” 

6.16. A 6.27. ‘ 9% 

6.34. i 6.46, 8 ‘3 

6.51. 5 7. 4. p ” 

7.14. Me 

During the whole of which time only one strange bee came. In 
this case it will be observed that she remained longer at the 

honey than in the previous instances. The intervals during 
which she was away were as follows :— 

Ist visit 9 minutes, 

Sad alow 
Std S ai 

Ath re Ona, 
Sheer sane 
6th, (ole ae 
7th or) 8 ee 

8th ” 9 ” 

9th +) 7 ” 

LOE YB) OG, 
Lh Oe a 

It seems obvious, then, that the bees which had found the honey 
did not communicate their discovery to the others. 

Though the bees came readily out through the little postern door 

of my observatory hive, they had much difficulty in finding their 

way back until they had done so several times. For instance, the 
following may be taken as a typical case :— 

August 8th. 

At 6.50 a bee came out through the little postern door. After she 
had fed, she evidently did not know her way home; so I 
put her back. 

At 7.10 she came out again. I again fed her and put her back. 
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At 10.15 she came out a third time; and again Thad to put her back. 
At 10.55 she came out again, and still did not remember the door. 

Though I was satisfied that she really wished to return, 

and was not voluntarily remaining outside, still, to make 
the matter clear, I turned her out of a side window into 

the garden, when she at once returned to the hive. 

At 11.15 she came out again ; and again | had to show her the way 

back. 
At 11.20 she came out again; and again I had to show her the way 

back (this makes five times) ; when, however, 

at 11.80 she came out again after feeding, she returned straight 

to the hive. 
At 11.40 she came out, fed, and returned straight to the hive. 

At 11.50 she came out, fed, and returned straight to the hive; she 

then stayed in for some time. 
At 12.30 she came out again, but seemed to have forgotten the 

way back; after some time, however, she found the door 

and went in. 

Again :—August 24 at 7.20 a bee came through the postern; 
I fed her; and though she was not frightened or disturbed, when 
she had finished her meal she flew to the window and had evidently 
lost her way; so at 8 o’clock I in pity put her back myself. 

August 29. A bee came out to the honey at 10.10; at 10.12 she 

flew to the window and remained buzzing about till 11.12, when, 

being satisfied that she could not find her way, I put her in. 
Nay, even those who seemed to know the postern, if taken near 

the other window, flew to it, and seemed to have lost themselves. 

This cost me a great many bees. Those which got into my 

room by accident continually died on the floor near the window. 
This is also well shown by the following experiments :—At 10.15 

I put a bee into a bell-glass 18 inches long and with a mouth 63 

inches wide, turning the closed end to the window; she buzzed 

about till 11.15, when, as there seemed no chance of her getting. 

out, I put her back into the hive. Two flies, on the contrary, which 
I put in with her, got out at once. At 11.30 I put another bee and 
a fly into the same glass; the latter flew out at once. For half 

an hour the bee tried to get out at the closed end; I then turned 
the glass with its open end to the light, when she flew out at 
once. To make sure, I repeated the experiment once more, with 

the same result. 
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Some bees, however, have seemed to me more intelligent in 
this respect than others. A bee which I had fed several times 
and which had flown about in the room, found its way out of the 
glass in a quarter of an hour, and when put in a second time 

came out at once. Another bee, when I closed the postern door, 
used to come round to the honey through an open window. 

Bees seem to me much less clever in finding things than I had 
expected. One day (April 14, 1872) when a number of them 
were very busy on some berberries, I put a saucer with some 
honey between two bunches of flowers; these were repeatedly 

visited, and were so close that there was hardly room for the 

saucer between them, yet from 9.30 to 3.30 not a single bee took 

any notice of the honey. At 3.301 put some honey on one of the 

bunches of flowers, and it was eagerly sucked by the bees; two 

kept continually returning till past five in the evening. 
One day when I came home in the afternoon I found that at 

least a hundred bees had got into my room through the postern and 

were on the window, yet not one was attracted by an open jar of 

honey which stood in a shady corner about 3 feet 6 inches from 
the window. 

One day (29th April, 1872) I placed a saucer of honey close to 
some Forget-me-nots, on which bees were numerous and busy ; 

yet from 10 a.m. till 6 only one bee went to the honey. 

I put some honey in a hollow in the garden wall opposite the 
hives at 10.30 (this wall is about five feet high and four feet from 
the hives); yet the bees did not find it during the whole day. 

On the 30th March, 1873, a fine sunshiny day, when the bees 

were very active, I placed a glass containing honey at 9 in the 
morning on the wall in front of the hives; but not a single bee 

went to the honey the whole day. On April 20 I tried the same 
experiment, with the same result. 

September 19. At 9.30 I placed some honey in a glass about 
four feet from and just in front of the hive; but during the whole 
day not a bee observed it. 

As it then occurred to me that it might be suggested that 

there was something about this honey which rendered it unat- 
tractive to the bees, on a following day I placed it again on the 

top of the wall for three hours, during which not a single bee 
came, and then moved it close to the alighting-board of the hive. 

It remained unnoticed for a quarter of an hour, when two bees 
observed it ; and others soon followed in considerable numbers. 
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Some days, indeed, the bees did not seem to care about honey. 

Thus, September 19, I placed eleven bees one by one on some 

honey not far from the hive; they all fed well and returned 

quietly to the hive, but not one came back to the honey. 
Indeed, under such circumstances, though the bees almost 

invariably fed with every appearance of enjoyment, comparatively 

few returned to the honey, even when it was not above 20 or 
30 yards from the hive. 

As regards time, the examples given above may be taken as fair 
illustrations ; and on the whole it seems that, if honey is easily 
procurable and near the hive, a bee will on an average make about 
five excursions in the hour. 

Sometimes, however, a bee will stay for hours inside the nest, 

even when the day is suitable and other bees are out ; for instance, 

on the 24th August a marked bee remained in the hive all the 
morning. 

Burmeister, in the passage already quoted (ante p. 115), says 
that bees have a sign which serves to prevent any strange bee 
from intruding into the hive without being immediately detected 
and killed, This seems to rest on a statement of Gélien, who 

believed that in each hive the bees had some common sign or 

pass-word. As evidence of this, he mentions * that one of his 

hives had been for some days robbed by the bees from another ; 
“et je désespérais de conserver cet essaim, lorsqu’un jour, sur 
le soir, je le vis fort inquiet, fort agité, comme s’il eit perdu sa 

reine. Les abeilles couraient en tout sens sur le devant et le 

tablier de la ruche, se flairant, se taitant mutuellement, comme si 

elles eussent voulu se dire quelque chose. C’était pour changer 

leur signe de reconnaissance, qu’elles changérent en effet pendant 
la nuit. Toutes les pillardes qui revinrent le lendemain, furent 
arrétées et tuées. Plusieurs échappérent aux gardes vigilantes 
qui défendaient l’entrée, avertirent sans doute les autres du 
danger qu’elles avaient couru, et que l’on ne pouvait plus piller 

impunément. Aucune de celles qui voulurent recommencer 
leur déprédation, ne pénétra dans la ruche dont elles avaient fait 
leur proye, et qui prospéra merveilleusement.”’ 

Dujardin, however, has suggested another explanation of this 

case. He thinks that the behaviour of the bees indicated not a 

change of sign or password, but an alteration in the state of the 

* Le Conservateur des Abeilles, p. 145. 
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queen in relation to the colony, which thus resumed its ordinary 

condition, and found itself in a position to repel the invaders. 
However this may be, the observation of Gélien, though curious 
and interesting, scarcely seems to bear out the conclusion he has 
drawn from it. 

So far as my own observations go, though bees habitually know 
and return to their own hive, still, if placed on the alighting- 

board of another, they enter it without molestation. Thus :— 
On May 4 I put a strange bee into a hive at 2 o’clock. 

She remained in till 2.20, when she came out, but entered again 
directly. I was away most of the afternoon, but returned at 

5.30; at six she came out of the hive, but soon returned; and 

after that I saw no more of her. 
May 12. A beautiful day, and the bees very active. I placed 

twelve marked bees on the alighting-board of a neighbouring 
hive. They all went in; but before evening ten had returned 
home. 
May 18. Again put twelve marked bees on the alighting-board 

of another nest; eleven wentin. The following day I found that 

seven had returned home; the other five I could not see. 
May 17. Took a bee and, after feeding her and marking her 

white, put her to a hive next but one to her own at 4.18. She 
went in. 

4.22. Came out and went in again. 

4.29. Came out. I fed her and sent her back. 
4.385, Came out. Took a little flight and came back. 4.45 

went in, butreturned. 4.52. Went in. 

4.53. Came out. 4.56. x 

4.57. 4.58. ue 

epee: is , took another little flight, and returned. I 

fed her again. 5.25. Went in again. 
5.28. Came out again. 5.29. 7 

5.31. at 5.33. 
5.36. 5.40. 29 

5.46. Shut her and the others in with a piece of note-paper. 
6.36. One of the bees had eaten its way through. I opened 

the door ; and several, including the white one, came out 

directly. Till 6.50 she kept on going in and out every 

minute or two. Hardly any bees were flying, only a 

few standing at the doors of most of the hives. At7.20 

she was still at the hive-door. 
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May 20. Between 6 and7 I marked a bee and transferred her to 
another hive. 

May 21. Watched from 7.30 to 8.9 in the morning without 
seeing her. At half past six went down again, directly saw 
and fed her. She was then in her new hive; but a few minutes 

after I observed her on the lighting-stage of her old hive ; so I again 

fed her, and when she left my hand she returned to the new hive. 
May 22. 8 o’clock. She was back in her old hive. 

May 23. About 12.80 she was again in the new hive. 

As far as my experience goes, bees which have stung and lost 

their sting always die; not, however, immediately. On August 

25 a bee which had come several times to my honey was startled, 

flew to one of the windows, and had evidently lost her way. 

While I was putting her back, she stung me, and lost her sting in 
doing so. I put her in through the postern, and for twenty minutes 

she remained on the landing-stage ; she then went into the hive, 

and after an hour returned to the honey. After this, however, I 
did not see her any more. 

As regards the affection of bees for one another, it is no doubt 
true that when they have got any honey on them, they are always 
licked clean by the others; but I am satisfied that this is for 
the sake of the honey rather than of the bee. On the 27th of 

September, for instance, I tried with two bees: one had been 

drowned, the other was smeared with honey. The latter was 

soon licked clean; of the former they took no notice whatever. 
T have, moreover, repeatedly placed dead bees by honey on which 

live ones were feeding, but the latter never took the slightest 

notice of the corpses. 
Dead bees are indeed usually carried out of the hive; but if 

one is placed on the alighting-stage, the others seem to take no 

notice of it, though it is soon pushed off by the movements 

of the others. I have even seen the bees sucking the juices of 

a dead pupa. 

Inght.—Though bees do not come out at night, they seem to 

be much affected by hight. One evening I lit a small covered 

lamp to go down to the cellar. A bee which was out came to it, 
and, flying round and round like a moth, followed me the whole 
of the way there. 

Colour.—I have also made a number of experiments with refer- 
ence to colours, on which, however, I will not now dwell. I will 

only say that it seems clear that bees can distinguish colours. For 
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instance, on the 2nd of October I placed some honey on slips of 

glass resting on black, white, yellow, orange, green, blue, and red 

paper. A bee which was placed on the orange returned twenty 
times to that slip of glass, only once or twice visiting the 

others, though I moved the position and also the honey. The 
next morning again two or three bees paid twenty-one visits to 
the orange and yellow, and only four to all the other slips of 

glass. I then moved the glass, after which, out of thirty-two 

visits, twenty-two were to the orange and yellow. These and 
other experiments seemed to me to show a real disposition, which 
was also well marked in the case of wasps, towards the orange 
and yellow. That they can see blue, however, is indicated by the 

following experiment :—Oct. 6. I had ranged my colours in a line, 
with the blue at one end. It was a cold morning, and only one 

bee came. She had been several times the preceding day, gene- 
rally to the honey which was on the blue paper. This day also 

she came to the blue; I moved the blue gradually along the line 

one stage every half hour, during which time she paid fifteen 
visits to the honey, in every case going to that which was on the 

blue paper. 

Sound.—Aug. 29. The result of my experiments on the hearing 

of bees has surprised me very much. It is generally considered 

that to a certain extent the emotions of bees are expressed by 
the sounds they make *, which seems to imply that they possess 

the power of hearing. I do not by any means intend to deny 
that this is the case. Nevertheless I never found them take any 
notice of any noise which I made, even when it was close to them. 

I tried one of my bees witha violin. I made all the noise I could, 

but to my surprise she took no notice. I could not even see 

a twitch of the antenne. The next day I tried the same with an- 

other bee, but could not see the slightest sign that she was con- 

cious of the noise. On Aug. 31 I repeated the same experiment 

with another bee, with the same result. On the 12th and 18th of 

September I tried several bees with a dog-whistle and a shrill 

pipe; but they took no notice whatever, nor did a set of tuning- 

forks which I tried on a subsequent day have any more effect. 

These tuning-forks extended over three octaves, beginning with a 

below the ledger-line. I also tried with my voice, shouting &e. 
close to the head of a bee; but in spite of my utmost efforts, the 

* See for instance Landois, Zeits. f. wiss. Zool. 1867, p. 184. 
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bees took no notice. Irepeated these experiments at night when 

the bees were quiet; but no noise that I could make seemed to 

disturb them in the least. 
Temper.—t found the temper of the bees very variable. Gener- 

ally they allowed me to handle them without any sign of irritation ; 
while at other times, without any reason which I could discover, 
they stung me sometimes several times ina day ; they seemed the 

more prone to do so the hotter the weather. 

Wasps. 

Sept. 18. I had in my room a nest of Humble Bees, which I 

fed with honey. The honey was also visited by wasps. One 
evening I marked one of these wasps (No. 1) which visited this 

honey; she was a large female of V. germanica; her last visit to 
the honey that day was at 6.30. 

The next morning she came for the first time 

at 7.25, and fed till 7.28, when she began flying about the room 
and even into the next; so I thought it well to put her 
out of the window, when she flew straight away to her 
nest. My room, as already mentioned, had windows'on 

two sides; and the nest was in the direction of a closed 

window, so that the wasp had to go out of her way in 
going out through the open one. 

At 7.45 she came back. I had moved the glass containing the 
honey about 2 yards ; and though it stood conspicuously, 

the wasp seemed to have much difficulty in finding it. 

Again she flew to the window in the direction of her 
nest, and I had to put her out, which I did at 8.2. 

At 8.15 she returned to the honey almost straight. 8.21, she 

flew again to the closed window, and apparently could 

not find her way; so at 8.35 I put her out again. 
It seems obvious from this that wasps have a sense of 

direction, and do not find their way merely by sight. 

At 8.50 back to honey, and 8.54 again to wrong window; but 
finding it closed, she took two or three turns round 
the room, and then flew out through the open window. 

At 9.24 back to the honey; and 9.27 away, first, however, 

paying a visit to the wrong window, but without 
ali¢hting. 
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At 9.36. Back to the honey, and 9.39 away, but, as before, going first to wrong 

window. She was away therefore 9 minutes. 
9.50. st H 9.53 away, this time straight. ,, ll ,, 

10. ‘ i 0,7. + heli eae 
10.19. Be 10.22, WD eg 

10.35, Fe Fe 10.39 ,, ple beon ss 

10.47. % Ne 10.50 _,, Baoan 

11. 4. i * IO e ee ee 
11.21. a A Os aanlaane 
11.34. i W373 ean) We 
11.49. 5 is Ee pee ls) i oka 

12. 3}, ” 9 12. 5 9 7 ll 5 

12.13. “i * 12.153 ,, ja OMe, 

12.25. " . 12.28 ,, Ome 
12.39. i A 12.43 _,, sama Le! 

12.54. . be LE faaee 55 ules 
1.15. 3 * WON) og Pen tole Veare 

WAG ne 5 1.50 ,, Sue) te 

Here for the first time another specimen came to the honey. 

At 1.37. Back to the honey, and 1.39 away (was rather disturbed, 

1.46. a * 149 ,, asI tried to Interval 7 ,, 

1.54. A es 1.58 ,, mark her). Pea O)e ery: 

25D “ a DAT (GN pee ffegtiet 8 

2.15. BS 3 2.19 ,, 50 Ore Gs 

2.27 .* es 3 DISD) os Peet gh 

2.39. * i 2.42 ,, tie udbiaies? 

2.50. i as 2.54 ,, Sits Sees 

ay, 2 6 . 35 6)'5 a iaite de ne, 

3.14. ie i Sulifeane eS eo 
3.26. . i 3.29 ,, z RAN SO pew hag 

3.38. mi s 3.42 ,, fare ea 

3.50. 3 53 Byite y Poplin ecient 

A Tf 4 - 412 ,, Su ORM, 

4.20. 5 re 4,23. ,, jo SBA 

4,32. a - 4.36 ,, rat) Oia ae 

4.46. _ + 4.49 _,, LOR 

5. ah A Doe he wh : 

5.13. ms se alias LOM 

5.26. ” 3 HB) 5, te 
5.40. a s 5.44 ,, satel ORE. 
5,04. e is 5iDo ea) ae 

Ganie 3 +5 6.11 ,, Sie Sener 

6.20. 3 6i25eie asi, 1 Oimemicts 

She did not come any more that day; but, as will be seen, 

* She very often, however, throughout the day, in going away, flew to the 

other window first, and then, without alighting, returned to and went through 

the open one. 
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she had made forty-five visits to the honey in eleven hours. 
During the whole of this time no strange wasp, except the one 
above mentioned, came to this honey. 

The following day, September 20th, this wasp made her ap- 
pearance in my room at 6.55, when she flew straight to the honey. 

At 6.55 came to the honey. 6.59 went away. 

Uo 8 FF 7.10 FY Absent 9 minutes. — 

7.18 ie 7.22 A 5 8 ” 

7.30 - 7.82 x % 8 ” 

7 Al % 7.45 a 9 9 ” 

7.53 7 7.06 PA 5 8 ” 

8. 4 3 Or iaiee. es si sO eet 
8.15 Mt 8.18 ra 5% 8 os 

8.27 8.30 a PY) 9 ” 

8.38 s 8.41 fs 3 8 » 

8.50 Fe 8.53 * *5) 9 ” 

9. 1 a 9. 4 Ny » 8 ” 

9.12 7” 9.15 3 3 8 ” 

9.22 BS 9.25 4 rp 7 ” 

9.34 5 9.36 me 5 9 ” 

9.46 F 9.51 “ eet) 7p 

10. 1 - 10. 3 3 yp wo ” 

10.18 5 10.18 5 mo) ” 

10.28 i 10.30 a » LO ” 

10.88 > 10.42 _,, Phy Pee of 
10.53 a 10.56 5 a Ul ” 

ING 7 5 11.11 * se a4 

11.21 5 ge STO se 3 LOR 
11.32 Ms 11.36 te 50 7 ” 

The wasp which came once yesterday returned and rather disturbed the first. 

At 11.49 came to the honey. 11.50 went away. Sells 5 

URS, 12 * 5 7 9 

12. 8 . 12.11 we 9 8 ” 

Here I was away for about two hours. 

2.42 came tothe honey. 2.46 went away. 

2.58 3. 2 a Interval 12 minutes. 

3.15 0 3.17 A wy 13 3 

3.25 3 3.28 - *) 8 35 

Here I was called away. 

4.25 came to the honey. 4.28 * 

4.41 “ 4.45 3 ‘ 13 ) 

5.15 " 5.19 » mow) op 
5.30 3 5.35 4 % ll > 

5.45 S 5.50 a 5 10 s) 

6. 2 : 6. 6 i a 12 3 

6.15 ” 6.17 » ” 9 ” 
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This was the last visit that day. She made therefore thirty- 
eight visits during the time she was watched, which was not quite 
eight hours. She was at work from 6.55 to 6.15 ; and assuming 

that she was occupied in the same manner during the three hours 

when she was not watched, as during the rest of the time, she 
would have made over fifty visits to the honey during the day. 

Wishing, however to have a complete record of a day’s work, 

I watched her the following day without intermission. 

September 21. I began watching at ten minutes past six. 

6.16. She came to the honey. 6.19. She went away. 
6.29. 5 6.32. rf An interval of 10 minutes. 

6.41. me 6.44. ” 9 ” 

6.55. 3 7. 5 ” WL a ep 
GAL. 4 7.15. $5 2p ll ” 

7.23. 3 7.26. S 9 8 ” 

7.37. *p 7.42. . ” il ” 

7.56. Sh Sh 05 HEE on 
Was disturbed and seemed rather troubled. 

§.11. She came to the honey. 8.14. She wentaway. An interval of 8 minutes. 

8.20. = 8.24. ie *s Oi hes 
8.31. 2 8.34. ss * Tos 
8.40. ie 8.42. a w 6 5p 
8.50. Es 8.52. 3 5 Sete 
8.58. a 9. “ 3 Gets, 
9, 8. 0s One = Me Sie 
9.18. a 9.22. t 5 ce 
9.30. Fs 9.32. 3 5 Spiers 
9.39. - 9.40. . _ Toes 
9.50. . 9.54. i fs LO Raeess 

10. 1. aS 10. 5. a bp 7 
10.14. rR 10.17. 3 5 Qohias 
10.25. h3 10.28. * 5 Bios 
10.37. 5 10.40. % . 9 ” 

10.47. mw 10.51. i 6 Gin aalsss 
iil = Tabs Gy o a Was 
a7. u 11.20. # ' Le 
11.34. * RIBYE a 35 Deas 
11.50. oh 11.53. i NSS 
12. 5. sa 12. 8. $5 - D2 ass 
12.20. ss 12.24. < = Wop 
12.36. a 12.40. s 3 Un 
18s i Heli D 7 oes 
1,26. ey 1.28. ” ” 15 3” 

1.40. aA 1.42, x FF WA ss 
1.57. ! 2. YD, Ms ¥ Tater: 
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2.10. She came to the honey. 2.13. She went away. An interval of 8 minutes. 

2.25. p 2.30, sp a Wn 

2.45. 3 2.56. aa i ees, 

She buzzed about at the other window for a few minutes, which made the 

interval longer than usual. 
3.18. She came to the honey. 3.18. She went away. An interval of 17 minutes- 

3.29. fi Bsiy A a 1d) Das 
341. i 3.45. es :S LORE 
3.49. % 3.52. - - Ah i 
4, 2, i 4, 6. : \ TE Figs 
4.19. a 4.22, ‘ . 13 oan 
4.29, i 4.33. ii " 7 ae 
4.40. : 4.44, y * Lees 
4.51. : 4.53. . 5 7 ae 
5. 4. 4 5. 6. . i. 11 yas 
5.16. 7 5.20. " NO! glee 
5.82. ss 5.35. us e Ds, 
5.45. - 5.50. t A IOs, 

Tt will be seen that the intervals of her absence were remark- 
ably regular. On one occasion, indeed, she was only away four 
minutes ; but this time I think she had been disturbed and had 

not provided herself with a regular supply of food. 
The number of visits was fifty-one in eleven hours and a half. 

I tried whether she would be in any way affected by a dead wasp, 
so I put one on the honey; but she took no notice whatever. 

I observed with other wasps, that when the open window was 
not the shortest way to their nests, they had a great tendency to 

fly to that which was in the right direction, and to remain buzzing 
about there. 

During the whole of this day, only four or five strange wasps 
came to the honey. 

As regards‘the regularity of their visits, and the time occupied, 
other wasps which I observed agreed very closely with this one. 
For comparison, it may be worth while to give one or two other 

eases. I will commence with that of a worker, I believe V. vul- 

garis, observed on the 19th September. - 

10 a.m. I put her to the honey, she fed and then flew about the 
room and at last got into my bee-hive. 

10.54. She came in again at the window. I again put her to the 
honey. She again flew all about the room. 

11.41. She returned and this time came to the honey ; but when 
she had fed again flew round and round the room, and 
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did not seem able to find her way out. I therefore put 
her out. 

12:11. She returned, and the same thing happened again. 
12.28. She came back to the honey. 12.31. Flew straight away. 

12.45, i 
12.53. 3 12.57. 55 

1.10. 55 

1.26. i 1.29, i 

Interval 

1.38. rr 1.41. 33 9 minutes. 

1.50. * 1,53. Fr 9 s 

2. 3. i 2. 6. ‘5 10 : 

2.12. Ee 2.16. ss 6 % 

Was disturbed. 

2.20. B 2.25. A ES ae 

2.40. 5 2.43. A 15 5 

2.51, es 2.54. rs 8 3 

Sule - 3. 4. Hs 7 Ps 

3.13. 95 3.16. 7 9 i 

3.25. 5 3.28. 9 3 

3.35. 3 3.38. 53 7 % 

3.46. a 3.50. 5 8 3 

3.58. oS 4. 1, s 8 is 

410. 3 4.14, 5 9 3 

4.23. s 4.25, % 9 3 

4,34, 3 4.38. e 9 Py 

4.46. & 4.50. 5 8 H 

4.58. - 5. 4. 8 PA 

5,14. », Was disturbed and flew about = 8 5 

She did not return any more that evening, but made her 
appearance again at half-past six the next morning. 

From twelve o’clock, when she had learnt her way, till five, she 

made twenty-five visits in five hours, or about five an hour, as in 
the previous cases. 

It struck me as curious that on 1 ihe following day this wasp 
seemed by no means so sure of her way, but over and over again 
went to the closed window. 

I will give one other illustration :— 
September 21. At 11.50 I fed a wasp. 

11.56. She returned to honey. 11.57. Flew away. 
12. 6. 3 3 12. 8. 3 
1.25. . 5 1.27. :, 
1.37. sf i 1.39. » 
1.57. “és ) 2. 0. 3 
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2.15. She returned to honey. 2.17. Flew away. 
2.22. 09 7 2.25. p 
2.32. . is 2.36. 55 
2.50. * 5 2.55. 5 
3. 2. “3 3. 4. oF 
3.14. 5 H5 3.18. a 
3.28, ~ : 3.30. 5 
3.40. - 3.44, 5 
3.01. 7 Se 3.55. “ 
4. 4. o 4. 8. is 
4.16. : 4.20. d 

? . Ny 4.31. Fs 
4.37. . f 4.41, 

4.46. 3 - 4.48. ” 
4.57. . ' 5. “ 
5. 9. 7 st 5.12. . 
5.22. % i” 5.26. 2 
5.31. * : 5.36. i 

After the above facts we may, I think, well say “ How doth the 
little busy wasp.” Even Mr. Ormerod seems hardly to have 
done justice to his favourites. He is very severe on those 
wasps which “take up their quarters on the wrong sides of our 
window.” “TI have nothing” he continues * “to say on behalf 

of these wasps; they are a nuisance and a terror to all who have 
little children. They are mere stragglers, who have lost all feel- 
ing of good fellowship, have deserted their nest, and are leading 
a freebooter’s life.” Many of them, on the contrary, I am satis- 

fied, are perfectly respeetable wasps which have unfortunately lost 
their way. 

My experiments, then, in opposition to the statements of Huber 
and Dujardin, seem to show that wasps and bees do not convey to 
one another information as to food which they may have discovered. 
No doubt, when one wasp has discovered and is visiting a supply 
of syrup, others are apt to come too ; but I believe that they merely 
follow one another. If they communicated the fact, considerable 
numbers would at once make their appearance ; but I have neyer 
found this to be the case. The frequent and regular visits which 
my wasps paid to the honey put out for them proves that it was very 
much to their taste; yet few others made their appearance. For 
instance, on the 19th September, as recorded above, only one wasp 

came of herself to the honey ; this wasp returned on the 20th, but 
not one other. The 21st was a hot day, and there were many wasps 

* Natural History of Wasps, p. 245. 
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about the house; my honey was regularly visited by the two 
marked wasps; but during the whole day only five others came to 
it. 

September 22. Again only only one strange wasp came up to 
one o’clock. 

September 27. Only one strange wasp came. 

October 2 and 3. These days were cold; a few marked bees 

and wasps came to my honey, but no strangers. 

October 4. Two strangers. 
October 6. Only one stranger. 

On these days the honey was watched almost without intermis- 
sion the whole day, and was more or less regularly visited by the 
marked bees and wasps. 

These and other observations of ihe same tendency seem to 
show that, even if wasps have the power of informing one another 
when they discover a store of good food, at any rate they do not 
habitually do so. 

On the whole, wasps seem to me more clever in finding 
their way than bees. I tried wasps witi the glass mentioned on 

p. 124; but they had no difficulty in finding their way out. 

Sounds.—My wasps, though courageous, were always cn the 

alert, and easily startled. It was, for instance, much more difficult 
to paint them than the bees ; nevertheless, though I tried them 
with a set of tuning-forks covering three octaves, with a shrill 
whistle, a pipe, a violin, and my own voice, making in each case 
the loudest and shrillest sounds in my power, I could see no 
symptoms in any case that they were conscious of the noise. 

I made also a number of experiments with reference to colour, 

which have satisfied me that wasps, like bees, are capable of 

distinguishing colours. I am anxious, however, to repeat and 
extend these observations, and shall then hope to have the oppor- 
tunity of laying them before the Society. 

The following fact struck me as rather remarkable. The 

wasp already mentioned at the foot of p. 185 one day smeared 
her wings with syrup, so that she could not fly. When this 

happened to a bee, it was only necessary to carry her to the 
alighting-board, when she was soon cleaned by her comrades. 

But I did not know where this wasp’s nest was, and therefore 

could not pursue a similar course with her. At first, then, 
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I was afraid that she was doomed. I thought, however, that 
I would wash her, fully expecting, indeed, to terrify her so 

much that she would not return again. I therefore caught 
her, put her in a bottle half full of water and shook her up well 

till the honey was washed off. I then transferred her to a dry 
bottle and put her in the sun. When she was dry I let her 

out, and she at once flew to her nest. To my surprise, in 13 

minutes she returned as if nothing had happened, and conti- 
nued her visits to the honey all the afternoon. 

This experiment interested me so much that I repeated it with 
another marked wasp, this time, however, keeping the wasp in the 
water till she was quite motionless and insensible. When taken 

out of the water she soon recovered ; I fed her; she went quietly 
away to her nest as usual, and returned after the usual absence. 
The next morning this wasp was the first to visit the honey. 

I was not able to watch any of the above-mentioned wasps for 

more than a few days; but I kept aspecimen of Polistes gallica 

for no less than three months. ~—~~~®_ 
I took her, with her nest, in the Pyrenees early in May. The 

nest consisted of about twenty cells, the majority of which con- 

tained an egg ; but as yet no grubs had been hatched out, and, of 
course, my wasp was as yet alone in the world. 

I had no difficulty in inducing her to feed on my hand; but 
at first she was shy and nervous. She kept her sting in constant 

readiness ; and once or twice in the train, when the railway officials 

came for tickets, and I was compelled to hurry her back into her 
bottle, she stung me slightly—I think, however, entirely from 

fright. 

Gradually she became quite used to me, and when I took her 
on my hand apparently expected to be fed. She evenallowed me 

to stroke her without any appearance of fear, and for some months 
I never saw her sting. 

When the cold weather came on she fell into a drowsy state, 
and I began to hope she would hibernate and survive the winter. 
I kept her in a dark place, but watched her carefully, and fed her 

if ever she seemed at all restless. 

She came out occasionally, and seemed as well as usual till near 

the end of February, when one day I observed she had nearly 
lost the use of her antenne, though the rest of the body was as 
usual. She would take no food. Next day I tried again to feed 
her ; but the head seemed dead, though she could stil! move her 
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legs, wings, and abdomen. The following day I offered her food 
for the last time; but both head and thorax were dead or paralyzed ; 

she could but wag her tail, a last token, as I could almost fancy, 

of gratitude and affection. As far as I could judge, her death 
was quite painless ; and she now occupies a place in the British 
Museum. 

Ants. 

My experiments with ants have not been very succcessful; I 
may, however, just mention the following :— 

On the 29th of December I took some red ants and placed 
them in a glass in my room. On the 4th of March following 

I put four of them back into their nest, but could not see any 

sign of joy on their part, or any evidence that they were recog- 
nized by their former companions. As, however, they soon went 

down into their nest and were out of sight, this observation 
was not very satisfactory. J therefore took some of the ants 
which had been left in the nest, and placed them in the glass. 

They joined the others, and crossed antenne in the usual way ; 
but I saw no special signs of satisfaction or recognition. For 
the sake of comparison, I put some other red ants with them, and 
I could observe no difference of behaviour. 

On Oniscigaster Wakefieldi, the singular Insect from New Zea- 
land, belonging to the Family Ephemeride ; with Notes on its 

Aquatic Conditions. By Rosert McLacutay, F.LS. 

[Read March 19, 1874.] 

(Plate V.) 

Ar the Meeting of the British Association for the Advancement 

of Science held at Bradford in September of last year, I brought 

before the notice of Section D a very singular species of Ephe- 

meride that I had just received from my friend C. M. Wakefield, 
Esq., of Christchurch, Canterbury Settlement, New Zealand, and 

which I proposed to name Oniscigaster Wakefieldi, the generic 
term being suggested by the formation of the terminal abdominal 

segments, they being provided on each side with wing-like corne- 
ous acute expansions strongly resembling a portion of an Oniscus 
or of some other Crustacean, and the true relationship of which, 
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Observations on Bees, Wasps, and Ants.—Part II. By Sir Joun 

Lusgock, Bart., F.R.S., M.P., F.L.8., Vice-Chancellor of the 

University of London. 

[Read December 17th, 1874. ] 

In the Twelfth Volume of the Journal, the Society has done me 
the honour to publish some observations on Bees and Wasps, of 
which the present paper is a continuation. 

Bees. 

Following up the observations recorded in my previous paper, 
on the 19th July I put a bee (No. 10) to a honeycomb containing 

12 lbs. of honey 

at 12.30; at 12.36 she went back to the hive; 

», 12.50 she returned; ,, 12.55 5 "3 

bb) die 6 39 PP) 1.12 >P) 29 

oS Sos aia obese) 55 - 

29 Be 5 33 bb) 2. 9 3) 29 

bb} 12 2.16 f . 9 99 2.20 Pb) 2 

3 eS} a a5 DAB Ay of i 

bP) 2.49 ” > 2.55 ? 99 

99 3.13 9 3) 3.20 39 ” 

» 9.31 » » 9.39 99 09 
» 3.45 33 » 3.09 9 ” 

Wy Ais: 2, = » &« 8 ; Re 

» 4.18 0 yy, 42d » 9 
9 4.31 9 bbs 4.37 9 bb) 

op CHAN 9 » 4.58 » , 
op) Dall “s » 9.19 9 9 
39 5.27 39 PP] 5.30 bP) 9 

9 6. 9 23 ?? 6.15 9 bb) 

» 6.23 99 » 6.29 9 %9 
29 7.19 9 9 7.24 9 he 

99 7.35 3) 9 7.40 * ” 

9 7.50 ? ” 7.55 27 ” 

and during all this time no other bee came to the comb. ~ 
On the following morning, July 20, this bee came to the honey- ° 

comb 
at 6. 54.M.; at 6.10 she went back to the hive ; 
» 6.87 she returned ; » 6.42 es - 

9 Ceilidh ? 2? 7.21 2? ? 

LINN. JOURN.—ZOOLOGY, VOL. XII. 16 
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7.41 she returned ; 

8. 8 

8.21 

8.52 

9. 4: 

9.45 

10. 4 

10.19 

10.40 

10.59 

11.14 

11.44 

11.59 

12.15 

12.29 

12.41 

4 

1.16 

1.46 

99 

9 

99 

99 

was disturbed, 

at 7.47 shewentbackto the hive; 

99 

oP) 

9 

other bee had come to the comb. 
Oct. 9. I took a bee (No. 11) out of the hive and put her 

to some honey; she returned and kept on visiting it regu- 

larly. 

Oct. 10. This bee came to the honey at 7.30 a.m., and went on 
visiting it; but I was not able to watch her continuously. During 

these two days no other bee came to this honey. 

8.12 

8.25 

8.54 

Ss) 

9.51 

10.10 

10.26 

10.47 

ll. 4 

11.19 

11,52 

12. 6 

12.23 

12.35 

12.52 

1.9 

1.30 

1.55 

Oct. 11. No. 11 came to the honey 
7.12 a.m., but did not alight; 

7.18 she returned, and at 7.21 went back to the hive; 

at 

7.27 

7.38 

7.51 

8. 2 

8.15 

3.80 

8.41 

8.55 

9. 6 

9.20 

9.45 

7.31 

7.44 

7.56 

8. 8 

8.22 

8.35 

8.46 

8.59 

9.11 

9.25 

9.50 

dF b) 

T then left off observing ; but during the whole of this time no 
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Oct. 11. No. 11 (continued). 

at 9.55 she returned, and at 10. 1 went back to the hive; 
5 Os 0 2 TOs : 
,, 10.19 i 1023 ; 
» 10.30 a strange bee came; I killed her. 

At 10.35 No.11 returned, andat 10.40 went back tothe hive ‘ 
,, 10.55 63 a 10'S e 
» Ll. 4 » x I 8 AD 
» 11.26 : A ene 1130 ss 
» 11.35 aelless 

Another strange bee came; I killed her also. 
At 11.52 she returned, and at 11.55 went ; 

el. 7 is Ea 10 1 oe 
5, Dei ie Aven cae 
Sul d MOS Gta 

” 12.58 ”? ” 1. 2 ” 

” ile 8 2”? ” 1.12 ” 

2 Jae . RUE 5 gai 
1.30 i a ayn) gees 

E 1.45 5 P48 2, 

2. 2 ” 9 2. 6 93 

” 2.15 “99 ” 2.18 ” 

sy) sy! i 22000 tes, 

9 2-4 5 % DA es 

PeoOk : 5 5 2:52) 3 

” 2.57 ”? 7 3 ”? 

after which she did not come any more that day. It was, how- 
ever, a bad day, and after 1 o’clock she was almost the only bee 
which came out of the hive. The following morning she came to 
the honey at 7.58 a.m., but did not alight, behaving just as she 
had done the day before. 

At 8. 6 a.m. No.11 returned to the honey, and at 8. 9 she went ; 
» 98.14 3 55 5 8.20 Fr 

” 8.30 »” 7 ” 8.34 ” 

» 98.42 s 53 a 8.46 5 

» 8.54 : Z Rs S59 gnve 
” 9. 9 ” ”? : ” 9.14 ” 

me GAO 55 5 a 9.24 i 

» 9.29 ” 9 ” 933, 
O37 . ‘ r Ade iat 

9.54 - Ss but was disturbed. 

16* 
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A strange bee came, which I killed. At 9.59 No.11 went away ; 

at 10. 5 she returned to the honey, ,, 10. 8 % 

» 10.12 » » » 10.138 » 

» 10.16 » 2 » 10.20 2 
», 10.26 0 ” » 10.28 9 
», 10.33 » 9 » 10.36 
, 10.40 A , 10.46 29 9 

,, 10.55 astrange bee came which I killed. No. 11 returned to 

the honey regularly; and went on coming. 
Oct. 13. 6.28 a.m. she came, but, as before, flew away again 

without alighting. 
At 6.32 she came to the honey, at 6.36 she went away ; 

» 6.42 29 » », 6.46 0 
bP) 6.51 2? 29 99 6.56 29 

93 7.10 29 23 PP) 7.14 bP) 

» 7.26 29 99 » 1.34 ,; 
» 1.46 ‘ bp », 7.50 bs 

” 7.55 oF) ”? 9 8. 2 

29 8.12 2? 23 bP) 8.15 9 

» 8.20 » 2 » 8.26 9 
» 8.30 » 99 » 8.33 £ 
bP] 8.37 29 re) 29 8.44 ? 

29 8.50 9) 23 29 8.56 9 

and so on. 

Oct. 14. She came for the first time at 8.15 a.m., and went on 

visiting the honey at the usual intervals. After this day I saw 
her no more; she had probably met with some accident. But 
these facts show that some bees, at any rate, do not communicate 

with their sisters, even if they find an untenanted comb full of 

honey, which to them would be a perfect Eldorado. This is the 
more remarkable because these bees began to work in the morn- 

ing before the rest, and continued to do so even in weather which 

drove all the others into the shelter of the hive. That the few 

strange bees which I have recorded should have found the honey 
is natural enough, because there were a good many bees about in 
the room. 

The following fact is mentioned by F. Miller as seeming also to 
show a limited power of communicating facts on the part of bees : 
—“ Once,” he says*, “I assisted at a curious contest, which took 
place between the queen and the worker bees in one of my hives, 

* ¢Nature, June 11, 1874.. 
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and which throws some light on the intellectual faculties of these 
animals. A set of forty-seven cells had been filled, eight on a 
nearly completed comb, thirty-five on the following, and four 

around the first cell of a new comb. When the queen had laid 
eggs in all the cells of the two older combs she went several times 

round their circumference (as she always does, in order to ascer- 
tain whether she has not forgotten any cell), and then prepared 
to retreat into the lower part of the breeding-room. But as she 
had overlooked the four cells of the new comb, the workers ran 
impatiently from this part to the queen, pushing her, in an odd 
manner, with their heads, as they did also other workers they 
met with. In consequence the queen began again to go around 
on the two older combs; but as she did not find any cell wanting 

an egg she tried to descend, but everywhere she was pushed back 
by the workers. This contest lasted for a rather long while, till 
the queen escaped without having completed her work. Thus 
the workers knew how to advise the queen that something was 

as yet to be done, but they knew not how to show her where it 
had to be done.” 

I have already mentioned with reference to the attachment 
which bees have been said to show for one another, that though 

I have repeatedly seen them lick a bee which had smeared herself 
in honey, I never observed them show the slightest attention to 
any of their comrades who had been drowned in water. Far, 
indeed, from having been able to discover any evidence of affec- 
tion among them, they appear to be thorougbly callous and utterly 
indifferent to one another. As already mentioned, it was neces- 
sary for me occasionally to kill a bee; but I never found that the 
others took the slightest notice. Thus on the 11th of October 

I crushed a bee close to one which was feeding—in fact, so close 
that their wings touched ; yet the survivor took no notice what- 
ever of the death of her sister, but went on feeding with every 

appearance of composure and enjoyment, just as if nothing had 
happened. When the pressure was removed, she remained by 
the side of the corpse without the slightest appearance of appre- 

hension, sorrow, or recognition. It was, of course, impossible for 

her to understand my reason for killing her companion; yet neither 
did she feel the slightest emotion at her sister’s death, nor did 

she show any alarm lest the same fate should befall her also. In 
a second case exactly the same occurred. Again, I have several 

times, while a bee has been feeding, held a second bee by the leg 
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close to her; the prisoner, of course, struggled to escape and 

buzzed as loudly as she could; yet the selfish (?) eater took no 
notice whatever. So far, therefore, from being at all affectionate, 

I doubt whether bees are in the least fond of one another. 
' Their devotion to their queen is generally quoted as a most 

characteristic trait ; yet it is of the most limited character. For 
instance, I was anxious to change my black queen for a Ligurian ; 
and accordingly on the 26th of October Mr. Hunter was good 
enough to bring me a Ligurian queen. We removed the old 
queen, and we placed her with some workers in a box containing 
some comb. I was obliged to leave home on the following day ; 
but when [ returned on the 30th I found that all the bees had 
deserted the poor queen, who seemed weak, helpless, and miserable. 

On the 81st the bees were coming to some honey at one of my 
windows, and I placed this poor queen close to them. In alight- 
ing, several of them even touched her ; yet not one of her subjects 

took the slightest notice of her. The same queen, when afterwards 
placed in the hive, immediately attracted a number of bees. 

Although the experiments on colour which I have already 
recorded seem to me tolerably conclusive, still I thought it 
would be worth while to make a few more. Accordingly, on the 
12th July I brought a bee to some honey which I placed on blue 
paper, and about 3 feet off I placed a similar quantity of honey 

on orange paper. After she had returned twice, I transposed 

the papers; but she returned to the honey on the blue paper. 
After she had made three more visits, always to the blue paper, I 
transposed them again, and she again followed the colour, though 

the honey was left in the same place. The following day I was 
not able to watch her; but on the 14th, at 

7.29 a.m, she returned to the honey on the blue paper. 7.31 left. 
7.44 CAG 

7.56 i : 
I then again transposed the papers. At 8.5 she returned to the 

old place, and was just going to alight ; but observing the change 

of colour, without a moment’s hesitation, darted off to the blue. 

No one who saw her at that moment could have entertained any 

further doubt about her perceiving the difference between the 
two colours. At 8.9 she went ; 

8.13 she returned to the blue. 8.16 went. 

8.20 ” ” 8.23 27 

8.26 fs i 8.30 
99 
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Transposed the colours again. 

At 8.35 she returned to the blue, and at 8.39 went ; 

8.44 a 3 8.47 ,, 
8.50 5 FF 8.53 ,, 

Transposed the colours again. 

8.57 she returned again to the blue. 9 

9. 4 ” ” 9. 7 ” 

9.12 3 . 9.15 ,, 
9.19 , M SO) 
9.25 : _ Bares 
9.30 ‘ A 9.34 ,, 
9.40 ‘ i 9.44 ,, 
9.50 % A MOLSON 

Transposed the colours again. 

10. 2 she returned again to the blue. 10. 6 ,, 
10.10 uy i 10.14 ,, 
10.20 AW Sates Wee 1025 

10.30 Y te LO SA. 
10.40 hi a 10.44- ,, 
10.48 Ni i IO. 

Seen ea) ¥ i HiT ee 
TL, Bs Bs and flew about, having 

been disturbed. — 

11.26 Ps A 11.28 went. 
11.36 7 : NTL) ck 
12. 5 came and flew about, but did not settle till 

1G. 12.17 went; - 
12.21 came and flew about. 

Though it was a beautiful afternoon, she did not return any 

more that day. 
_ That bees can distinguish scents is certain. On the 5th Oct. 
I put a few drops of Eau de Cologne in the entrance, and imme- 

diately a number (about fifteen) of bees came out to see what was 

the matter. Rose-water also had the same- effect; and, as will 

be mentioned presently, in this manner I called the bees out 
several times; but after a few days they took hardly any notice 
of the scent. For instance, on the 17th Oct. I tried them with 

twenty drops of Eau de Cologne, the same quantity of essence of 

violet, of lavender-water, of essence of musk, of essence of Pat- 

chouli, and of spirits of wine; but they took no apparent notice 
of any of them. 
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I have also made some observations with the view of ascertain- 

ing whether the same bees act as sentinels. With this object, on 

the 5th of October, I called out the bees by placing some eau de 

Cologne in the entrance, and marked the first three bees that came 

out. At 5 p.m. I called them out again; about twenty came, in- 

cluding the three marked ones. I marked three more. 

Oct. 6. Called them out again. Out of the first twelve five 
were marked ones. I marked three more. 

Oct. 7. Called them out at 7.30 a.m. as before. Out of the first 

nine, seven were marked ones. 

At 5.30 p.m, called them out again. Out of six, five were marked 

ones. 
Oct. 8. Called them out at 7.15. Six came out, all marked 

ones. 
Oct. 9. Called them out at 6.40. Out of the first ten, eight 

were marked ones. 

11.30 a.m. Out of six, three were 

marked. I marked the other three. 

1.30 p.m. Out of ten, six were 

marked. 

5 3 e 4.30. Out of ten, seven were 

marked. 

Och 10s A 6.5 a.m. Out of six, five were 
marked. 

Shortly afterwards I did the same again, when out of 
eleven, seven were marked ones. 

5.30, p.m. Called them out again. Out of seven, five 
were marked. 

Oct. 11. 6.80 a.m. Called them out again. Out of nine, seven 
were marked. 

5 5 P.M. Out of seven, five were 

marked. 
After this day they took hardly any notice of the scents. 

39 

23 

Thus in these nine experiments, out of the ninety-seven bees 
which came out first, no less than seventy-one were marked ones, 

though out of the whole number of bees in the hive there were 
only twelve marked for this purpose, and, indeed, even fewer in 
the earlier experiments. I ought, however, to add that I gene- 
rally fed the bees when I called them out. 

It is sometimes said that the bees of one hive all know one 
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another, and immediately recognize and attack any intruder from 
another hive. At first sight this certainly implies a great deal of 
intelligence. It is, however, possible that the bees of particular 
hives have a particular smell. Thus Langstroth, in his interest- 
ing ‘Treatise on the Honey Bee, says :—“ Members of different 

colonies appear to recognize their hive companions by the sense 
of smell ;” and I believe that if colonies are sprinkled with scented 
syrup, they may generally be safely mixed. Moreover, a bee re- 
turning to its own hive with a load of treasure is a very different 
creature from a hungry marauder; and it is said that a bee, if 
Jaden with honey, is allowed to enter any hive with impunity. 

Mr. Langstroth continues, “There is an air of roguery about a 
thieving bee which, to the expert, is as characteristic as are the 

motions of a pickpocket to a skilful policeman. Its sneaking 
look and nervous guilty agitation, once seen, ean never be mis- 
taken.” It is at any rate natural that a bee which enters a wrong 

hive by accident should be much surprised and alarmed, and would 

thus probably betray herself. 
On the whole, then, I do not attach much importance to their 

recognition of one another as an indication of intelligence. 
I had made some observations also with the view of ascertaining 

whether the bees which collect honey also work in the hive and 
attend to the brood, or whether they devote themselves exclu- 

sively to one or other of these duties. My observations, how- 
ever, were not conclusive; but some light has been thrown on the 

subject by Dzierzon, from which it would appear that for the first 

fortnight of a bee’s life she attends exclusively to indoor duties, 
and only afterwards takes to the collection of honey and pollen. 

Dzierzon’s statements have been confirmed by Dr. Dénhoff. On 
the 18th April he introduced a Ligurian queen into a hive of black 

bees. The first Ligurian workers emerged on the 10th May, and 
made their first appearance outside the hive on the 17th; but 

not until the 25th did any of the Ligurian workers appear on his 

feeding-troughs, which were constantly crowded with common 
bees, nor were any seen to visit the flowers. Repeated observa- 
tions, says Dr. Donhoff, “force me to conclude that during the first 

two weeks of the worker-bee’s life the impulse for gathering 

honey and pollen does not exist, or at least is not developed, and 
that the development of this impulse proceeds slowly and gradu- 

ally. At first the young bee will not even touch the honey pre- 
sented to her; some days later she will simply taste it; and only 
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after a lapse of time will she consume it eagerly. Two weeks 
elapse before she readily eats honey; and nearly three weeks pass 

before the gathering-impulse is sufficiently developed to impel her 

to fly abroad and seek for honey and pollen among the flowers’”’*. 

In my first memoir I alluded to the difficulty which bees expe- 
rience in finding their way about. In this respect they certainly 

differ considerably. Some of the bees which came out through 
the little postern door (already described) were able to find their 

way back after it had been shown to them a few times. Others 
were much more stupid; thus, one bee came out on the 9th, 11th, 

12th, 14th, 15th, 16th, 17th, 18th, and 19th, and came to the honey ; 

but though I repeatedly put her back theoweh the postern, she 

was never able to find her way for herself. 

I often found that if bees which were brought to ee did not 

return at once, still they would do so a day or two afterwards. 
For instance, on July 11, 1874, a hot thundery day, and when the 

bees were much out of humour, I brought twelve bees to some 
honey ; only one came back, and that one only once; but on the 

following day several of them returned. 

My bees sometimes ceased work at times when I could not 

account for their doing so. Oct. 19 was a beautiful, sunshiny, 

warm day. All the morning the bees were fully active. At 11.25 

I brought one to the honey-comb, and she returned at the usual 
intervals for a couple of hours; but after that she came no more, 

nor were there any other bees at work. Yet the weather was 

lovely, and the hive is so placed as to catch the afternoon sun. 

I have made a few observalions to ascertain, if possible, whether 
the bees generally go to the same part of the hive. Thus, 

Oct. 5. I took a bee out of the hive, fed her and marked her. 

She went back to the same part. 
Oct. 9. At 7.15 I took out two bees, fed and marked them. 

They returned; but Icould not see them in the same part of the 
hive. One, however, I found not far off. 

At 9.30 brought out four bees, fed and marked them. One 

returned to the same part of the hive. I lost sight of the others. 

Since their extreme eagerness for honey may be attributed 
rather to their anxiety for the commonweal than to their desire 
for personal gratification, it cannot fairly be imputed as gree- 
diness ; still the following scene, one which most of us have wit- 
nessed, is incompatible surely with much intelligence. “The sad 

* « Hive- and Honey-Bee,’ Langstroth, p. 195. 
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fate of their unfortunate companions does not in the least deter 
others who approach the tempting lure from madly alighting on 

the bodies of the dying and the dead, to share the same miserable 
end. No one can understand the extent of their infatuation until 
he has seen a confectioner’s shop assailed by myriads of hungry 

bees. I have seen thousands strained out from the syrup in 
which they had perished; thousands more alighting even upon 

the boiling sweets; the floor covered and windows darkened with 

bees, some crawling, others flying, and others still, so completely 

besmeared as to be able neither to crawl nor fly—not one in ten 
able to carry home its ill-gotten spoils, and yet the air filled with 
new hosts of thoughtless comers” *, 

' If, however, bees are to be credited with any moral feelings at 
all, I fear the experience of all bee-keepers shows that they have 

no conscientious scruples about robbing their weaker brethren. 
“Tf the bees of a strong stock,” says Langstroth, “once get a 

taste of forbidden sweets, they will seldom stop until they have 
tested the strength of every hive.” And, again, “Some bee- 

keepers question whether a bee that once learns to steal ever 

returns to honest courses.” Siebold has mentioned similar facts 
in the case of wasps (Polistes). 

Wasps. 

Sept. 138. At 6 a.m. I puta wasp to some honey on green paper, 
and about a foot off I put some more honey on orange paper. 
The wasp kept returning to the honey at the usual intervals. At 
8.30 I transposed the papers ; but the wasp followed the colour. 
At 9 o’clock I transposed the papers again, but not the honey; 
she returned again to the green, from which it would appear that 

she was following the colour, not the honey. At 10.20 I again 
transposed them, with the same result. 

Ants. 

M. Forel, in his excellent work ‘ Les Fourmis de la Suisse.’ 

asserts that Ants, when they first quit the pupal state, like the 

bees, devote themselves to household duties and the care of the 
young, not taking any part in the defence of the nest until a 

later period of life. He has repeated many of Huber’s expe- 
riments. As regards the memory of ants, he convinced him- 

self that they recognized their companions after a separation of 

. * © Hive- and Honey-Bee, Langstroth, page 277. 
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four months; but he believes they would not do so for more than 

one season. In my previous memoir I have described the be- 
haviour of ants to companions from whom they had been sepa- 

rated for several months, and mentioned that I could not satisfy 
myself as to the lively manifestations of joy and satisfaction de- 
scribed by Huber as being shown under such circumstances. M. 
Forel, in the above-mentioned work, expresses his opinion that 
the signs which Huber regarded as marks of affection, were in 

reality signs of distrust and fear, which, however, were soon 

removed. 
Ants of different nests are generally enemies; but M. Forel 

assures us (p. 262) that when they first quit the pupa-stage, ants 
do not distinguish friends from foes, though three or four days are 
sufficient to enable them to do so. It is to be regretted that he 
does not give the facts on which this interesting statement is 
based. 

The behaviour of ants to one another differs very much accord- 
ing as they are alone or supported by numerous companions. An 
ant which would run away in the first case, will fight bravely in 
the second (p. 249). 

MM. Forel and Ebrard both assert that if an ant is a little ill 
or slightly wounded, she is carefully tended by her companions ; 

while, on the other hand, those which are dangerously ill or 
wounded are carried out of the nest to die. J have not met with 
any cases of this kind. 

Again, some days I found no ants about on my window-sill as 
usual, although there seemed nothing in the weather to account 
for it. 

I quote the following in order to show the steadiness with 
which ants work. 

July 18. At 6.20 a.m. I put an ant to some honey; at 6.40 
she went, 7.2 she returned, and at 7.8 went away again, but not 

to the nest; at 7.11 she returned, and at 7.15 went away again. 

At 7.27 she came back. 7.40 went. 

7.49 : 8.5 lie 
8.14 54 Sloe 

8.31 ie 8.39 ,, 
8.43 5 8.47 
8.55 i 9 9 
9. 8 ¥ I10 >; 
9.17 5 9.26 ,, 
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At 9.34 she came back, and at 9.40 went ; 

9.49 P 100 ie 
10.11 ‘ OO 
10.27 f 10.36 ,, 
10.44 ‘ 10.52 ,, 
12.52 3} 12.54 ,, 
i. @ a 1.20 ,, 
1.30 ‘4 flies 
1.51 2. 6 39 

after which I was unable to go on watching. 
Another ant the same morning 

came to the honey at 6.55 a.m., at 7. 4 went away. 
Returned at 7.10 gj ALA ‘ 

» 7.34 ee e3G A 

2 7.45 Pt cao) : 

3 8. 2 spt SERBS 
7 8.17 8.22 ‘ 
: 8.31 » 8.36 q 
: 8.44 uals! . 

8.59 sr 89) 29 99 

after which she came back no more. During this time fifteen 
others had come to the honey. 

That ants have a certain power of communication has been 

proved by Huber and other observers. Several striking cases are 
mentioned by M. Forel. For instance (op. cit. p. 297), an army 

of Amazon ants, on an expedition in search of slaves, attacked a 

nest of Formica rufibarbis. In a few seconds (quelques secondes) 

the dome of the nest was covered with F. rujfibarbis, which rushed 
out to defend their house. 

On another occasion he placed a number of Zetramorium ces- 

pitum about four inches from a colony of Pheidole paillidula. 

“En un clin d’eeil,’ he says (p. 384), “l’alarme fut repandue, et 
des centaines de Pheidole se jetérent au devant de l’ennemi.”’ 

Again, he (p. 849) placed some earth containing a number of 

Tetramorium about four inches from a nest of Strongylognathus 

Huberi. Several combats took place; but after the lapse of a few 

minutes (quelques minutes) a whole army of S. Hubert emerged 
and attacked the intruders. 

On another occasion, some Amazon ants (p. 301) were search- 

ing in vain for a nest of Formica rufibarbis. After a while some 

of them found the nest. “Immediately” (aussitét), he says, “a 



240 SIR JOHN LUBBOCK ON BEES, WASPS, AND ANTS. 

signal was given, the Amazons rushed in the right direction and 
pillaged the nest in spite of its inhabitants.” This is a surprising 

statement. If it is to be taken literally, the communication can- 

not have been made by the antenne; the signal can hardly have 

been a visible one; are we then to imagine a sound or smell to 

have been made use of which our auditory and olfactory nerves 
are incapable of perceiving ? or have ants some sense which we 
do not possess ? 

It would even appear, from M. Forel’s statements, that in 

some cases one species comprehends the signs of another. This 
is, of course, the case when different species live in association ; 

but I am now speaking of hostile species. ormica sanguinea, 

he assures us, understand the signals of /. pratensis. “ Elles 

savent,” he says (p. 859), “toujours saisir l’instant ot les pra- 

tensis se communiquent le signal de la déroute, et elles savent 

s’apprendre cette découverte les unes aux autres avec une rapidité 
incroyable. Au moment méme ou l’on voit les pratensis se jeter 
les unes contre les autres en se frappant de quelques coups 

rapides, puis cesser toute résistance et s’enfuir en masse, on voit 

aussi les sanguinea se jeter tout-a-coup au milieu d’elles sans la 
plus petite retenue, mordant a droite et 4 gauche comme des 
Polyergus, et arrachant les cocons de toutes les pratensis qui en 
portent.” 

He is of opinion (p. 864) that the different species differ much 
in their power of communicating with one another. Thus, 

though Polyergus rufescens is smaller than F. sanguinea, it is 

generally victorious, because the ants of this species understand 
one another more quickly than those of £. sanguinea. 

It appeared to me that the following experiment might enor 
some light on the power of communication possessed by ants, viz. 
to place several small quantities of honey in similar situations, 

then to bring an ant to one of them, and subsequently to register 
the number of ants visiting each of the parcels of honey, of course 
imprisoning for the time every ant which found her way to the 
honey except the first. If, then, many more came to the honey 
which had been shown to the first ant than to the other parcels, this 
would be in favour of their possessing the power of communicating 

facts to one another, though it might be said they came by scent. 
Accordingly on the 13th July,at 3 p.m., I took a piece of cork about 

8 inches long and 4 inches wide, and stuck into it seventeen pins, 
on three of which I put pieces of card with a little honey. Up 
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to 5.15 no ant had been up any of these pins. I then put an ant 
to the honey on one of the bits of card. She seemed to enjoy it, 
and fed for about five minutes, when she went away. At 5.30 
she returned, but went up six pins which had no honey on them. 
I then put her on to the card. In the mean time twelve other 
ants have been up wrong pins and two up to the honey; these 
I imprisoned for the afternoon. At 5.46 my ant went away. 
From that time to 6 o’clock seven ants came, but not the first. 

One of the seven went up a wrong pin, but seemed surprised, 
came down and immediately went up the right one. The other 

six went straight up the right pin to the honey. Up to 7 o’clock 
twelve more ants went up pins—eight right, and four wrong. 
At 7 two more went wrong. Then my first ant returned, bring- 
ing three friends with her; and they all went straight to the 
honey. At 7.11 she went: on her way to the nest she met 

and spoke to two ants, both of which then came straight to the 
right pin and up it to the honey. Up to 7.20 seven more ants 
came and climbed up pins—six right, and one wrong. At 7.22 

my first ant came back with five friends; at 7.30 she went 
away again, returning at 7.45 with no less than twenty com- 

panions. During this experiment I imprisoned every ant that 
found her way up to the honey. Thus, while there were seven- 
teen pins, and consequently sixteen chances to one, yet between 
5.45 and 7.45 twenty-seven ants came, not counting those which 

were brought by the original ant ; and out of these twenty-seven, 

nineteen went up the right pin. Again, on the 15th July, at 2.30, 
I put out the same piece of cork with ten pins, each with a piece 
of card and one with honey. At 4.40I put an ant to the honey ; 
she fed comfortably, and went away at 4.44. 

At 4.45 she returned, and at 5. 5 went away again. 
9 5.40 Pastis ‘ 
», 6.18 : and again at 6.25 and 6.59. 

There were a good many other ants about, which, up to this time, 
went up the pins indiscriminately. 

At 7.15 an ant came and went up the right pin, and another at 

7.18. At 7.26 the first ant came back with a friend, and both 

went up the right pin. At 7.28 another came straight to the 
honey. 

At 7.30 one went up a wrong pin. 

, 7.31 one came to the right pin. 

» 7.36 5 5 _ with the first ant. 
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At 7.39 one came to the right pin. 

9 7.40 99 ” 

29 TAL 39 39 

99 7.43 9 29 

) 7.45 7 29 

bb} 7.46 2? 3) 

0 ” wrong 

39 bP) 29 

ST Ani GWiO wees is 

i 248) one: eh, right 

», the first ant came back. 

7.49 another came to the right pin. 

” 7.50 ry ” WroOns » ~ 

peuseoll: ba > right. 

,, three i wrong ,, 

» 7.52 one ss right ,, 

” 7.55 9 ” wrong ;; 

99 39 bP) right 39 

ry) 7.57 ” ” wrong ;, 

2) 7.58 29 29 right 33 

Es AOD hes i; wrong ,, 

Thus after 7 o’clock twenty-nine ants came; and though there 
were ten pins, seventeen of them went straight to the right pin. 

On the 16th July I did the same again. At 6.25 I put an ant 

to the honey ; at 6.47 she went. 

At 6.49 an ant came to the right pin. 
5, 6.50 another 5 a 

” 6.55 99 j ”? ee 

5 O.OG, icine » wrong pin, and then to the right one, 

5 OL08) 245, » right pin. 

2 7 99 ” ” 

» 7. 5 the;first ant came back, and remained at the honey till 

Zell? 

. another came to the right pin; but she was with the first. 
» %. 6 another ant came to the right pin. 

” 7. 6 29 9 

29 7.12 ” 9 

29 7.13 29 ”? 

These two ants were met by the first one, which crossed an- 

tenn with them, when they came straight to the honey. 
At 7.14 another ant came straight to the honey. 
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At 7.21 the first ant returned; at 7.26 she left. 

» 7.24 another ant came, but went to a wrong pin, and then 
went on to the right one. 

” 

22 

29 

7.34 

7.35 
oP) 

” bP) 

7.47 

7.48 

7.49 

7.52 

” 

9 

” 

9 

7.58 

8 
2”? 

5 tell 99 

7.38 the first came back, 

7.42 an ant went to a wrong pin. 

an ant came to wrong pin. 

oP) 

at 7.45 went away again. 

the right pin. 

7.55 the first ant returned, and at 7.56 went away again. 

7.57 an ant went to wrong pin. 
right 

wrong 

right 

wrong 

9? 

oP] 

>P] 

93 

After this, for an hour no more ants came. — On this occasion, 

therefore, while there were ten pins, out of thirty ants, sixteen 

came to the right one, while fourteen went to one or other of the 
nine, wrong ones. 

July 18. I put out the boards as before at 4 0’clock. Up to 
4.25 no ant came. Ith 

for a few minutes, and w 

en put one (No. 1) to the honey ; she fed 

ent away at 4.31. 

At 4.35 she came back with four friends, and went nearly 
straight to the honey. At 4.42 she went away, but came back 

almost directly, fed, and went away again. 

At 4.57 she returned, and at 5.8 went away again. 

,» 4.45 an ant came 

4,47 

4.49 

4.50 

4.52 

4.55 

4.56 

29 

~ 

aoe O 

LINN, JOURN.—ZOOLOGY 
33 

to wrong pin. 

right pin. 

wrong pin. 

right pin. This ant (No. 2) I allowed 
to return to the nest, which she did 

at 5.23. 

right pin. 

, VOL. XII. 



244 STR JOHN LUBBOCK ON BEES, WASPS, AND ANTS 

At 5.11 an ant came to wrong pin. 

2 

>b) 

32 

5.12. ¥; right pin. 
I changed the pin. 

5.16 an ant came to the pin which I had put in the same 
place. 

‘5 5 right pin. 

5.19 . A 

5.20 two ants 5 with No. 2. 

5 vant No. 1 . and went at 5.25. 

5.25 an ant ” : this ant had been spoken 

to by No, 2. 
5.26 another ant - 

5.35 . . & 

5.37 ” ” 

5.40 . i 
5.41 ant No. 1 3 and went at 5.49. 

5.45 another ant i 

a OOMie Fes 5 

5.91 ant No. 1 came back, and 5.54 went. 

5.58 two ants came to the right pin. 
5.99 another ant 3 ms 

ui , », a Wrong pin. 

I changed the pin again. 
6.49 an ant came to the pi which I had put in the same 

place. 

7. I another ant came to the right pin. 

7.20 i 

7.33 5 * 

7.46 ant No. 1 returned, 7.55 went. 

) 

Thus during this time, from 4.50 until 7.50, twenty-nine ants 
came, twenty-six went to the right pin, while only three went up 
any of the nine wrong ones. Moreover, out of these twenty-six, 
only four were distinctly brought by the two ants which I had 
shown the honey. 

On the 19th I tried a similar experiment. The marked ants 
frequently brought friends with them; but, without counting 
these, from 3.20 to 8 o’clock, out of forty-five ants, twenty-nine 
went up the right pin, while sixteen went up the nine wrong ones. 

Thus on 
July 13, out of 27 ants, 19 went right and § wrong. 

amo Ones. weglis 05 12> 8 » Lod, 
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July 16, out of 30 ants, 16 went right and 14 wrong. 

29 18, ” 26 ? 23 9) 5 

” 19, ” 45 ” 29 ”? 16 ” 

Or adding them all together, while there were ten pins at least, 

out of 156 ants 103 came up the right pin, and only 53 up the 
others. 

It certainly appeared to me that some of the ants were much 
cleverer in finding their way to the honey than others; several 
ants which I put on honey came back to nearly the same place, 
and yet did not seem able to find the exact spot. 

Again, some appeared to communicate more freely with their 
friends than others; and I have met with cases which show that some 

ants certainly do not, under such circumstances, summon. others 
to their assistance. From this point of view the following obser- 

vation may be compared with those already recorded. On the Ist 

August an ant came to the honey at 4.20 and went away a few 
minutes afterwards. 

At 4.36 she returned, and at 4.41 went away again. 

” 

) 4.52 i 4.58 ' 
ih elld : 5.15 " 

RGus a 6.10 dl 
, 6.21 5 6.31 
, 6.39 r 6.43 . 
1» 6.55 fb 6.59 p 
@ PaO ve 7.36 “ 

7.49 s 7.54 ‘ 
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Yet during all this time she brought no friend with her. 

The following additional observations were made after the read- 

ing of the paper, at the dates severally mentioned below. 
Thus on the 3rd Jan. I placed some larvee in three small porce- 

lain saucers in a box 7 inches square attached to one of my frame- 

nests. The saucers were in a row 6 inches from the entrance to 

the frame and 14 inch apart from one another. 

At 1.10 an ant came to the larve in the cup which I will call 

No. 1, took a larva, and returned to the nest. 

At 1.24 she returned and took another. 

1.45 3 ‘6 

2.10 she went to the further saucer, No. 3. I took her up 

and put her to No. 1. She took a Jarva and returned. 

2.24 she returned to cup No. 8. As there were only two 
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larve in this cup, I left her alone. She took one and 

returned. 
At 2.81 she returned to cup No. 3 and took the last larva. 

8.48 

2.40 she came back to cup No. 3 and searched diligently, 
went away and wandered about for two minutes, then 

returned for another look, and at length at 2.50 went 

to cup No. 1 and took a larva. 

3 came to cup | and took a larva. 

3. 7 Soe 
3.15 i 

” 

a , first, however, going and 

examining cup 8 again. 

3.18 came to cup 3, then went to cup 2 and took a larva. 

3.30 i 5 2 

99 39 2 

5.53 came to cup 3, but did not climb up it, then went to 
‘cup 2 and took a larva, which she either dropped or 

handed over to another ant; for without returning to 
_ the nest, at 3.55 she returned to the empty cup, and 
then to cup 2, where she took the last larva, so that two 

cups are now empty. 

4. 3 she came to cup 3, then to cup 2, and lastly to cup 1, 

when she took a larva. 
4.15 came to cup 1 and took a larva. 

4.22 
4.38 As i 
5 came to cup 3, then to cup 2, and lastly to cup 1, when 

she took a larva. 
5.19 came to cup 1 and took a larva. 
5.50 came to cup 2 and then to cup 1 and took a larva. 
6.20 # 1 and took the last larva. 

9 

39 

99 33 

I now put about 80 larve in cup 3. 

It is remarkable that during all this time she did not come 
straight to the cups, but took a roundabout and apparently irre- 
solute course. 

At 7. 4 she came to cup 1 and then to cup 3, and then home. 
There were at least a dozen ants exploring in the box; but 

she did not send any of them to the larve. 
At 7 .80 she returned to eup 3 and took a larva. 

I now left off watching for an hour. On my return at 

8.30 she was just carrying off a larva. 

8.40 she came back to cup 3 and took a larva. 
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8.55 she came to cup 1 then to cup 3 and took a larva. 

9.12 ” ” ” ” 

9.30 . ” : 3 ” ” 

9.52 i ex 53 a 
10.14 5 1 ms 

10.26 she went and examined cup 2, then to cup 3 and took 

a larva. 

At 10.45 she came to cup 3, and I went to bed. At7 o’clock 

the next morning the larva were all removed. In watching this 

ant I was much struck by the difficulty she seemed to experience 
in finding her way. She wandered about at times most irreso- 
lutely, and, instead of coming straight across from the door of the 

frame to the cups, kept along the side of the box; so that in 

coming to cup 3 she went twice as far as she need have done. 
Again, it is remarkable that she should have kept on visiting 

the empty cups time after time. I watched for this ant care- 
fully on the following day; but she did not come out at all. 

During the time she was under observation, from 1 till 10.45, 
though there were always ants roaming about, few climbed up the 
walls of the cups. Five. found their way into the (empty) cup 

1 and one only to cup 3. It is clear, therefore, that the ant 
under observation did not communicate her discovery of larve 
to her friends. 

The following day I watched again, having, at 7 a.M., put larvee 

into one of the porcelain cups arranged as before. No ants found 
them for several hours. 

At 11.37 one came and took a larva. 

11.50 she returned and took a larva. 

11.59 she returned , 

” We) ” 9 

se MONG Ee WSs : 
12.21 é c 
TORE Oe c 

oy LA BY e 3 
12.37 i i 
12.41 i i 
12.45 

» 12.50 
12.57 

Jinn 

1 iE 
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At 1.21 she returned and took a larva. 

1.35 9 ” 99 

» 1.40 3 > 
99 1 AA bP] 3” 

” 1.52 99 ”? 

obs e 1.56 bb) 9 

99 2. 2 99 x” 

” 2.10 99 ” 

9 2.17 9? ” 

» 22 ” 9 
» 2.380 Fe x 

» 2.386 . 5 

» 243 5 i 

99 2.48 ” bh] 

» «2.04 5 se 

2.59 e f 
3. 3 99 99 

ih akO i. 3 

3.14 

3.19 

» 8.89 ie a 
Bele as 

3.56 

” 4, 7 ” 3 

eo As 
33 92 

» 4.20 be Bs 

seen Ac28.44 ‘. Bs 

» 4.389 es a 

5 4.44 A i 

» 4.50 vy be 

sn, Ab i555 e es 

By Bits ek oe Az 

99 oO. 7 Lh) 9 

Pent veo aly, 5 et 

5 PB} As f: 

5 a28 a Re 

» 040 ii m 

» OAS 5, ‘5 

5, (5,658) iy 1 

y 8 (GEX9 ; . 

emoults F ¥ 
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At 6.35 she returned and took a larva. 

6.40 

6.46 

6.51 

6.58 

Ue” 

7. 8 

7.12 

7.16 

7.21 

7.26 

7.39 

7.44 

7.53 

7.57 

8. 3 

8. 8 

8.13 

8.20 

8.26 

8.31 

8.38 

8.45 

8.50 

8.55 

4 

9.11 

9.19 

9.25 

9.33 

9.40 

9.46 

9.52 

249 

This is an unusually long interval; still I am sure the time 

10.32 

10.39 

10.49 

10.54 

ae 

~ 

is correct. 
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At this time I went to bed. There were still about twenty-five 

larvee in the cup, which had all been removed when I looked at 6.15 
the next morning. During the whole time she was under obser- 

vation, only two strange ants found their way to the cup, though 
there were some wandering about in the box all day. Towards 

evening, however, they went into the nest, and for some hours my 

ant was the only one out. It will be observed that she returned 
at shorter intervals than the previous ones. This was partly 

because she had a shorter distance to go, and partly because she 

was not bewildered by three cups, like the preceding. I had 
placed a bit of wood to facilitate her ascent into the cup. This 
she made use of, but instead of going the shortest way to the 

cup, she followed the side of the box, partly, perhaps, because 
the floor was covered with a plate of porcelain. This, however, 

would not account for the fact that at first she invariably went 

beyond the cup, and even past the second cup; gradually, how- 

ever, this circuit became smaller and smaller ; but to the last she 

went round the outside of cup 1 instead of going straight to the 
spot where I had placed the bit of wood. 

On the 9th January again I watched her under similar cireum- 
stances. Hrom 9.85 to 1.40 she made 55 journeys to and fro, 
carrying off a larva each time; but during als period only one 
strange ant found the larve. 

In the afternoon of the same day I watched the ant which had 

been under observation on the 3rd Jan. From 3.27 te 9.30 she 
made forty-two visits, during which time only four strange ants 
came to the larve. 

On the 10th Jan. I watched the same ant as on the 4th. 
Between 11 a.m. and 10 p.m. she made no less than ninety-two 
visits ; and during the whole time only one strange ant came to 
the larvee. 

On the 18th Jan. I put out some more larvee in the small por- 

celain cups. Between 8 and 9 both these ants found them, and 

kept on coming all day up to 7 p.m., when I left off observing. 
There were a good many ants wandering about in the box; but up 

to 4 o’clock only four came to the larve. Two of them I impri- 
soned as usual; but two (which came at 4.30 and 4.36) I marked. 

These went on working quietly with the first two till I left off 

observing at 7 p.M.; and during this latter time only three other 
ants found the larvee. 

On the 31st Jan. I watched another specimen. At 9.14 I put 
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~ her into a small cup containing a number of larve. She worked 
continuously till half-past seven in the evening, when I left off 

watching. During that time she had made more than ninety 
journeys, carrying each time a larva to the nest. During the 

whole time not a single other ant came to the larve. 
Again on the 7th Feb. I watched two ants in the same manner. 

At 7 a.m. I put some larve in the small china cups. Up to 8 no 
ants had come to them. Soon after 8 I put two marked ants, 

neither of them being the same as these whose movements are 

above recorded. They were then watched until a quarter to eight 
in the evening, during which time one of them had made twenty- 

six Journeys, carrying off a larva each time; the other forty-two. 

During this period of about eleven hours, two strange ants had 
come to the cup at which these were working, and the same 

number to one of the other cups. 
None of these ants, therefore, though they had found a large 

number of larvee, more than they could carry in a whole day, sum- 

moned any other to their assistance. 

LINN. JOURN.—-ZOOLOGY, VOL. XII. 18 
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Observations on Ants, Bees, and Wasps.—Part III. By Sir Joun 
Luszock, Bart., F.R.S., F.L.8S., M.P., D.C.L., Vice-Chancellor 

of the University of London. 

[Read November 4, 1875.] 

ANTS. 

In my second paper on this subject I gave some cases which show 
that if ants find stores of food, they do not by any means in all 

instances bring friends to assist in securing the treasure. 

Experiments with Larve. 

Again, Feb. 7, I put some larve in three porcelain cups in 

the feeding-box ofa frame containing a nest of Hormica flava, about 
6 inches from the entrance of the frame, and put at 8 and 8.29 a.m. 

respectively two ants to the larvee in the left-hand cup. They 

each carried off a larva and returned as follows :— 

No. 1. No. 2. 

At 8.35 .... returned again and took another. 

9. O BP, * =. 

7 ” ” 

9.20 23 $9 
O30 a f 

9.43 33 53 
ONeAwe, el ss 

9.56 3 i 

10.20 fe 

10.25 

At 10.48 a strange ant came to the larve in the right-hand cup. 

I imprisoned her. 
At 11. 0 returned again and took another. 

Me RAN as i By 

11. 9 a a 

11.15 as EP ma 

11.20 cA ie 

11.29 

11.37 Says Me 

11.40 nt id 

11.52 * Be 

At 12.2 a stranger came to the larve in the left-hand cup. 1 

imprisoned her. 
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No. 1. 

At 12. 3 

12.37 

1.32 

1.50 

2.39 

2.49 

3. 0 

At 3.10 a stranger came to the 

her. 

At 

3.15 

3.31 

3.36 

At 4.10 a stranger came to the middle cup. 

At 4.45 

6. 2 

3. 3 ” 

. returned again and took another. 

left-hand cup. I imprisoned 

3.14 returned again and took another. 

3.24 

3.34 

99 

99 

I imprisoned her. 
. returned again and took another. 

5.50 

6. 2 

6.17 

”? 

” 

”? 
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Ne GNowiy (aNo.2: 
Jai etie o % 6.26 returned again and took another, 

6.46 

6.52 

“I 

a: 

ISN: a ee 

Go Ww 

7.48 iN ee) 

After this they were not watched any more. It will be observed 

that the second ant made many more visits than the first—namely, 
forty-two in about eleven hours, as against twenty-six in eleven 
hours and a half. During this time two strangers came to the 

larve in the cup they were visiting, and three to the other two 

cups. 
The following case is still more striking. On July 11, at11 a.m., 

I put a &. flava to some pupe of the same species, but from a dif- 
ferent nest. She made eighty-six journeys, each time carrying off 
a pupa, with the following intervals. Commencing 

at 11. 0, | At 1.33 again 
11. 5 she returned. | 143 ,, 
11. 9 returned again, | 1.49 _,, 

11.16 again | BO 5 
11.20, ee 
1124 >, | Oe ae 
1129 9 2.10 
LAS ay A 
TAG) | 2.95, 
IEMs | 225 

(ORO 239 
12.5 ,, 2.35 
TO 285 
1230" | 240 ,, 
12.40 ,, 943° |, 
12.44 ,, 2.47 

ASO. 25354, 

nS gees 2,56 
ITO: 2.59 ,, 
NEI: 5; a. 2h 
1 Seal, 
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At 3.10 again. At 4.30 again. 

plas ANSS. 
SIG > | 40: 
Dy | 4438, 
DOH | 445 ,, 
388° | 449 ,, 
8.85 ,, 4.53 ,, 
3.38, | AL 5 
3.40 ,, | 4.58 ,, 
SAT 5 Br 
8:53)... | Belew 
Bin ae, ) 5 ae 
AM OMe | ley 
Ae Bi : BOD 1. 
A | BOS 
AMISH. | SO. 
AME | RSP. 
4.15 ,, aI) 1 
AnISa 5.89 
ABN) 3 | 5.50 ,, 
ORY | i Be 
4,26 ,, | TAQ 

After which she did not come again till 8, when we left off 
watching. During the whole of this time she did not bring a 
single ant to help her. Surely it would have been in many re- 

spects desirable to do so. It will be seen that some of the pupe 
remained lying about and exposed to many dangers from 11 a.m. 

till 7 p.m.; and when she left off working at that time, there were 

still a number of the pupze unsecured; and yet, though she had 
taken so much pains herself, she did not bring or send others to 
assist her in her efforts or to complete her work. 

Experiments with Pupe. 

July 11. Thad put out some pupex of &. flava in the central 

park. At 5.55 a F. fusca found them and carried one off. 

At 6. O she returned and ‘ook another. Again 

Govt 
6. 3 

6. 4 

G. 5 
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At 6. 6 she returned and took another. Again 

6. 7 
” »” 

6. 8 e 4 

6. 9 S e 

6.10 » zs 

6.11 Pa es 

6.12 7 se 

6.14 - Pe 

6.15 5 sf 

6.16 ss Bi 

6.17 i xd 

6.19 ss 3 

6.20 . “3 

6.21 3 ss 

6.23 i ; 

6.25 % 55 

6.27 

6.29 5 

6.30 

6.31 i 
6.33 i . 
6.35 ; 
6.36 e 
6.37 
6.38 
6.40 7 
6.41 : . 
6.45 is oh 
6.47 ‘ . 
6.49 i ¥ 
6.50 : 
6.51 is : 
6.52 z 5; 
6.53 ys a 
6.55 . i" 
6.56 % * 
6.57 : 
7. 0 

Ue 1 7” bP) 

lle 2 

Fos(s 
32* 
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After the 45 visits, she came no more till 8; but when I re- 

turned at 10 I found all the pupe gone. During the time she was 

watched, however, she brought no other aat to assist. 

Experiments with Larve. 

T also made similar experiments with Myrmica ruginodis, im- 

prisoning (as before) all ants that came except the marked ones. 

Sept. 24. I put out two lots of larve; and to one of them I 

placed two specimens, which I will call 1 and 2. They returned 

as follows, carrying off a larva on each journey :— 

No. 1. 

10.23 

10.28 

10.34 

10.40 

10.50 

No. 2. 

10.26 

10.32 

10.37 

10.41 bringing a friend. 

10.55 

ile © 

11.16 

11.44 

11.46 a stranger came alone. 

11.56 

12. 6 bringing a friend. 

12.15 

a stranger came alone. 

12.22 I 

12.29 

12.34: 

99 39 

12.45 a stranger found the 

12.47 second lot of larvae. 
2 
) 
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No. 1 No. 2. ' 

12.58 two strangers found 

12.59 the second lot of larvee. 

Ie 

1. 6 

1. 7 a stranger found the 

1.16 -  gecond lot of larve. 

1.20 

1.21 

1.26 

1.35 

1.42 
1.47 

1.54 

1.55 with 2 friends. 

1.59 

2. 2 

2. 3 a stranger found the 

2. 4 larvee. 

2. 9 with a friend. 

210 

2.16 

2.18 

2.24 

2.25 2.25 a stranger found the 

2.34 second lot of larve. 

2.36 

2.41 

2.44 

2.45 

2.50 

2.51 

2.55 

3. 0 

3 i 
3. 6 

3.10 3.10 

3.17 

3.18 
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No. l. No. 2. 

3.28 

3.36 

3.40 

3.47 

3.48 

3.63 

3.55 

3.59 

4. O 

4. 7 

4. §& 

4.14 

4.16 

4.20 

4.27 

4.31 

4.35 

4.89 with a friend. 

4.42 4.42 

4.47 

4.53 4.53 

4.58 

5. 3 

5. 5 

5. 9 

Belen 5.17 

5.25 

5.32 

5.40 

5.46 

5.55 

6. 5 

6. & 

6.11 

6.16 

6.20 

They came no more up to 7.30, when we left off watching. The 

following morning at 6.5 I found No. 1 wandering about, and evi- 
dently on the look-out. I put her to some larve; and shortly 
afterwards No. 2 also found them. Their visits were as follows :— 
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No. 1. No, 2, 

6.10 

6.21 

6.36 

6.42 

6.44 

6.52 

Mb: Ucn ak 

y ae 
el 

fe, 

7.22 

7.29 

7.30 a strange ant 

UBS found the larve. 

7.40 

7.49 

7.54 

8. 5 

8.13 

8.25 

8.31 

8.39 

8.4.4 

8.48 

Thus, during this period these two ants carried off respectively 

62 and 67 larve; 10 strangers found the larve, half of them 

exactly coming to the lot visited by the : nts under observation. 
Again. Sept. 27, at 3.55 p.m., I puta &. nigra to some larve of 

flava. She returned as follows :— 

A. 3 | 4.52 
4.11 | 4.56 
4.91 | 5 
4.25 | 5. 5 
4.28 | 5.10 
4.31 | 5.14 
4.37 5.18 
4.40 | 5.23 
4.44. 5.29 
4.48 5.40 
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5.43 5.54 

5.46 5.59 

5.50 

when she met with an accident. During this time no other ant 

came to the larve. 

On Oct. 1, at 6.15 a.m., I put three specimens of F. migra to 

some larve of #. flava. One did not return; the other two 

behaved as follows :— 

No. 1 returned to the larve at No. 2: at Strangers came at 

6.52 

ffl? 

7.14 to lot 2. 

7.22 

7.30 
7.32 

7:42 7.42 

7.45 to lot 3. 
7.50 

7:54 

83, 0 

ia. dU 

8. 6 with a friend. 8. 6 

8. 9 

8.10 

8.17 

8.19 to lot 1. 

8.23 ss 

8.25 

8.26 

8.32 

8.56 

Sm aoe 
8.38 

8.389 

8.41 

8.44 

8.45 ; 

Here I left off watching for half an hour, 
9.22 

9.28 
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No. 1 returned to the larvee at No. 2 at Strangers came at 

9.29 

9.35 9.35 

9.41 

9.45 

9.47 

9.50 

9.52 

9.54 with a friend. 

9.57 
9.58 to lot 1. 

10. 0 

ORL 

LORS 

10.11 

10.13 with a friend. 

10.16 10.16 

10.25 

10.30 

10.36 

10.46 

10.50 

10.55 

10.58 

11. 0 

11.2 
11. 3 

Tits 7 

1 MS) 

11.15 

11.16 

11.19 11.19 

11.23 

11.25 

e277 

11.29 with a friend. 

11.30 

11.33 
L185 

11.37 

11.41 
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No. 1 returned to the larve at No. 2 at Strangers came at 

11.42 

11.45 11.47 to lot 1. 

11.48 

11.49 

11.53 

11.59 

12. 1 

12. 4 

12. 8 

12. 9 

12.11 

12.14 5 

12.15 12.16 

12.18 

12.19 * 

12.20 

12.21 

12.25 

12.29 with a friend. 
12.30 

12.35 

12.36 

12.39 

12.42 

12.43 

12.45 

12.47 

12.48 

12.51 

12.53 

12.54 

12.56 
12.57 12.57 

1. O with friend. 1) 

Wo 4 

1.5 

Ns 
30 

1.10 
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No. | returned to the larve a No. 2 at Strangers came at 

1.13 

1.14 

1.15 

1.18 1.18 

1.21 

1.24 

1.27 1.27 

1.28 

1.30 

1.33 

1.35 

1.36 

1.39 

1.42 1.42 

1.45 

1.46 

1.48 1.48 

1.51 

1.53 

1.57 
1.59 

2° 1. 

2. 4 

2.15 

2.17 

2.21 

2.22 

2.25 

2.29 

2.31 

2.33 

2.37 
2.39 

2.40 

2.43 

2.44 

2.47 
2.49 

2,50 
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No. 1 returned to the larvee at No. 2 at Strangers came at 

DST 

3 

3.4 with a friend 

3. 6 

3. 9 with a friend. 

3.12 ; 

3.14 

3.16 3.16 

3.20 

3.21 

3.23 

3.26 3.26 

3.30 3.30 

3.33 3.33 

3.00 3.35 

3.37 
3.35 

3.39 

3.41 

3.43 

3.45 

3.46 

3.48 

3.49 

3.54 

4.32 

4,40 
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No. | returned to the lary at No. 2 at Strangers came at 

4.4.2 

4.43 

4.44 

4.45 

4.49 4.49 

4.55 

4.56 

4.58 

4.59 

5. 2 5. 2 

5, 6 with two friends, after 

Be which she came no more. 

5.10 

5.13 

5.15 

5.18 

5.21 

5.29 

5.28 

5.31 

5:50 toot 2: 

5.35 No. | returned to the larve at 

5.38 7.14 

5.41 7.18 

5.45 PAL 

Oeil | 7.24 

5.54 | Tho? 45) 

6. 0 G28 

6. 4 7 31 

Go 7 7.B4 

6.14 7.88 

6.17 7 Al 

6.29 7 4A, 

6.28 7.47 

6.31 7.51 

6.48 Moo 

6.54: 7.59 

) S 

Soe sl 

fopy Uh 

DP 

Cr bo or bo 
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No. 1 returned to the larvee at 

8.18 

8.20 

8.24 

8.28 

8.32 

8.35 

| 
| 

| 
| 
| 

No. 1 returned to the larve at 

8.38 
8,42 

8.44 stranger 

8.45 came. 

9.44 

We continued to watch till 10.15, but she came no more. She 

had, however, in the day carried off to the nest no less than 187 
Jarve. She brought 5 friends with her; less than 20 other ants 
came to the larve. 

October 3. I put a F&. nigra to some larve of F. flava. She re- 
turned as follows, viz. :— 

1.42 

1.48 

1.52 

2.0 

2. 4 

2. 8 

with a stranger. 

3.35 

3.88 

9 with a friend. 
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5. 6 5.22 

5.10 | 5.26 
5.14 5.29 

5.18 | She dropped on the floor; I 

picked her up; and she returned at 
6.40 7. 7 with 8 friends. 
6.50 7.11. She now fell into some 
6.54 water. 

7. 4 

Experiments with Honey. 

In addition to the above experiments with larvee, I tried the 
following with syrup. 

April 19. I put out alittle syrup on eleven slips of glass, which 
I placed on eleven inverted flower-pots on the lawn. At 8.385 a 

F. nigra found the honey on one of the flower-pots. 

8.50 she returned to the honey, and at 9. 5 went back to the nest. 

9.21 da i 9.30 ‘ 
9.42 a : 9.50 i 

10.12 : 2 10.21 i 
10.35 A : 10.46 . 
11. 9 : i 11.20 , 
11.45 ‘ < 11.50 u 
11.57 i f 12. 2 i 
12:20 < i 12.30 
12.45 z i 12.53 % 
1.8 i ‘ 1.18 f 
1.34 ‘ 1.43 fe 
1.57 ‘ 9.7 i 
2.28 . i 2.33 ‘ 
2.49 ‘ / 2.53 
2.59 ‘ F 3. 2 2 
3. 9 i a Dall Y 
3.29 i r 3.30 i 
3.59 : : 4, 8 a 

After which we watched till 6 P.s1.; but she did not return again 

to the honey. During the above time 8 ants came to the same 

honey, and 21 to the other ten deposits. 

On July 11 I put one of my specimens of F. negra to some 

honey at 7.10. She fed till 7.25, when she returned to the nest 
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At 7.32 she returned. At 7.36 another ant came, whom I im- 

7 AT is 7.50 55 ,», [prisoned. 

8. 0 ‘ 8.11 i r 
8.18 h 
8.36 45 

8.59 : 
9.17 5 
9.38 P 
9.53 i 

10.10 i 
10.27 A 
10.44 , 
11. 6 : 
11.16 a 

11.88 3 

12. O KS 

12.36 f 12.45 ‘ 
12.56 i 
121 i 
1.44 iS 

2.10 

262): 

2.29 Be 

2.50 ; 2.51 2 
3. 5 

After this she did not come back any more up to 8 P.M. 

April 25 was a beautiful day. At 9 a.m. I put some syrup in 
the same way on five inverted flower-pots, and at 

9.10 put an ant to one of the deposits of syrup. At 
9.34 another ant came to the same syrup. This one I will call 

INo. 27 At 

9.40 No. 1 returned, : 

10.45 No. 2 3 At 11 one came to the same honey; this 

I will call No, 3. 

Tage Nio. al i but did not come back any more, 

12.31, No. 2 and at 12.47 went. 

Was eNons) 4 MeteandiO bolas 
1.22 No.2  ,, ere aD fee 
M5ARNios Si anes EO NS 
2.18 No. 2 2.30 

re) 
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2.35 No. 3 returned, and at 2.36 went. 

2.56 No. 2 ” ” 3. 1 ” 

3.24 No. 2 returned. 

4.19 No. 2 a 

After which I went on watching till 7, but none of these three 
returned. During the day 7 ants came to this honey, and 27 to 

the other four deposits. Here, therefore, it is evident that the 

three watched ants did not communicate, at any rate, any exact 
information to their friends. 

June 27. I placed four inverted glasses (tumblers) on the 
grass, and on the top of each placed a little honey. I then, at 

8 o'clock, put two ants, belonging to 7. nigra, to the honey on 
one of the glasses. 

At 8.25 No. 1 came back, and at 8.45 she returned to the nest, 

but did not come to the honey any more. 

At 9.5 No. 2 came out and wandered about; I put her to the 
honey again; she fed and at 9.22 returned to the nest. 

At 9.28 shereturned tothe honey,andat9.45 went back to the nest. 

10.42 . : 10.50 : 
10.58 i, 5 11.10 i, 

11.21 i 11.39 i 
12.45 . i 12.59 r 
1.40 , i 

I continued to watch till 7 p.m., but neither of them returned 

any more. 
Aug. 7. I put out four small deposits of honey (which I conti- 

nually renewed) on slips of glass placed on square bricks of wood 
and put an ant (/ nigra) to one of them at 9.20. She fed an 

went away. 

At 9.35 she returned, and fed till 9.43 

10.14 i e 10:17 * 
10.25 , i 10.27 
10.37 , f 10.40 
This time a friend came with her. 

At 10.47 she returned, and fed till 10.53 

11. 0 r i 11.14 
11.35 - r 11.40 
11.52 - 2s 11.55 
12.13 st = 12.16 
0 . 1. 5 

LINN. JOURN.—ZOOLOGY, VOL, XII. 
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At 1.15 she returned, and fed till 1.18 

1.26 

1.45 

1.58 

Da 8) 

2.20 

2.25 

2.37 

3. 2 

3.16 

3.09 

3.58 

4.135 

4.29 
” 

39 

1.29 

1,48 

Pay 

2.14 

2.21 

2.30 

2.40 

3. 8 

3.20 

3.41 

Ane 

4.20 

4.36 

She was dis- 

[turbed. 

At this time there was a shower of rain, so I removed the honey 

for half an hour. 

At 5. 2 she returned, and fed till 5.10 

5.20 

5.42 

5.50 

5.58 

6.15 

6.21 

6.25 

6.32 

6.40 

6.49 

7.15 

7.25 

7.30 
7.36 

bP 

33 

39 

5.25 

5.37 

5.45 

5.52 

6. 6 

6.18 

6.23 

6.27 

6.35 

6.4.4 

6.53 

7.20 

7.27 
7.33 

7.37 

During the whole of this time only three other ants came to 

the honey. 
Aug. 13. At 11 a.m. I placed a F. fusca from one of my nests, 

which I had kept for some days without food, to some honey; she 

fed for some minutes, leaving at 11.6. 

At 11.14 she returned, leaving at 11.20 

11.30 

11.40 
39 

” 

9 

” 

11.35 

11.45 
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At 11.55 she returned, leaving at 11.58 
HOF, x ei Lead 
12.18" ms i 12:21 
12.28 f s 12.31 
12.38 3 c 12.41 
12.47 u & 12.51 
12.56 4 if 12.59 
9 es * 1.15 
1.24 ¥ * 127, 
1.32 : 1.35 
1.46 a s 1.52 
1.59 4 . 2.3 
DN uf ¥ 2.15 
2.96 tf i 2.30 

2.38 ¥ - 2.43 
2.55 i x 3. 2 
3.17 by, 4 3.24 
3.35 ¥ ih 3.43 
3.55 i in 4. O 

4.13 ny a 4.17 
4.35 3 xf 4.51 
5.15 5) Hs 5.26 
6.29 if a 6.45 

I continued to watch till 8, but she came no more. During the 

whole time no other ant came to the honey ; indeed very few left 
the nest at all. I kept my eye on this ant for some days, and she 

visited the honey every now and then, while very few others came 

to it. 
As to Power of Communication. 

With zveference to the cases above recorded, in which, when ants 

had discovered a store of food or larve, others also found their way 
to it, I was anxious to ascertain in what manner this was effected. 

Some have regarded the fact as a proof of the power of com- 
munication ; others, on the contrary, have denied that it indi- 

eated any such power. Ants, they said, being social animals, 
naturally accompany one another; moreover, seeing a companion 

coming home time after time with a larva, they would naturally 

conclude that they also would find larve in the same spot. It 
seemed to me that it would be very interesting to determine 
whether the ants in question were brought to the larve, or whether 
they came casually. To solve this question, I tried the following 
‘ 33* 
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experiments during the latter days of October. I took three 

tapes, each about 2 feet 6 inches long, and arranged them parallel 

to one another and about 6 inches apart. One end of each I 
attached to one of my nests (Ff. nigra), and at the other end I 

placed a glass. In the glass at the end of one tape I placed a 

considerable number (300 to 600) of larve. Inthe second I put 

two or three larve only; in the third none at all. The object of 

the last was to see whether many ants would come to the glasses 

under such circumstances by mere accident ; and I may at once 
say that scareely any did so. I then took two ants and placed one 
of them to the glass with many larve, the other to that with two or 
three. Each of them took a larva and carried it to the nest, re- 

turning for another, andsoon. After each journey I put another 
larva in the glass with only two or three larve to replace that — 

which had been removed. Now, if other ants came under the 

above circumstances as a mere matter of accident, or accompany- 
ing one another by chance, or if they simply saw the larve which 

were being brought and consequently concluded that they might 
themselves also find larve in the same place, then the numbers 

going to the two glasses ought to be approximately equal. In 

each case the number of journeys made by the ants would be 
nearly the same; consequently, if it was a matter of scent, the 

two glasses would be in the same position. It would be impos- 
sible for an ant, seeing another in the act of bringing a larva, to 
judge for itself whether there were few or many larve left behind. 

On the other hand, if the strangers were brought, then it would be 
curious to see whether more were brought to the glass with many 

larvee, than to that which only contained two or three. I should 
also mention that every stranger was imprisoned until the end 
of the experiment. The results were as follows :— 

Exp. 1.—Time occupied, lhour. The ant with few larve made 
6 visits and brought no friends. The one with many larve made 
7, and brought 11 friends. 

Hep. 2.—Time occupied, 2 hours. The ant with few larve made 
13 journeys, and brought 8 friends, The one with many larve did 
not come back. 

Exp. 3.—Time occupied, 38 hours. The ant with few larve made 
24 journeys, and brought 5 friends. The one with many larve 
made 38 journeys, and brought 22 friends. 

Exp. 4.—Time occupied, 23 hours. The ant with few larve did 
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not come back. The one with many made 32 journeys, and 
brought 19 friends. 

Exp. 5.—Time occupied, Lhour. The ant with few larve made 
10 journeys, and brought 3 friends. The other made 5 journeys 
and brought 16 friends. 

Exp. 6.—Time occupied, 14 hour. The ant with few larve made 
15 journeys, but brought no friends. The other made 11 journeys 
and brought 21 friends. 

Exp. 7.—1 now the reversed the glasses. Time occupied 3 
hours. The ant with few larve made 23 journeys and brought 
4. friends. 

Exp. 8.—Time occupied, 13 hour. The ant with few larvee made 

7 journeys and brought 3 friends. The one with many larve made 
19 journeys and brought 6 friends. 

Exp. 9.—Time occupied, 1 hour. The ant with few larve made 

11 journeys and brought 1 friend. The one with many larvee made 
15 journeys and brought 13 friends. 

Exp. 10.—I now reversed the glasses, the same two ants being 

under observation ; but the ant which in the previous observation 

had few larve, now consequently had many, and vice versd. Time 

occupied 2 hours. The ant with few larve made 2} journeys and 

brought 1 friend. The one with many larve made 32 journeys and 
brought 20 friends. These two experiments. are, I think, very 
striking. 

Hap. 11.—Time occupied, 5 hours. The ant with few larve 
made 19 journeys and brought 1 friend. The one with many larvae 
made 26 journeys aud brought 10 friends. 

Exp. 12.—Time occupied, 3 hours. The ant with few larve 

made 20 journeys and brought 4 friends. The one with many larve 

brought no friends and made 17 journeys. 

Exp.13.—-Time occupied, 1 hour. The ant with few larve made 

5 journeys and brought no friends. The one with many made 
10 journeys and brought 16 friends. 

Exp. 14.—I now reversed the glasses. Time occupied, 23 hours 

The ant with few larve made 10 journeys and brought 2 friends. 

The other made 41 journeys and brought 3 friends. 

Exp.15.—Time occupied, 43 hours. The ant with few larve 

made 40 journeys and brought 10 friends. Ofthese, 8 came at the 

beginning of the experiment, and I much doubt whether they 

were brought; during the last hour and a half she only brought 

1 friend. However, 1 think it fair to record the observation. 



468 SIR JOHN LUBBOCK ON ANTS, BEES, AND WASPS. 

The ant with many larve made 47 journeys and brought 1 

friend. 
Exp. 16.—Time, 44 hours. The ant with few larve made 20 

journeys and brought 1 friend. She did not return after the first 

2 hours. The other ant made 53 journeys and only brought 2 
friends. This latter was the same one as in the previous experi- 
ment, when, however, she had the glass with only two or three 

larve. 
Exp. 17.—Time, 1 hour. The ant with few larve made 6 

journeys and brought no friend. The one with many larve made 

11 journeys and brought 12 friends. 
Exp. 18.—Time, 14 hour. The ant with few larve made 25 

journeys and brought four friends. The one with many larve 

made 20 journeys and brought 15 friends. 
Exp. 19.—Time, 43 hours. The ant with few larve made 74 

journeys and brought no less than 27 friends. This is quite in 

opposition to the other observations ; and I cannot account for it. 
She was the ant who brought 15 friends in the previous expe- 
riment, and it certainly looks as if some ants were more influen- 

tial than others. The ant with many larve made 71 journeys and 

only brought 7 friends. 
Exp. 20.—Time, 2 hours. The ant with few larve made 35 

journeys and brought 4 friends. The one with many larvee made 

34 journeys and brought 3 friends. 
Exp. 21.—I now transposed the two glasses. Time, 13 hour. 

The ant with few larve made 15 journeys and brought no friends. 

The other made 35 journeys and brought 21 friends. 

Exp. 22.—I now transposed the glasses again. Time, 2 hours: 

The ant with many larve made 37 journeys and brought 9 friends. 
The ant with few larve made 18 journeys and brought no friend. 
This, I think, is a very striking case. She was under observation 

53 hours; and the scene of her Jabour was the same throughout. 

The first 2 hours she had few larve and brought 4 friends; then for 

13 she had many larve and brought 21 friends; then again for 2 
hours she had few larve and brought no friend. 

Exp. 23.—Time, 12 hour. The ant with few larve made 25 

journeys and brought 38 friends. The other made only 9 journeys, 
but brought 10 friends. 

Exp. 24.—I now transposed the glasses. Time occupied, 2 hours. 
The ant which now had few larve made 14 journeys, but brought 
no friends. The other made 37 Journeys and brought 5 friends. 
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Exp. 25.—Time 3 hours. I put an ant for an hour to a full 

glass; she made 10 journeys and brought 4 friends. I then left 

only two or three larve: in the second hour she made 7 jour- 

neys and brought no friend. I then again filled the glass; and 

during the third hour she made 14 journeys and brought 3 

friends. 

The results of the above experiments are shown at a glance in 

the following Table. 

Tabular View of Experiments on Power of Communication. 

Glass with many larv. Glass with one or two larvee. 

7 ] 
Ants Time Number Number mene Number | Number 

observed ot oF observed oF OF 
‘|journeys.| strangers. ‘/journeys.| strangers. 

hours. hours. 
L. 7 11 
2. Se 1 6 0 
3. 2 13 8 
4, 3 24 5 
5. 3 38 22 1 10 3 
6. 23 32 19 
7. 1 5 16 
8. 44 ll 21 3 23 2 
9: Nee Ah ii 7 3 

10. 1 15 13 2 21 1 
11. 2 32 20 1 11 1 
12. 5 26 10 
13. a see 5 19 1 
14. a 3 20 4 
15. 23 41 3 2 5 0 
16. il 10 16 22 10 2 
17. 4h 53 2 43 40 10 
18. aus ae 2 20 1 
19. i 11 119, 
20. aes a 1 6 0 | 
21. 13 20 15 4h 74 27 
22, he ae 1a 25 4 
23 : 71 7 
24. = ike Bix 2 35 4 
5, 2 34 3 
26. ie 35 21 2 18 0 
27. 2 37 9 1k 15 0 
28. 1k 9 10 2 14 0 
29. 2 37 5 1k 25 3 
30. 14 9 10 2 14 0 
él. 2 37 5 1k 25 3 
32. 2 24 a 1 7 0 

Tt must be admitted that this mode of observing is caleulated 
to increase the number of friends brought by the ants to the glass 

with only 2 or 3 larve, for several reasons, but especially because 
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in many cases an ant which had for some time had access to a 
glass with many larve was suddenly deprived of it, and it might 

well be that some time elapsed before the change was discovered. 

Some stray ants would, no doubt, in any case have found the 
larve ; and we ought probably to allow for at least 25 under this 

head. Again, some would, no doubt, casually accompany their 

friends: if we allow 25 also in this respect, we must deduct 50 
from each side, and we shall have 205 against 37. Nevertheless 

even without any allowances, the results seem to me very definite. 
Some of the individual cases, especially perhaps experiments 9 
10, 20, 21, and 22, are very striking; and, taken asa whole, during 

473 hours, the ants which had access to a glass containing nume- 
rous larve brought 257 friends; while during 53 hours those 
which were visiting a glass with ouly 2 or 3 larve brought only 

82 to their assistance. 
One case of apparent communication struck me very much. I 

had had an ant (/ nigra) under observation one day, during which 
she was occupied in carrying off larve to her nest. At night Iim- 

prisoned her in a small bottle; in the morning I let her out at 
6.15, when she immediately resumed her occupation. Having to 

go to London, I imprisoned her again at 9 o’clock. When I re- 

turned at 4.40, I put her again to the larve. She examined them 

carefully, but went home without taking one. At this time no 
other ants were out of the nest. In less than a minute she came 

out again with 8 friends, and the little troop made straight 
for the heap of larvee. When they had gone two thirds of the 
way, L again imprisoned the marked ants ; the others hesitated a 

few moments, and then, with curious quickness, returned home. 

At 5.15 I put her again to the larve. She again went home 
without a larva, but, after only a few seconds’ stay in the nest, 

came out with no less than 18 friends. They all went towards 
the larve ; but when they got about two thirds of the way, although 
the marked ant had on the previous day passed over the ground 

about 150 times, and though she had just gone straight from the 

larvee to the nest, she seemed to have forgotten her way and wan- 
dered; and after she had wandered abcut for half an hour, I put 

her to the larve. Now in this case the 21 ants must have been 
brought out by my marked one; for they came exactly with her, 

and there were no other ants out. Moreover it would seem that 
they must have been told, because (which is very curious in itself) 

she did not in either case bring a larva, and consequently it cannot 
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have been the mere sight of a larva which had in- 
duced them to follow her. 

It remained to ascertain whether the ants which 

eame by themselves to the larve found them by 
scent, or whether the road had been described 

to them; for it is obvious that the latter would 

imply a higher intelligence than the former. In 

many of the above cases ants came by themselves 
almost straight to the larve which were being 

visited by my marked ants, while other larve close 
by remained entirely unvisited. The stranger ants 
must therefore either have had the way described 
to them, or, having been told of the existence of 

larve, have tracked the marked ant by scent, and 

so found their way to the larve. To determine 
which, I made the following experiment. ar 

In the above figure A is the ants’ nest,othe & 
door of the nest. M_ is the section of a pole on which the whole 
apparatus is supported. JB isa board 2 feet long; C, D, E, and 
F are slips of glass connected with the board B by narrow strips 

of paper G, H, I. K is a moveable strip of paper, 12 inch long, 

connecting the glass F with the strip H ; and L is another move- 

able strip of paper, as nearly as possible similar, connecting H and 
I. On each of the slips of glass C and F I put several hundred 

larvee of F. flava. The object of the larve on C was to ascertain 

whether, under such circumstances, other ants would find the larve 

accidentally ; and I may say at once that none did so. I then put 

the ant (A), whom I had imprisoned over night, to the larve on F. 
She took one, and, knowing her way, went straight home over the 
bridge K and down the strip H. Now it is obvious that by 

always causing the marked ant (A) to cross the bridge K ona 

particular piece of paper, andif at other times the papers K and 
L were reversed, I should be able to ascertain whether other ants 

who came to the larve had had the direction and position explained 

to them, or whether, having been informed by A of the existence 

of the larvee, they found their way to them by tracking A’s foot- 

steps. Ifthe former, they would in any case pass over the bridge 

K by whichever strip of paper it was constituted. On the other 

hand, if they found the larve by tracking, then as the piece of 

paper by which A passed was transferred to L, it would mislead 

them and carry them away from the larve to I. In every case, 
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then, I transposed the two papers forming the little bridges K and 

L as soon as the ant A had crossed over. 
I put her to the larve on Fat 6.15 a.m. After examining them 

carefully, she returned to the nest at 6.34. No other ants went 

out; but she at once reappeared with 4 friends and reached the 

larve at 6.38. None of her friends, however, crossed the bridge ; 

they went on to D, wandered about, and returned home. A re- 

turned to the larve at 6.47, this time with one friend, who also 

went on to D and returned without finding the larve. 

7. 0. Ant A to larve. 

Tens ; An ant at 7.10 went over L to I. 

Hell : witha friend, who at 7.21 5 4 

795 : { with two friends, } 797 . 

one of whom at 

7.32 ri the other at 7.35 bs a 

with a friend who 

7.39 ” | ven on to D, and | 7A ” 9 

thenvatier cen 

7.46 z An ant at 7.42 4 ¥ 

7.55 b NSO ea i 
a, @ ome 1 ao ee He 
8. 8 i art Satie ae “ 
8.19 fi Ra ane i 
8 24 5 M 9 10 found the larve. 

8 39 rs ia 9.30 went over L to I. 

8.50 : 
9.12 z 
9.22 ; 
9.40 i 
9.47 ‘ 

9.55 le 
10.35 

At 10.35 I imprisoned her till 12.30, when I put her again to 
the larvee. 

12.48 back to larvee. 

12.55 a An ant at 12.58 went over L to I. 
1.0 ” 9 eget ” ” 

1.15 it Bs 1.10 .s Ma 

1.20 i : ess 
99 ” 

After this she did not come any more. During the time she 
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made, therefore, 25 visits to the larve; 21 other ants came a dis- 
tance of nearly 4 feet from the nest and up to the point of june- 
tion within 2 inches of the larve ; but only 1 passed over the little 
bridge K, while 15 went over the bridge L to I. On repeating 
this experiment with another marked ant, she herself made 40 
journeys, during which 19 other ants found their way to the point 

of junction. Only 2 went over the little bridge to the larve, 8 
went over L to I, and the remainder on to D. 

Another made 16 journeys; and during the same time 13 other 

ants came to the point ofjunction. Of these 18, 6 went on to D, 

7 crossed over L to I, and not one found the larve. Thus alto- 

gether, out of 53 ants, 20 went on to D, 30 crossed over in the 
wrong direction to I, and only 3 found their way to the larve. 

From Jan. 2 to Jan. 24 (1875) I made a series of similar ob- 

servations; and during this time 39 strangers came in all. Of 

these, 10 went straight on to D, 21 across to the paper to I, 
and only 8 to the larve. 

This, I think, gives strong reason to conclude Fig. 2. 
that, under such circumstances, ants track one 

another by scent. 

I then slightly altered the arrangement of the 
papers as shown in the accompanying diagram 

(fig. 2). A, as before, is the nest, o being theB 

door. B is the board; fis a glass on which are 
placed the larve; m is asimilar glass, but empty ; 

n a strip of paper: to the end of 2 are pinned two $f] g 

other strips f/and g in such a manner that they, >—} [4 
can be freely turned round, so that they can be 

turned at will either tof or m. Under ordinary circumstances 
the paper f, as in the figure, was turned to the larve ; but when- 

ever a strange ant came, I turned the papers, so that f led to m 

and g toh. The result was so striking that I give the observa- 

tion in full. 
Jan. 24. I put an ant, which already knew her way, on the 

larve at 3.22. 
At 3.30 she returned. 

4.15 4 At 3.38 astranger came; and the 

4.25 is bridge f being there, 

4.34 i. she went over it to m. 

4,49 ‘ 3.50 f 
4.50 wi 4.35 ” ” 

4.56 ” 5.15 bb] ) 



ATA SIR JOHN LUBBOCK ON ANTS, BEES, AND WASPS. 

At 5. 5 she returned. 

5.14 

5.25 i 

_ Jan. 25, 6.30 a.m. Put two ants, which knew their way, to the 

larvee. 

No. 1. No. 2. 

Returned at 6.55. 

55 Doweth 

Returned at 7.11. 

s 7.15 

3 7.27 

+ 7.35 

55 7.46 

3 7.A7 

‘9 7.49 

5 7.51 

53 7.53 

4, 7.07 

y 8. 0 

% 853 

os 8. 8 

8.16 stranger to m. 
5 8.17 

3 8.18 

B: 8.21 

8.22 “ 

“8 8.25 5 8.25 

8.27 bs 

53 8.29 

ie 8.30 

8.31 

43 8.34 
3 8.35 

Ps 8.36 

» 8.40 ‘3 8.40 
is 8.44 

8.45 - 
5 8.46 

; 8.47 

” 8.51 “y 8.01 
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No. 1. 

Returned at 8.55 

9. 3 

9. 8 

9.18 

9.24 

9.27 

9.30 

9.32 

9.34 

9.37 

9.43 

9.45 

9.47 

9.50 

9.55 

9.58 

10. 1 

10. 7 

10.10 

10.16 

10.18 

10.20 

10.22 

10.24 

10.28 

10.32 

10.35 

10.38 

10.42 

10.45 

No. 2. 

Returned at 8.59 

9.43 

47: 

9,44 stranger to m. 

10.11 » 

Hr 
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No. 1. No. 2. 

Returned at 10.46 

Returned at 10.48 

a 10.49 

3 10.51 5 10:51 

a 10.53 ms 10.53 

- 10.55 

- 10.58 i 10.58 

“ WE ® 

s Teer 

a ibe 

bs 11. 5 
ui 11.10 

5, Neat 

11.15 stranger to m. 

4 11.16 

is AEG 

a 11.23 

sf 11.24 

A 11.26 x 11.26 

i 11.30 AO TARBO 
ee LBs) Af TUL BSS 

i. 11.36 

. 11.40 3 11.40 11.40 ‘ 

11.42 

a 11.43 

- 11.45 a 11.45 

: 11.46 

. 11.50 

iH 11.51 

53 11.56 

i 11.58 

if 11.59 

- 12. 0 

aA 12.32 “ 12. 2 

. 12. 6 A 12. 6 

5 12.10 by 12.10 

M 12.14 

4 12.16 

cs 12.20 # 12.20 12.20 ‘a 

a 12.24 Re 12.30 dropped. 

1. 2 imprisoned her. 
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Returned at 12.31 12.35 stranger to m. 
A 12.36 

12.44 

0 12.46 

i 12.50 © 

as 12.54 

0 12.59 

3 Ike dL 

I then put her into a small bottle. 
I let them outagain at 7.10 0n the 27th. Though the interval 

was so long, they began at once to work; but one unfortunately 
met with an accident. The other returned as follows, viz. at 

7.20 
7.30 
7.40 

7.48 stranger to m. 

7.46 

7.51 
7.55 
7.59 

In these experiments, therefore, 17 strangers came; but at the 
point 2 they all took the wrong turn, and not one reached the 
larve. 

Although the observations above recorded seem to me almost 
conclusive, still I varied the experiments once 

more (see fig. 3), making the connexion between 

the board B and the glass containing the larve by 
three separate, but similar strips of paper, d, e, 

and f, as shown in the figure. Whenever, how- 
ever, a strange ant came, I took up the strip f 

and rubbed my finger over it two or three times 
so as to remove any scent, and then replaced it. 
As soon as the stranger had reached the paper e, 
I took up the strip d, and placed it so as to con- 

nect e with the empty glass m. Thus I escaped the necessity of 
changing the paper f, and yet had a scented bridge between e and 
m. The results were as follows :— 

Jan. 27. At 5.30 I let out the same two ants as were under ob- 
servation in the preceding experiments. 
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No. 1. No. 2. 

Returned at 5.40, the other not till 6.49 

6. 0 

6. 8 

6.26 6.22 stranger to m. 

6.32 

6.37 
6.41 

6.45 
GAG ime 9 ORO 49, 6.50. came 
6.51 6.52 * 

si 6.54 3 ‘ 7. 0 6.53 stranger to larva. 
Ue I 
7. 5 S i. (ERG 

x TAOh po ee eNO 
7.17 > , Cell 

7.22 7.27 stranger to am. 
GODe. Fh, 55 7.28 
7.29 5 7.34 

‘I then put them into the bottle. 

Jan. 28. Let them out at 6.45. 
No. 1. No. 2. 

Back at 7. 0 

Boat ares ee Us & 
Wn OO. 
ae CL 
AS ie 712 
a fel) 

MER 
Pee Lol 

7.31 stranger to m. 
eh ees 7.32 
55 ups a: 7.42 
» 7.45 She dropped into 
EAD some water. 

eNO ee 

pales lt 

5 a 
OE 
teal) 
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No. 1. 

Back at 8.40 

po teal 

Hee L848 

I then put them into the bottle. 
Jan. 29. J let them out at 7.35 a.m. 

No. 1 returned at 7.47, after which I saw her no more. I fear 

she must have met with an accident. 

No. 2 returned at 

7.56 
8. 8 

8.18 
8.28 
8.35 
8.42 
8.48 

8.50 a stranger came to the larvew, marked her No. 3. 

8.56 
9. 5 
9.19 No. 3 

9.20 

9.26 

9.36 
9.46 2 strangers to larve. 

9.47  5strangers to m. 

At 9.40 I found one of the ants which had been under observation on the 24th, 

and put her to the larva. She returned as follows (No. 4). 

No. 4. 

9.50 

9.52 

9.55 

9.58 
10. 3 

10.10 

10.12 

10.15 

10.20 10,20 

10.23 

10.26 10.26 

10.29 

10.33 

10.86 

10.387 
10.40 

10.41 10.41 

LINN. JOURN.—ZOOLOGY, VOL. XT. od 
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No. 2. No. 3. No. 4. 
10.44 10.44 

10.48 
10.51 

10.53 

10.56 ; 
10.57 

10.59 10.59 
11. 2 ll. 2 

ll. 4 
11. 5 stranger to larve. 

ike 2 
11. 8 3; 5 

iil, @ ESS 
11.10 

11.13 
11.14 

11.16 

11.17 

11.18 

11.20 11.20 iM . 

11.21 5 5 

11.22 stranger to 7. 

11.28 11.23 11.23 

11.25 stranger to larvee. 

11.26 
11.28 

11.30 

11.33 11.83 
11.85 ij i 

11.40 

11.42 

11.44 

11.46 
11.47 

11.50 11.50 

11.54 11.54 

11.55 stranger to m. 

11.58 11.58 
12. 0 

12. 1 

12. 6 i 5 

12. 7 
12. 8 

12.10 

12.13 
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No. 2. No. 3. No. 4. 
12.15 

12.18 

12.24 

12:95 

12.27 

12.30 

12.36 12,36 

12.39 

12.40 

12.43 

12.45 

12.47 

12.50 

12.52 

12.53 

12.56 

12.57 

12.59 

1,0 

Noy lg7 

Wol® 

1.13 

1.18 

1.22 

1.25 

1.33 

1.41 

1.44 

1.51 

150 

1.56 

2.9 

2.35 

I then put her into a small bottle. We kept a look-out for 
Nos. 2 and 3 till 7.380 p.m.; but they did not return. 

Jan. 30. Let No. 4 out at 7 a.m. She returned at 7.45. 

No. 3 came 

of herself at } oD Nege 

Returning at 8. 9 8. 9 
8.15 stranger to larve. 

. 8.20 
8.25 

i 8.30 
8.36 

34* 
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No. 3. No. 4. 

Returning at 8.40 
8.43 
8.51 Stranger to m. 

os 8.52 
9. 3 

ss 9. 5 
Imprisoned them. 

Let them out at 10.55. 

Returning at 11. 1 

Rs 11. 9 

11.14 Stranger to m. 

And they went on coming regularly till 1, when I put them again 

in a bottle. 

Jan. 31. Let them out at 6.35 a.m. 

No. 3. No. 4. 

6.55 
7.12 

7.15 

7.21 

7.29 

7.37 
7.42 7.42 
7.48 

7.53 

7.55 stranger to m. 

8. 0 
Srl 

8.12 
8.18 

8.20 
8.24 ;, 

8.27 

8.28 
8.32 

8.36 stranger to larve. 
8.39 
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I imprisoned them. 
Jan 31. Let them out at 5.35 p.m. 

No. 3. No. 4. 

5.47 
6.25 

6.35 
6.48 

6.53 

Usp 09 

lends 
Gelli 

7.16 

7.20 

7.23 stranger to larvee. 
E25 

7.26 ” ” 

T.20 Bs m. 

7.29 . A 
7.380 7.30 > Jarvee. 

Imprisoned her 7.31 is m. 

Feb. 1. Let her out at 7.5. 
No. 3. 

She returned at 7.20 

x 7.30 

7.38 stranger to m. 
‘ 7.40 
e 7.48 

= 7.58 

7.59 

” 8. 6 

a 8.12 
8.14 5 

8.17 3 

8.22 ” 

Imprisoned her and let her out again at 6.20 p.m. 

She returned at 6.35 

»? 

35 
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No. 3. 

She returned at 7.20 

i 7.25 

Imprisoned her. 

Feb. 2. Let her out at 6.30 a.m. 

She returned at 6.50 

7. 0 
29 

7. 2 stranger to m. 

7.10 two strangers to m. 

7.27 stranger to larve. 

7.38 us mM. 

8. 6 ‘ 
8.1L 

8.15 

8.25 

8.30 

8.35 

8.45 

8.46 
Imprisoned her. 

In this experiment, then, the bridge over which the marked ant 

passed to the larvee was left in its place, the scent, however, being 

removed or obscured by the friction of my finger; on the other 

hand, the bridge had retained the scent, but was so placed as to 

lead away from the larve; and it will be seen that, under these 

circumstances, out of 41 ants which found their way towards the 

larvee as far as e, 14 only passed over the bridge f to the larve, 

while 27 went over the bridge d to the empty glass m. 

Taking these observations as a whole, 150 ants came to the 

point ¢, of which 21 only went on to the larvee, while 95 went 
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away to the empty glass. These experiments, therefore, are in 
entire accordance with those already laid before the Society, and 

seem to me to show that when an ant has discovered a store of 
food and others gradually flock to it, they are guided, in some 

cases by sight, while in others they track one another by scent. 

As to their Intelligence and Provident Habits. 

Tt is generally stated that our northern ants do not store up 
food. But it must be remembered that their nourishment is, for 

the most part, of a very perishable character, and could not be 

preserved. Those ants, however, which collect Aphides may fairly 
be said, in doing so, to provide for themseleves the means of sub- 

sistence. 
M. Lund tells the following story as bearing on the intelligence 

of ants *:— 
“ Passant un jour pres d’un arbre presque isolé, je fus surpris 

d’entendre, par un temps calme, des feuilles qui tombaient comme 

de la pluie. Ce qui augmenta mon étonnement, c’est que les 
feuilles détachées avaient leur couleur naturelle, et que larbre 

semblait jouir de toute sa vigueur. Je m’approchai pour trouver 
Vexplication de ce phénoméne, et je vis qu’a peu prés sur chaque 

pétiole était postée une fourmi qui travaillait de toute sa force ; 
le pétiole était bientot coupé et la feuille tombait par terre. Une 
autre sctne se passait au pied de Varbre: la terre était couverte 
de fourmis occupées & découper les feuilles 4 mesure qu’elles tom- 

baient, et les morceaux étaient sur le champ transportés dans le 
nid. En moins d’une heure le grand ceuvre s’accomplit sous mes 

yeux, et l’arbre resta entiérement dépouillé.” 

With reference to this interesting account, I tried the following 

experiment :— 

Oct. 15, noon. (See fig. 4.) At a distance of 10 inches from the 

door of a nest of F. nigra I fixed an upright ash 
wand 8 feet 6 inches high (a), and from the top 
of it I suspended a second, rather shorter wand 

(6). ‘Do the lower end of this second wand, 

which hung just over the entrance to the nest 

(c), I fastened a flat glass cell (d) in which I 

placed a number of larvee of F. flava, and to them 

I put three or four specimens of F. nigra. The 

drop from the glass cell to the upper part of the frame was only 

* Ann. des Sci. Nat, 1831], p. 112. 

Fig. 4 
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4an inch; still, though the ants reached over and showed a great 

anxiety to take this short eut home, they none of them faced the 

leap, but all went round by the sticks, a distance of nearly 7 feet. 

At 6 p.m, there were over 550 larve in the glass cell, and I re- 

duced its distance from the upper surface of the nest to about 2 

of an inch, so that the ants could even touch the glass with their 

antenne, but could not reach up nor step down. Still, though the 

drop was so small, they all went round. At 11 p.m. the greater 

number of the larve had been carried off; so I put a fresh lot in 
the cell. The ants were busily at work. At3 a.m. I visited them 
again. They were still carrying off the larve, and all going round. 

At 6 a.m. the larve were all removed. [I put a fresh lot, and up 

to 9 a.m. they went on as before. 

The following day (Oct. 17), E took two longer sticks, each 6 feet 

6 inches in length, and arranged them in a similar manner, only 

horizontally instead of vertically. also placed fine earth under 

the glass supporting the larve. At 8 o’clock I placed an ant on the 

larvee ; she took one, and I then coaxed her home along the sticks. 

She deposited her larva and immediately came out again, not, how- 
ever, going along the stick, but under the larve, vainly reaching up 

and endeavouring to reach the glass. At 8.30 I put her on the larvee 

again, and as she evidently did not know her way home, but kept 

stretching herself down and trying to reach the earth under the 
glass cell, I again coaxed her home aiong the sticks. At 9.3 she 

came out again, and again went under the larve and wandered 
about there. At 101 put her on the larve and again helped her 
home. At10.15 she came out again, and this time went to the stick, 

but still wanted some guidance. At 10.45 she again reached the 

frame, but immediately came out again, and I once more coaxed 
her round. After wandering about some time with a larva in her 

mouth, she dropped down at 11.14. After depositing her larva, 
she came out directly and went under the larve. JIagain coaxed 

her round, and this time also she dropped off the glass with her 

larva. At 12.30 she came out again, and for the last time I helped 
her round. After this she found her way by herself. At 12.20 

another (No. 2) found her way round and returned at 12.37. 
For the next hour their times were as follows :— 
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No. 1. No. 2. 

12.46 

12.47 

12.54 12.54 

en) 

10S al 

leat) 

ily 8 

1.12 

1.14 

1.19 

1LPAal 

1.26 

1.28 

1.32 

1.384 

1.38 

1.41 

1.45 

1.47 

1.52 

1.54 

Thus they both made 9 visits in an hour. As regards actual 
pace, I found they both did about 6 feet ina minute. Soon after 
these began, other ants came with them. It was a beautiful day, 

and all my ants were unusually active. At 1 p.m. I counted 10 

on the sticks at once, by 1.30 over 30, and at 5 in the afternoon 

over 60. They went on working very hard, and forming a con- 

tinuous stream till I went to bed at 11; and at 4 in the morning 

I found them still at work; but though they were very anxious 

and, especially at first, tried very hard to save themselves the 

trouble of going round, they did not think of jumping down, nor 
did they throw the larvee over the edge. 

Moreover, as I had placed some sifted mould under the glass, 

a minute’s labour would have been sufficient to heap up one or 
two particles, and thus make a little mound which would have 

enabled them to get up and down without going round. A mound 

Linch high would have been sufficient; but it did not occur to 

them to form oue. 

The following morning (Oct. 18) I put out some larvee again at 

6 a.m. Some of them soon came; and the same scene continued 

till 11.30, when | left off observing. 
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Again, on the 22nd Oct, I placed a few larve of &. flava in a 

class, which I kept continually replenished, which was suspended 

3 of an inch above the surface of the frame containing their nest, 
but only connected with it by tapes 5 feet long. I then, at 6.30, 

put a & nigra to the larvee; she took one and tried hard to reach 
down, but could not do so, and would not jump; so I coaxed her 

round the tapes. She went into the nest, deposited her larva, and 

immediately came out again. I put her back on the larve at 7.15; 

she took one, and again tried hard, but ineffectually, to reach 

down. I therefore again coaxed her round. She went into the 

nest, deposited her larva, and came out again directly as before. 

I put her back on the larve at 7.85, when the same thing hap- 

pened again. She got back to the nest at 7.40, and immediately 

came out again. ‘This time she found her way round the string, 
with some help from me, and reached the larve at 7.50. I helped 

her home for the last time. The next journey she found her way 

without assistance, and reached the larve at 8.26. After this she 

returned as follows, viz. :— 

At 8.50 

9. 0 

9.10 
9.17 
9.28 

I now made the length of the journey round the tapes 10 feet. 
This puzzled her a little at first. 

She returned as follows :— 

9.41 10.35 

9.55 10.44 

10. 8 10.55 

10.16 11. 6 

10.26 | 11.14 with a friend. 

I now made the length 16 feet. 

She returned at 11.34 

‘ 12.14 
12-20 two strangers found 

Es Palin the larvee. 

5 12.50 

a ale 
1.80 
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She returned at 1.46 

_ 1.59 

) 2.10 

ie 2.20 
‘5 2.35 

2.45 

2.52 

5p 3.10 

3.19 

3.29 

3.40 

3.50 I now put between 700 and 800 
4.14 larvee in the glass. 
4.31 

4,53 a stranger came. 
4 4 

4.56 

5. 8 

5.12 i 
5.20 i 

5.25 
5.40 

6. 6 

6.10 i 
6.51 

He) 
(sual 

7.15 33 
It surprised me very much that she preferred to go so far round 

rather than to face so short a drop. 

In illustration of the same curious fact, I several times put 

specimens of /. nigra on slips of glass raised on!y one third of an 
inch from the surface of the nest. They remained sometimes three 

or four hours running about on the glass, and at last seemed to 
drop off accidentally. 

Myrmica ruginodis has the same feeling. One morning, for 
instance, I placed one in an isolated position, but so that she 

could escape by dropping one third of an inch. Nevertheless at 

the same hour on the following morning she was still in captivity, 
having remained out twenty four hours rather than let herself 

down this little distance. 
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In my previous memoir I called attention to M. Forel’s inter- 

esting statement that when ants quit the pupa stage, they cannot 

distinguish friends from foes, though three or four days are suffi- 

cient to enable them to doso. Onthis point M. Forel has favoured 

me with the following interesting explanation :— 

“« Je prends des fourmis toutes jeunes (blanches encore) de fowr- 
miliéres et d’ espéeces entierement différentes; elles se mélent toutes 

amicalement les unes aux autres sans distinction, a l’exception 

WVune rufibarbis 3 qui se trouve étre un peu plus Agée et se retire 

al’écart avec un cocon; elle ne se décide a s’allier aux autres que 

le lendemain. Dia jours apres le commencement de l’expérience 
j’établis mes fourmis qui ont formé une communauté dans un coin, 

et je leur apporte de nouveiles jeunes fourmis toutes blanches 

prises au dehors. Les nouvelles venues elles ne sont pas mal dis- 
posées ; elles entrent au contraire dans la fente de mur ot sont les 

autres, mais les anciennes les repoussent, les menacent et les 

jettent dehors. Cette expérience démontre qu’au bout de dix 

jours les fourmis distinguent lewrs camarades des étrangeéres, tandis 

qu’elles ne font pas cette distinction dans les premiers jours qui 

suivent leur éclosion. Si je me suis permis d’écrire qu'il suffit de 

trois ou quatre jours de vie pour qu’une nouvelle éclose sache re- 

connaitre un ami d’un ennemi, ce n’est pas a la suite d’une expé- 

rience directe faite dans le but de fixer ce terme, mais parceque 

dans les innombrables observations faites sur ces fourmis je 

me suis assuré qu’il le fallait 4 peu prés ce temps pour atteindre 

un certain degré de coloration et de consistance, et qu’a ce degré 

de coloration et de consistance elles commencent 4 distinguer 

leurs ennemis, soit qu’elles s’enfuient, soit qu’elles leur montrent 

les dents. J’aurais du reste peut-étre mieux fait de ne pas fixer 

ainsi ce temps, car il y a tant de variations individuelles, suivant 

la température &c. que l’on ne peut étre assez prudent avant de 

généraliser. En hiver les jeunes fourmis deviennent beaucoup 
moins vite adultes qu’en été.” 

Division of Labour. 

In a nest of &. fusca which J established in my room on the 18th 
of December 1874, and in which the females began laying eggs 
about the middle of April, the pup had all come to maturity by 
the end of August ; and after this very few of the ants came out of 

the nest. On the 8rd of September I noticed an ant at some 
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honey which I had put out for their use. From that time to the 
present (Oct. 30) I have observed no other ant at the honey, 

while, on the contrary, I have found this particular ant feeding 

over and over again,—for instance, on the 12th, 13th, 14th, 15th, 

17th, 19th, 20th, 24th, 25th, 26th, 27th, and 28th of September, 1st, 

5th, 12th, 19th, 22nd, 24th, and 30th of October. As I was away 

sometimes for two or three days together, and am generally only at 

home in the mornings and evenings, it is very probable that this 
aut visited the honey every day, and took in stores to her com- 
panions. I have already mentioned a somewhat similar though 
less marked case. 

Concerning Affection and Behaviour to Wounded. 

As regards the affection of ants for one another, Latreille makes 
the following statement :—“ Le sens de l’odorat,”’ he says*, “se 

manifestant d’une maniére aussi sensible, je voulois profiter de 
cette remarque pour en découvrir le siége. On a soupconné 
depuis longtemps qu’il résidoit dans les antennes. Je les arrachai 

4 plusieurs fourmis fauves ouvriéres, auprés du nid desquelles je 

me trouyois. Je vis aussitot ces petits animaux que j’avois ainsi 

mutilés tomber dans un état d’ivresse ou une espéce de folie. Ls 

erroient ca et la, et ne reconnoissoient plus leur chemin. Ils 

m’occupoient; mais je n’étais pasle seul. Quelques autres fourmis 
s’approchérent de ces pauvres affligées, portérent leur langue sur 
leurs blessures, et y laissérent tomber une goutte de liqueur. Cet 

acte de sensibilité se renouvela plusieurs fois; je l’observoi avec 

une loupe. Animaux compatissans! quelle lecon ne donnez-yous 
pas aux hommes.” 

“ Jamais,” says M. de Saint Fargeaut, “une Fourmi n’en ren- 

- contre une de son espéce blessée, sans l’enlever et la transporter a 
la fourmiliére. L’y soigne-t-elle? Je ne sais, mais je vois dans 

ce fait une bienveillance que je ne retrouve dans aucun autre 

insecte, méme social.” 

I have not felt disposed to repeat M. Latreille’s experiment, 
nor have I been so fortunate as to witness such a scene acci- 

dentally. My limited experiences have been of the opposite 

character. On one occasion (Aug. 13) a worker of &. nigra, 
belonging to one of my nests, had got severely wounded, but 
not so much so that she could not feed; for though she had 

* Hist. Nat. des Fourmis, p. 41. 

+ Hist. Nat. des Ins. Hymén. vol. i. p. 99. 
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lost five of her tarsi, tinding herself near some syrup, she crept to 
it and began to feed. I laid her gently on her back close to the 
entrance into the nest. Soon an ant came up to the poor sufferer, 

crossed antennze with her for a moment, then went quietly on to 
the syrup and began to feed. Afterwards three other ants did the 

same; but none took any more notice of her. 

Aug. 15. I found at 1 p.m. a Myrmica ruginodis which had lost 
the terminal portion of both her antenne. She seemed to have 

lost her wits. J put her into her nest; but the others took no 
notice of her ; and after wandering about a little, she retired into a 
solitary place, where she remained from 3 P.M. to 8 without moving. 

The following morning I looked for her at 5.30, and found her 

still at the same spot. She remained there till 9, when she came 

out. She remained out all day ; and the following morning I found 
her dead. 

Indeed I have often been surprised that in certain cases ants 
render one another so little assistance. The tenacity with which 

they retain their hold on an enemy they have once seized is well 

known. M. Mocquerys even assures us that the Indians of Brazil 

made use of this quality in the case of wounds; causing an ant to 

bite the two lips of the cut and thus bring them together, after which 
they cut off the ant’s head, which thus holds the lips of the wound 

together. He asserts that he has often seen natives with wounds 

in course of healing with the assistance of seven or eight ants’ 

heads*! Now I have often observed that some of my ants had 

the heads of others hanging on to their legs for a considerable 

time ; and as this must certainly be very inconvenient, it seems 

remarkable that their friends should not relieve them of such an 

awkward encumbrance. 

Recognition of Friends. 

I have also made some experiments on the power possessed by 
ants of recognizing their friends. It will be remembered that 

Huber gives a most interesting account of the behaviour of some 
ants, which, after being separated for four months, when brought 
together again, immediately recognized one another, and “fell to 

mutual caresses with their antenne.’’ Forel, on the contrary, 

regatds these movements as indicating fear and surprise rather 

than affection, though he also is quite inclined to believe, from his 

* Ann. Soc. Ent. France, 2 Sér. tom. ii. p. 67. 
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own observations, that ants would recognize one another after a 
separation of some months. The observation recorded by Huber 
was made casually ; and he does not seem to have taken any steps 
to test it by subsequent experiments. The fact is one, however, 

of so much interest that it seemed to me desirable to make further 
experiments on the subject. On the 4th of August I separated 

one of my nest of F. fusca into two halves, which I kept entirely 
apart from one another. 

Four days afterwards (August 8th) I put an ant from a different 

nest into one of these at 8 a.m. She was at once attacked ; two 

hung on to her till about 11, when they left her. Before evening 
she seemed to have fraternized with them. 

Aug. 13. I put another stranger into one of these nests at 9 

AM. At 10.380 one of the ants was dragging her about by an 
antenna; at 1 she was free; and at 2 I found her among the 

rest, apparently received as a friend. Two days afterwards she 

was still well. 
Aug. 16. I took one of the ants which I had removed from the 

others on the 4th and replaced her with her old companions. They 

seemed to take no notice of her, and certainly did not attack her. 

Aug. 20. I put in a stranger at 7.80. At 7.45 one of them had 

hold of her by the mandibles ; at 9.30 one was hanging on to her 
hind leg; at 10.45 she was free; and I did not see them attack 

her any more. 

Aug. 22. At 7.30 put in a stranger and one of their former 
companions- One of the ants attacked the former; they took no 
notice of the latter so far as I could see. At 10.45 they both 

seemed athome. This stranger I saw repeatedly afterwards, and 
she had evidently been received completely into the community. 

Sept. 3. At 7 a.m. I put a stranger in and also one of their old 

companions. Neither of them was attacked. 
Sept. 17. Put in three strangers; but they were not attacked. 

Oct. 3. I put in another stranger; but they did not seem to 

mind her. 
As, therefore, in some cases these ants did not appear disposed 

to attack strangers, I tried similar experiments with a nest of 

Myrmica ruginodis. 

On the 20 August I divided a colony of this species, so that 
one half were in one nest (No. 9) and the other half in another 

(No. 15), and kept them entirely apart. 
On the 3rd Oct. I put into nest 15 a stranger and an old com. 
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panion from nest 9. One of them immediately flew at the stranger ; 
of the other they took no notice. ; 

‘Oct. 18. At 10 a.m. I put in & stranger and a friend from 

nest 9. In the evening the former was killed, the latter was all 
right. 

Oct 19. I put one in a small bottle with a friend from nest 9. 
They did not show any enmity. I then put in a stranger; and 

one of them immediately began to fight with her. In the evening 

the stranger was dead. 

Oct. 24. I again put in a stranger and a friend. The former 
was attacked, but not the latter. The following day I found the 
former almost dead, while the friend was all right. 

Oct. 31. T again put ina stranger anda friend. The former 
was at once attacked ; but in this case the friend also was, after a 

bit, seized by the leg, but eventually released again. On the fol- 

lowing morning the stranger was dead, the friend was all right. 
Nov. 7. Again I put in a stranger and a friend. The latter 

was soon attacked and eventually killed; of the former they did 

not seem to me to take any particular notice. I could see no 
signs of welcome, no gathering round a returned friend; but, on 

the other hand, she was not attacked. 

The Senses. 

Much has been written on the use of the antenne of insects. 
That they serve as organs of touch all are agreed ; but itis almost 

equally clear that this is not in most cases their only function. 

Some entomologists regard them as auditory, some as olfactory 

organs. There is, however, a third alternative, which I would 

venture to suggest, namely that in those insects in which the 
sense of hearing is highly developed they may serve as ears, while 

in those which have a very delicate sense of small, they may act as 

olfactory organs. This view is not in itself so improbable as might 

at first sight appear. It is evident that, in the Articulata, organs 
of sense are developed in various parts of the body. Whether 

the curious organ discovered by Miller in the metathorax of 
certain Orthoptera be an ear or not, it must surely be an organ 
of some sense. Hicks and others have described structures in the 
halteres and wings of various insects which have all the appear- 
ance of being organs of sense; while among the Crustacea we 

find the remarkable case of Mysis, which even has an organ of sense 
in its tail. Itis not then so improbable as might at first sight 
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appear, that the antennz should in some species act as ears and 
in others serve for the perception of odours. The position, more- 
over, which they occupy renders them a most advantageous situ- 
ation for an organ of sense. This suggestion would also explain 
various experiments and observations recorded by skilful entomo- 
logists, and which it is otherwise difficult to reconcile with one 
another. 

The Sense of Hearing. 

Many eminent observers have regarded the antenne as audi- 
tory organs, and have brought forward strong evidence in favour 
of their view. Lespés, for instance, found that a female Locusta 

viridissima, which was very sensitive to sound, lost apparently all 

power of hearing when the antennze were removed. She lived 

a fortnight longer and continued to eat. M. Lespés observed no 

other result except the loss of hearing. 
So far as I am aware, no proof has yet been adduced that ants 

possess the power of hearing. In order, if possible, to throw some 

light upon this interesting question, I made a variety of loud 

noises, including those produced by a complete set of tuning-forks, 
as near as possible to the ants mentioned in the preceding pages, 

while they were on their journeys to and fro between the nests 
and the larve. In these cases the ants were moving at a steady 

pace and in a most business-like manner, and any start or altera- 
tion of pace would have been at once apparent. I was never able, 
however, to perceive that they took the slightest notice of any of 

these sounds. Thinking, however, that they might perhaps be 
too much absorbed by the idea of the larve to take any notice of 

my interruptions, I took one or two ants at random and put them 
on a strip of paper, the two ends of which were supported by pins 

with their bases in water. The ants imprisoned under these cir- 

cumstances wandered slowly backwards and forwards along the 

paper. As they did so, I tested them in the same manner as 

before, but was unable to perceive that they took the slightest 

notice cf any sound which I was able to produce. I then took a 

large female of F. ligniperda, and tethered her ona board toa 

pin by a delicate thread about 6 inches in length. After wan- 

dering about for a while, she stood still, and I then tried her as 

before; but, like the other ants, she took no notice whatever of 

the sounds. 
It is of course possible, however, if not probable, that ants, even 

LINN. JOURN.—ZOOLOGY, VOL, XII. 35 
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if deaf to sounds which we hear, may hear others to which we are 

deaf. On this subject I hope to make some experiments, in which 

Mr. Spottiswoode has kindly promised to assist me. 

The Sense of Smell. 

T have also made similar experiments, though with very different 

results, on the power of smell possessed by ants. I dipped 
camel’s-hair brushes into peppermint-water, essence of cloves, 
lavender-water, and other strong scents, and suspended them 

about 2 of an inch above the strips of paper along which the 
ants were passing in the experiments above recorded. Under 

these circumstances, while some of the ants passed on without 
taking any notice, others stopped when they came close to the 

pencil, and, evidently perceiving the smell, turned back. Soon, 

however, they returned and passed the scented pencil. After 

doing this two or three times, they generally took no further 

notice of the scent. This experiment left no doubt on my 

mind; still, to make the matter even more clear, I experi- 

mented with ants placed on an isolated strip of paper, as de- 
scribed on p. 495. Over the paper, and at such a distance as 
almost, but not quite, to touch any ant which passed under it, 

I again suspended a camel’s-hair brush, dipped in assafoetida, 

lavender-water, peppermint-water, essence of cloves, and other 

scents. In this experiment the results were very marked; and no 

one who watched the behaviour of the ants under these circum- 
stances could have the slightest doubt as to their power of 

smell. 

I then took a large female of & ligniperda and tethered her 

on a board by a thread as before. When she was quite quiet 

I tried her with the tuning-forks ; but they did not disturb her 

in the least. I then approached the feather of a pen very quietly, 

so as just to touch first one and then the other of the antenne, 

which, however, did not move. I then dipped the pen in essence 
of musk and did the same; the antenna was slowly retracted and 
drawn quite back. I then repeated the same with the other an- 
tenna. IfI touched the antenna, the ant started away, appa- 

rently smarting. I repeated the same with essence of lavender 

and with a second ant. 
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As to Sentiments of Benevolence. 

Mr. Grote, in his ‘ Fragments on Ethical Subjects,’ regards it 

as an evident necessity that no society can exist without the sen- 
timent of morality. “ Every one,” he says, “ who has either spoken 
or written on the subject has agreed in considering this sentiment 
as absolutely indispensable to the very existence of society. With- 
out the diffusion of a certain measure of this feeling throughout 

all the members of the social union, the caprices, the desires, and 

the passions of each separate individual would render the main- 

tenance of any established communion impossible. Positive mo- 
rality, under some form or other, has existed in every society of 

which the world has ever had experience.” 
If this be so, then ants also must be moral and accountable 

beings. I cannot, however, of course urge this, because I have 
elsewhere attempted to show that even as regards man, the case 

is not by any means clear. In the case of ants, various observers 

have recorded instances of attachment and affection, some of which 

have been referred to in my previous papers. With reference to 
this part of the subject, I have made some further experiments. 

Jan. 3, 1876. I immersed an ant (Ff. nigra) in water for half 

an hour; and when she was then to all appearance drowned, I 
put her on the strip of paper I mentioned on p. 473. The strip 
was half an inch wide; and one of my marked ants belonging to 

the same nest was passing continually to and fro over it. The 
immersed ant lay there an hour before she recovered herself; and 

during this time the marked ant passed by 18 times without 

taking the slightest notice of her. 
I then immersed another ant in water for an hour, after which 

I placed her on the strip of paper as in the preceding case, She 
was three quarters of an hour before she recovered: during this 

time two marked ants were passing to and fro; one of them went 

by 18 times, the other 20 times ; and two strangers also went over 

the paper; but none of them took the slightest notice of their 

drowned friend. 
I then immersed another ant for an hour, and then put her on 

the strip of paper. She took an hour to recover. The same two 

marked ants as in the previous observation were at work. One 

passed 30 times, the other 28 times, besides which five strangers 

passed by ; but not one took the slightest notice. 

I immersed three ants for eight hours, and then put them on 
35* 
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the strip of paper. They began to recover in three quarters of an 

hour, but were not quite themselves till half an hour afterwards. 

During the first three quarters of an hour two marked ants 
passed, each four times; and two others also went by. During 

the following half-hour the two marked ants passed 16 times, and 

three strangers; but none of them took any notice. 
I immersed another ant for forty minutes, and put her on the 

strip of paper. She recovered in twenty minutes, during which 

time two strangers passed, and the marked ants, which were the 

same as in the preceding case, went by 14 times without taking 

any notice. 
I immersed two ants for ten hours, and then placed them on 

the strip of paper. The same two marked ants passed respectively 
18 and 26 times, and one stranger passed again, without taking 

any notice. After this I left off watching. 
I immersed two ants for four hours, and then put them on the 

strip of paper. They began to recover in an hour, during which 

two marked ants, not the same as in the preceding case, passed re- 
spectively 28 and 10 times, and two others went by; but none of 

them took any notice. 

I immersed an ant for an hour, and then put her on the same 
strip of paper as in the previous cases. A marked ant passed her 

twelve times; and three others also took no notice; but, on the 

other hand, a fourth picked her up and carried her off into the nest. 

Again, I immersed an ant for an hour, and put her on the string. 

The marked ant passed twice, after which she did not return. 

Soon after, another ant came by and, picking up the immersed one, 
carried her off to the nest. 

I do not bring forward these cases as proof or even as evidence 
that ants are less tender to friends in distress than previous obser- 

vers have stated to be the case; but they certainly show that ten- 
derness is not invariably the rule; and, especially when taken in 

connexion with the two following cases, they are interesting illus- 
trations of the individual differences existing between ants—that 
there are Priests and Levites, and good Samaritans, among them 

as among men. 

Bens. 

Their Appreciation of Colour. 

Bees soon accustom themselves to look for honey on papers of 
particular colours. For instance, on Sept. 13, at 11 a.m., I brought 
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up a bee from one of my hives; at 11.40 she returned to honey 
which I had put on a slip of glass on green paper. 

She returned at 11.51. And again 
. 12. 1 
3 12.13 

12.22 

- 12.33 
x 12.46 
; 12.58 
bs 1.12. This time she lost her way in the room. 

i 1.49 
i 2. 1. This time she got stuck in the honey, and 

had to clean her. 
sy 2.25 

a 2.40: I now put red paper instead of the green, 
and put the green paper with a similar 

quantity of honey on it a foot off. 

os 2.51 to the honey on green paper. I then gently 

moved the green paper with the bee on 

it, back to the old spot. When the 

bee had gone, I put yellow paper where 
the green had been, and put the green 

again a foot off. 
z 3. to the honey on the yellow paper. I dis- 

turbed the bee, and she at once flew to 

the honey on the green paper; when 

she had gone, I put orange paper in 

the old place, and put the green paper 

about a foot off. 

‘ 3.10 to the honey on the green paper. I again 
gently moved the paper, with the bee 
on it, to the usual place ; and when the 

bee had gone, put white paper in the 
old place, and put the green a foot off. 

a 3.20 to the honey on the green paper. I again 
gently moved the green paper, with the 

bee on it, to the old place; and when 
she had gone, replaced it by blue paper, 
putting the green a foot off. 

3.30 to the honey on the green paper. I again re- 
peated the same thing, putting yellow 

instead of blue. 
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She returned at 3.40 to the green paper. 
sition of the yellow and green papers ; 

4. 6 

4.15 

3.51 to the green. 

I now reversed the po- 

After this 

4.28, when she left off for the day, 

nor were there any bees still working in the garden. The same 
afternoon a wasp, which I was observing, remained at work till 

6.29. 

Aug. 20. About noon I brought five bees to some honey at my 
window. They all soon returned, and numerous friends came 
with them. One of them I put to some honey on blue paper. 

She returned as follows, viz. :— 

At 12.36 

12.42 

12.58 

1.28 

1.38 

1.49 

2. 2 

2.11 

2.24: 

At 2.30 
2.38 
BD 
3.10 
3.22 
3.50 
4. 4, 
4.14 
4.23 

when I left off watching and shut her out. The longer intervals 
are due to her having got some honey every now and then on her 

wings and legs, when she lost a little time in cleaning herself. 

Aug. 21. I opened my window at 6 a.m. No bee came till at 

7.33 the above one came to the honey on blue paper. 
T also placed some honey on orange paper about 2 feet off. 

At 7.42 she returned to the honey on blue paper, and again 

7.55 she returned to the honey on blue paper. 

8. 3 

8.14 

8.25 

8.36 

8.44: 

8.54 

9. 5 

3) 

T then transposed the papers, but not the honey. 



SIR JOHN LUBBOCK ON ANTS, BEES, AND WASPS. 501 

At 9.16 she came back to the honey 
on blue paper. 

9.29 

9.39 

9.53 

10. O 

10. 8 

10.21 

10.30 

10.42 

10.53 

ll. 4 

11.16 

11.28 

11.41 

11.56 

12. 8 

IDA 

12.27 

12.40 

12.50 

1. 0 

1.18 

1.25 

1.40 

1.47 

1.57 

2. 6 

2.17 ) 

green paper. 

blue 

green 

Ithen tranposed the papers 
again. 

I then transposed them 
again. 

T now put green paper in- 

stead of orange, and 
transposed the places. 

I transposed them again. 

I now put red paper in- 

stead of green, and 
transposed the places. 

I transposed them again. 

I now put white paper in- 
stead of red, and trans- 

posed the places. 

I transposed them again. 

Inow put green paperagain 

* instead of white, ana 
transposed the places. 

I transposed them again. 

and thento ,, 5 

the green. 

bP 

green. 
blue, and then to __,, ‘ 

ereen. 

blue. 

3) 

The following day I accustomed this bee to green paper. She 



502 SIR JOHN LUBBOCK ON ANTS, BEES, AND WASPS. 

made 63 visits (beginning at 7.47 and ending at 6.44), of which 

50 were to honey on green paper. 

The following day, Aug. 23, she began work :-— 

At 7.12 returning to honey on green paper. I then put some on 

yellow paper about a foot off. 

7.19 she turned to the honey 
on green paper. 

7.25 5 I replaced the yellow paper 

by orange and transposed 

the places. 

7.36 = ‘ 1 transposed the colours so 

that the orange might be 

on the spot to which the 

bee was most accustomed. 

} I transposed the colours. 

744: _ as I now put white instead of 

orange. 

7.55 Me s Transposed the papers. 

Salt R ms T now put blue paper instead 

of white. 

8.12 53 blue paper. I now put red instead of 
blue. 

8.23 : green paper. 

8.25 : : 
8.47 m5 

I then ceased observing and removed the honey. 

Thus the bee which was accustomed to green returned to that 

colour when it was removed about a foot, and replaced by yellow, 
orange, white, and red; but on the other hand, when blue was so 

placed, she returned to the blue. I kept this bee under observa- 
tion till the 28th, but not with reference to colours. 

Aug. 24. At 7.45 I put a bee (No. 5) to honey on green paper, 

to which she kept on returning till 9.44. The next day (Aug. 

25) she came at 7.38, and I let her come to the green paper till 9. 
The following morning she returned at 6 a.M., coming back as 

follows, viz. :— 

At 6.10 
6.18 

6.25 

6.35 

6.45 
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6.54 

7.3 

7.18 

I now put orange in place of green, and put the green a 
foot off. 

At 7.24 she returned to the green. 

7.36 ss 

7.50 

8. 3 ” bP) 

blue. 

99 

I replaced the paper with 

the bee on it ; and when she 

had gone I put light blue 
in place of the green, and 
again moved the green a 
foot off. 

I again replaced the paper 

with the bee on it; and 

when she had gone I put 
yellow in place of the green, 

and again moved the green 

a foot off. 
I then did exactly the same, 
only putting vermilion in 
place of the green. 
I then did exactly the same, 
only putting white in place 

of green. 

It would almost seem, from these observations, as if there was 

less distinction in the eye of the bee between green and blue than 

between green and other colours. 
would have an interesting bearing on the colours of flowers. 

April 4. A fine day, but cold. I broughta bee to some honey 

at my window. She returned at the following times :— 
egal 

iL.Iys 

1.24: 

1.41 

1.50 

7ei5) AL 

2. 6 

Tf this should be confirmed, it 

2.18 

3.11 

3.20 

3.31 

3.38 

3.50 

But during this time only one other bee came to the honey ; 

and, indeed, after 2 no other bees were at work. 

I had on Aug. 20 introduced some bees to honey in my room, 

since whichit had been much yisited by them. On the 24th I 
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put a bee to some honey inside a flower-pot 5 inches high and 5 
wide at the base. The flower-pot was laid on its side, and the 

mouth closed, so that the bee had to come out through the hole 
in the bottom, which was about 4 an ineh in diameter. To 
make things easier for her, I made her a small alighting-board of 
wood, the top of which was level with the hole. I then placed 
the flower-pot on the spot where she was accustomed to find 

the honey. She had made her first visit that morning at 6.45, 

returning 

at 6.55 

7.5 
7.14 

7.23 And when I put her, while feeding, into the 

flower-pot, she found her way out without 

difficulty. 
At 7.40 she returned, but did not seem able to find her 

way; so 1 put her in. The same thing 

happened again at 

7.50 

8. 6 
and 8.20 

but at 8.38 she found her way in easily, and had no further 
difficulty. She returned at 

8.53 
9. 5 
9.14: 

9.25 

9.41 

9.55 

10. 6 This time a friend came with her and followed 

her in. I captured her. No. 2 took no 
notice, but returned 

At 10.19 | Jae 1S NS 

10.30 | 12.25 

10.44 | 12.8 

10.54 12.50 

11. 6 Tis 2 

11.20 1.14 

11.31 1.25 

11.44 1.36 

11.55 | LAT 
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At 1.57 At 4.44 

2.9 4.55 

2.19 5.10 

2.31 5.24 

2.43 5.35 

2.59 5.46 

3.25 5.58 

3.33 6.9 

3.44 6.20 

3.56 6.42 

Ay, | TO 
4.21 | 7.15 

4.34 is making 59 visits. 

After which she came no more that day. With the one exception 
above mentioned, during the whole time no other bee came to the 

honey. I might also mention that I had put out six similar flower- 

pots in a row, and that this seemed to puzzle the bee a good deal ; 
she frequently buzzed about before them, and flew from one to 

the other before entering. When she went in, she generally stood 
still just inside the entrance for about thirty seconds, buzzing 

loudly with her wings. I thought at first whether this could be 

intended as a sort of gong to summon other bees to the feast ; but, 

though several were flying about, at any rate none came. The fol- 

lowing day (Aug. 25) she came at 6.51, and had made nine journeys 

up to 8.41, when I left off watching. During this time no other 

bee came. 

Aug. 26. She came at 6.82, and up to 8.43 had made 13 journeys. 
7 i strane SAY a cena 1A nee 
28 5 Gla aia lel See 

It was a gloomy morning. No other bee came. 

WASPS. 

In my previous paper I endeavoured to show that wasps are 
entitled to at least as much credit as bees for industry. Indeed, 
as far as my experience goes, they both begin to work earlier in 

the morning and continue later in the evening. But without 

making any invidious comparisons, the following cases which I 

give as showing that wasps do not by any means always bring 
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friends to share any good things they may have discovered, also 

prove their great industry. Thus :— 

July. I marked a wasp (V. vulgaris, 2) and put her to some 

honey. All day she kept coming back till past 8 in the even- 

ing, but brought no friend. I do not think it necessary to give 

the times of all her visits; but I may give the times for a few. 

For instance, 

At 3.18 she came to the honey, and at 3.14 returned to her nest. 
3.16 f hs 3.18 oe 
3.20 ; i 3.21 : 
3.24 A ‘ 3.25 i 
3.27 S : 3.28 i 
3.29 - “ 3.30 3 

3.35 A : 3.36 . 
3.40 f ‘ 3.41 : 
3.438 i i 3.44 ‘ 
3.46 : » 3.47 , 
3.49 i : 3.50 i 
3.53 i . 3.54 x 
3.56 : : 3.57 é 
4. 0 ° : Ai . 
4. 3 a 4, 4 é 
4. 6 3 i 4. 7 A 
4.10 rf ain i 
4.14 

Thus having made no less than 19 journeys ia one hour. 

On the 10th of September, 1875, I marked a wasp. On the 
11th she came to the honey for the first time, 

returning at 7.25, and left at 7.27, 
dat BA - 7.37 
es 741 bs 7.44 
5 7.49 2 7.51 
5 7.56 a 7.58 
hy 8. 8 i 8. 6 
r 8.13 2 8.16 
4 8.20 i 8.23 
{BESO R 8.32 
iL 8.37 fs 8.40 

8.46 8.51 
Sie was distur wed 
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Returning at 9. 4, she left at 9. 5 

a OO , 9.10 
aeons if 9.16 

She was disturbed. 
By nora saw Oee 
ns 9.50 i 9.54 

She was disturbed. 

LO TOG) ssh eakOue2 
Re LOMO a lOcds 
| O20 bye lONoS 
1026 LE TORE 
hu lO8S sp 1, slO8S 
py nal wa 2048 
OG we 1 10:49 
» 10:54 » 10.56 
EO Le pelle 
ei sles ee aie 
cera at2) Ae LAS 
pe n20) i ALD 
St Tae PTO) 
ae plage Pee hese 
bo 11389 Tiel 
Pamela ne tea 
tse: Tulse! 
oe 159 = ee @ 
Seale Bui, 8 
one aloslG 

ee oe 
Toe yy eee 

12.35 ane D7 
1242 ib 
a) 1249 oe 1252 
Woes eo URLDSE 
a LENO x ies 
sb tS ‘ 1.10 
pele F 1.15 
sist e 1.21 
con GE25 : 1.27 
 , veihst . 1.33 

1874 1.39 

1.43 3 1.45 

CS 
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Returning at 1.51, she left at 1.53 
1.58 c 2. 0 
2. 4 . 2.6 
2.11 2.13 

Fi 2ug . 2.20 
2.28 : 2.30 
2.33 2.35 
2.40 2.42, 
2.45 a; 2.47 

3) 2.53 y 2.56 
Fae BLO ; a 

BA C 3.5 
a 3. 9 33 3.11 
. 3.15 o 3.17 

By Oe s 3.25 
3 3.30 “ 3.32 

» BOT 3.39 
J BAS se) ORG 
ie Oats) pe 3.54 
AO a 4. 2 
Awe : 4. 9 
is 4.15 A 4.17 

ea) 424 
a 4.29 my 4.31 

Si Aa i. 4.37 
5) 4a 4.43 
ee sO i 4.52 
ees 4.59 
ae : 5. 5 
% 5.10 i 5.12 

. 5.17 5 5.19 

a eae : 5.25 
a REO A 5.82 
by s.eu0 5.39 
ed y 5.46 
Pees 50) : 5.52 
BAG : 5.58 
yy) EO RRD ? 6. 4 
3 Oey i 6. 9 
eG) é 6.15 
CAP OD 6.22 
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Returning at 6.28, she left at 6.30 

mar Gi odghe ae) 6.36 
ee Gul : 6.43 

This was her last visit for the evening, making no less than ninety- 
four visits in the day, during which time only two other wasps 

found the honey, though it was lying exposed on a table at an 

open window. The following morning she came at 6.18 and made 

twenty visits up to 8.18, after which I did not record them. 
During this time no stranger came. 

No doubt, however, if a wasp is put to honey in an exposed 

place, other wasps gradually find their way to it. To determine, 

if possible, whether they were purposely brought, I tried the fol- 

lowing experiment. On the 20th of September I marked a wasp 
and put her to some honey, which she visited assiduously. The 
following morning I opened my window at 6, and she made her 

first visit at 6.27, the temperature being 61° Fahr. I then placed 
the honey in a box communicating with the outside by an india- 

rubber tube 6 inches long and 3 inch in diameter. The wasp, 
however, soon got accustomed to it, and went in and out without 

much loss of time. The 22nd was finer; and when I opened my 

window at 6 in the morning, she was already waiting outside, the 

temperature being 61°. The 23rd was rather colder, and she came 

first at 6.20, the temperature being 61°. 
I was not at home during these days; but, as far as I could 

judge from watching in the mornings and evenings, no other wasp 

found the honey. On the 24th I had a holiday and timed her as 

follows. It was rather colder than the preceding days, and she 

did not come till 6.40, when the temperature was 58°. She re- 

turned as follows :— 

6.49 8.19 
6.58 8.26 
AO 8.35 
7.22 8.45 
7 32 | 8.52 
7.40 | Om 

7.50 9.12 
8.0 | 9.45 
8. 9 | 

1 had almost closed the window ; so that she had a difficulty in 

finding her way. 
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9.58 10.32 

10.10 10.51 

The temperature was still only 60°, and it was raining, scarcely 

any other wasps about. 

al tec ee 2.59 
alee | 3.8 
11.21 3.14 
11.29 | 3.23 
11.40 3.32 
11.46 | 3.40 
11.56 | 3.48 
12.6 3.57 
12.14. 4.12 
12.25 4.20 
12.33 | 4.29 
1.21 | 4.39 
1.32 AAT 
1.42 4.58 
1.53 | 5. 6 

D6 | cali 

211 5.28 
9.96 | 5.85 
2.35 | 5.42 
Qi 5.52 

This was her last visit. During the whole day no other wasp 
found the honey. I also tried other wasps, concealing the honey 

in the same manner, and with a similar result. 

I have no doubt some wasps would make even more journeys 

m a day than those recorded above. 

Power of distinguishing Colours. 

As regards colours, I satisfied myself that wasps are capable of 
distinguishing colour, though they do not seem so much guided 

by it as bees are. 

July 25. At 7 a.m. I marked a common worker wasp (V. vul- 

garis) and placed her to some honey on a piece of green paper 7 
inches by 43. She worked with great industry, as recorded 

on p. 506. After she had got well used to the green paper, I 

moved it 18 inches off, putting some other honey on blue paper, 
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where the green had previously been. She returned to the blue. 
I then replaced the green paper for an hour, after which I moved 
it 18 inches as before, and put brick-red paper in its place. She 
returned to the brick-red paper. But although this experiment 
indicates that this wasp was less strongly affected by colours than 

the bees which I had previously observed, still I satisfied myself 

that she was not colour-blind. 
I moved the green paper slightly and put the honey, which, as 

before, was on a slip of plain glass, about 4 feet off. She came back 
and lit on the green paper, but finding no honey, rose again, and 

hawked about in search of it. After 90 seconds I put the green 
paper under the honey, and in 15 seconds she found it. I then, 

while she was absent at the nest, moved both the honey and the 

paper about a foot from their previous positions, and placed them 

about a foot apart. She returned as usual, hovered over the 
paper, lit on it, rose again, flew about for afew seconds, lit again 

on the paper, and again rose. After 2 minutes had elapsed, I 

slipped the paper under the honey, when she almost immediately 

(within 5 seconds) lit on it. It seems obvious, picaceete, that 

she could see green. 
I then tried her with red. I placed the honey on bidenedl 

paper, and left her for an hour, from 5 P.a. to 6, to get accustomed 

to it. During this time she continued her usual ae I then 
put the honey and the coloured paper about a foot apart ; she re- 

turned first to the paper and then to the honey. I then trans- 
posed the honey and the paper. This seemed to puzzle her. She 

returned to the paper, but did not settle. After she had hawked 

about for 100 seconds I put the honey on the red paper, when she 

settled on it at once. I then put the paper and the honey again 

18 inches apart. As before, she returned first to the paper, but 

almost immediately went to the honey. In a similar manner I 

satisfied myself that she could see yellow. 
Again, on August 18th I experimented on two wasps, one of 

which had been coming more or less regularly to honey on yellow 

paper for four days, the other for twelye—coming, that is to say, for 
several days, the whole day long, and on all the others, with two 

or three exceptions, for about three hours in the day. Both 
therefore had got well used to the yellow paper. I then put 

blue paper where the yellow had been, and put the yellow paper 

with some honey on it about a foot off. Both the wasps returned 
to the honey on the blue paper. I then moved both the papers 

LINN. JOURN.—ZOOLOGY, VOL. XII. 36 
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about a foot, but so that the blue was somewhat nearer the ori- 

ginal position. Both again returned to the blue. I then trans- 
posed the colours, and they both returned to the yellow. 

Very similar results were given by the wasp watched on the 

11th of September. After she had made twenty visits to honey 
on blue paper, I put it on yellow paper and moved the blue 12 

inches off. She came back to the yellow. I then put vermilion 
instead of yellow; she came back to the vermilion. I transposed 
the colours; she came back to the vermilion. 

I put white instead of vermilion; she returned to the blue. 

oy) green 33 white 39 or] bb) 

» orange  ,, green * xp H 

I transposed the colours . ae orange. 

T put white instead of orange 7 i white. 

yy oreen Fe white - if blue. 

5 purple 5s green e Bs purple. 

4 orange " purple 5, a orange. 

» green , orange . x green. 

I transposed the colours 2 Bs blue. 

39 oy) ” ” green. 

So far therefore she certainly showed no special predilection 
for the blue. I then left her the rest of the day to visit honey 

on blue paper exclusively. She made fifty-eight visits toit. The 
following morning I opened my window at 6.15, when she im- 
mediately made her appearance. 

I let her make ten more visits to the honey on blue paper, 
moving it about a foot or so backwards and forwards on the 
table. I then put orange paper instead of the blue, and put the 
blue about a foot off. She returned to the orange. 

I put yellow instead of orange; she returned to the yellow. 

Vermilion: 5 yellow is if vermilion, 

» white a vermilion _,, i white. 

» green aS white e i green. 

I transposed the colours ; Hi a blue. 

T now put vermilion instead of 
green, and moved both of them a 

foot, but so that the vermilion was 

nearest the window, though touch- 

ing the blue ; a 5 vermilion. 

Again, September 11, I marked a wasp. She returned to the 
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honey over and over again with her usual assiduity. The follow- 
ing morning I put the honey on green paper; she came backwards 
and forwards all day. On the 18th I opened my window at 6.8, 
and she came in immediately. During an hour she made ten 
journeys. On her leaving the honey for the eleventh time, I placed 

some honey on vermilion paper where the green had been, and put 

the honey and the green paper about a foot off. 
She returned at 

7.25 to the vermilion. I then put orange instead of vermilion. 
(34) orange a8 blue 55 orange. 

740 4, blue i white x blue. 

7.47 ,, white » yellow o white. 

7.55  ,, yellow and then to the green. I transposed the 
colours. 

8.2 ,, green. I then moved both colours about a foot, 
but so that the yellow was a little nearer to the old place. 

She returned at 8.9 to the yellow. 

I then removed the yellow paper and honey, and sled the 
honey which had been on the green paper about a foot from it 
on the table. 

At 8.15 she returned and lit on the green paper, but imnie- 
diately flew off to to the honey. I Sag transposed the honey and 

the paper. 
At 8.24 she returned and again lit on the paper, but imme- 

diately flew off to the honey. 
Thus, therefore, though it is clear that wasps can distinguish 

colours, they appear, as might be expected from other considera- 

tions, to be less guided by it than is the case with bees. 

Direction of Flight. 

Every one has heard of a “bee-line.” It would be no less 
correct to talk of a wasp-line. On the 6th of August I marked 

a wasp, the nest of which was round the corner of the house, so 

that her direct way home was not out at the window by which 

she entered, but in the opposite direction, across the room to 

a window which was closed. JI watched her for some hours, 

during which time she constantly went to the wrong window 

and lost much time in buzzing about at it. Aug. 7, I was not 

able to watch her. Aug. 8th and 9th, I watched her from 6.25 

A.M., when she made her first visit. She still constantly went 

to the closed window. Aug. 10th and 11th, I was away from 
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home. Aug. 12th, she made her first visit at 7.40, and still 

went to the closed window. Aug. 13th, her first visit was at 
6.15; she went to the closed window and remained buzzing 

about there till 7, when I caught her and put her out at the 
open one by which she always entered. Aug. 15th and 16th 
she continued to visit the honey, but still always, even after ten 
days’ experience, continued to go to the closed window, which 

was in the direct line home ; though on finding it closed, she re- 
turned and went round through the open window by which she 
entered. 
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Observations on the Habits of Ants, Bees, and Wasps.—Part IV. 
By Sir Joun Lussock, Bart., M.P., F.R.S., F.L.8., D.C.L., 

Vice-Chancellor of the University of London. 

+ [Read February 1, 1877.] 
ad 

(Puate XVII.) 

ANTS. 

In my last paper on this subject (Journ. Linn. Soc., Zool. vol. xi. 
p. 445) I recorded some experiments showing the singular reluc- 

tance of Ants to let themselves drop even for a very short distance, 
and their want of ingenuity in bridging over chasms. Since then 
IT have varied the experiments in the following manner. 

Want of ingenuity in crossing Chasms. 

I filled a saucer (woodcut, fig. 1, 8) with water and put in it a 

block of wood (W), on the top of which I fastened a projecting 

wooden rod (8B), on the end of which I placed a shallow glass cell 

(A P) containing several hundred larve. From this cell I allowed 

a slip of paper to hang down to within ;3, of an inch of the upper 

surface of the artificial nest (N). At one side I put another block 
of wood (C) with a lateral projection (D) which hung over the cell 
containing the larve. Ithen made a connexion between D and 

A, so that ants could ascend OC, and, passing over D, descend upon 
the larve. I then put some specimens of Lasius niger to the larve, 
and soon a large number of ants were engaged in carrying off 

the larve. When this had continued for about three hours, I 

raised D ;8, ofaninch above A. The ants kept on coming and tried 
hard to reach down from D to A, which was only just out of their 
reach. ‘Two or three, in leaning over, lost their foothold and 
dropped into the larve ; but this was obviously an accident ; and 
after a while they all gave up their efforts and went away, losing 

their prize, in spite of most earnest efforts, because it did not occur 

to them to drop ;%; of an inch. 

Siege | to aneeee ate ne described in text. 

LINN. JOUBN.—ZOOLOGY, VOL. XIII. 19 
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At the moment when the separation was made there were fifteen 
ants on the larve. These could, of course, have returned if one 

had stood still and allowed the others to get on its back. This, 
however, did not occur to them; nor did they think of letting 

themselves drop from the bottom of the paper on to the nest. 
Two or three, indeed, fell down, I have no doubt, by accident; but 

the remainder wandered about, until at length most of them got 

into the water. After a time the others abandoned altogether as 

hopeless the attempt to get at the larve. 

I waited about six hours, and then again placed the glass (A) 

containing the larve so as to touch the piece of wood (D), and 

again put some ants to the larve. Soona regular string of ants 

was established; when I again raised the wood (D) ;3, of an inch 

above the glass (A), exactly the same result occurred. The ants 

bent over and made every effort to reach the larve, but did not 
drop themselves down, and after a while again abandoned all hope 

of getting the larve. 

Experiments testing Intelligence. 

In order to test their intelligence, it seemed to me that there 

was no better way than to ascertain some object which they would 

clearly desire, and then to interpose some obstacle which a little 
ingenuity would enable them to overcome. Following up, then, 
the preceding observations, I placed some larve in a cup 

which I put ona slip of glass surrounded by water, but acces- 

sible to the ants by one pathway in which was a bridge consist- 
ing of a strip of paper inch long and 3 imch wide. Having 

then put a Formica nigra from one of my nests to these larve, she 
began carrying them off, and by degrees a number of friends 

came to help her. I then, when about twenty-five ants were so 
engaged, moved the little paper bridge slightly, so as to leave a 
chasm, just so wide that the ants could not reach across. They 

came and tried hard to do so; but it did not occur to them to 

push the paper bridge, though the distance was only about 3 
inch, and they might easily have done so. After trying for about 
a quarter of an hour, they gave up the attempt and returned home. 
This I repeated several times. 

Then, thinking that paper was a substance to which they were 

not accustomed, I tried the same with a bit of straw 1 inch long 
and 3 inch wide. The result was the same. I repeated this 

twice. 
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One day (Oct. 27th, 1876) I put some provisions in a shallow 
box with a glass top and a single hole on one side; I then put 
some specimens of Lasius niger to the food, and soon a stream of 

ants was at work busily carrying supplies off to the nest. When 

they had got to know the way thoroughly, and from thirty to forty 

were so occupied, I poured some fine mould in front of the hole 
so as to cover it up to a depth of about 3 aninch. J then took 

out the ants which were actually in the box. As soon asthe ants 

had recovered from the shock of this unexpected proceeding on 
my part, they began to run all round and about the box, looking 
for some other place of entrance. Finding none, however, they 
began digging down into the earth just over the hole, carrying 

off the grains of earth one by one and depositing them without 
any order all round at a distance of from 3 to 6 inches, until they 

had excavated down to the doorway, when they again began car- 
rying off the food as before. 

This experiment I repeated on the following days three or four 
times, always with the same result. 

Talso tried the same experiment with another species, viz. L. 
flavus, and with the same result. 

As to power of Communication. 

In my previous paper I have recorded various experiments 
made with the view of ascertaining whether, when ants have found 

a store of food, they are able to describe the route to their com- 

panions. The following also seems to me instructive. I put an 

ant (L. niger) to some larvee as usual, and when she knew her 

way, I allowed her to go home on her own legs; but as soon as 

she emerged from the nest, if she had any friends with her, I took 
her up and carried her to the larve. Under these circumstances 

very few ants indeed found their way to them. Thus, June 
22, at 5.80, an ant which had been previously under obser- 

vation was put to some larve. She took one and returned as 

usual to the nest. At 5.34 she came out with no less than 10 

friends, and was then transferred to the larve. The others wan- 

dered about a little, but by degrees returned to the nest, not one 

of them finding their way to the larve. The single one above re- 

ferred to picked up a larva, returned, and again came out of the 

nest at 5.39 with eight friends, when exactly the same thing 

happened. She again came out with companions at the under- 
mentioned times :— 

19* 
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Number of Number of 
Hour. friends. Hour. friends. 

5.44 4 6.44, — 

5.47 4 6.46 3 

5.49 —= 6.49 2 

5.52 — 6.56 = 

5.04 5 6.59 —_ 

5.57 2 To 2 2 

5.59 2 Tha Bh — 

6. 1 5 7.6 3 

6. 4 il oe S 3 

6. 7 = 7.10 5 

6.11 3 7.18 —_— 

6.14 A esl 3 

6.17 6 7.19 UF 

6.20 — TDi 5 

6.23 5 7.24 — 

6.25 6 7.26 3 

6.29 8 7.29 1 

6.32 2 feo ey 

6.35 — 7.35 — 

6.42 4 

Thus during these two hours more than 120 ants came out of 

the nest in company with the one under observation. She knew 
her way perfectly ; and itis clear that if they had been left alone, 
all these ants would have accompanied her to the store of larvee. 

Three of them were accidentally allowed to do so; but of the re- 

mainder, only five found their way to the larve; all the others, 

after wandering about a while, returned hopelessly to the nest. 

One of the ants which I employed in my experiments was under 

observation several days. I was, however, away from home most 

of the day, and when I left in the morning and went to bed at night 

I put her in a bottle; but the moment she was let out she began 
to work again. On one occasion I was away for a week, and 

on my return I let her out of the bottle, placing her on a little 

heap of larvee about 3 feet from the nest. Under these circum- 
stances I certainly did not expect her to return. However, 
though she had thus been six days in confinement, the brave little 
creature immediately picked up a larva, carried it off to the nest, 

and, after half an hour’s rest, returned for another. 
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Individual Influence or Character. 

Another point of considerable interest is the difference in indi- 
vidual character or influence which seems to be indicated by some 
of the experiments. 

For instance, on the 21st of June, at 6 minutes past noon, a 

worker of F. nigra was put to some larve ; she carried off one as 
usual and returned as follows, viz. at 

12. 6 12.19 12.30 12.47 

1 8) 12.21 12.33 12.51 

12.10 12.23 12.36 

12.15 12.26 12.40 

12.17 12.28 12.44 

During this time only two other ants came to the larvw. We 
then imprisoned the ant and put another to the same larve at 
2.56. This ant already knew her way well, and she returned as 
follows, viz. :— 

2.58 3.i1 3.25 8.52 

3. 1 3.13 3.27 3.57 

3. 4 3.15 3.30 

3. 6 3.20 3.34 

3. 9 8.22 3.05 

During this time no other ant came. We then imprisoned 
her again, and puta third ant to the same larve. She returned at 

4,20 4.30 4.4.6 5. 6 

4.23 4.36 4.56 5.10 

4.26 4.40 5. 0 

4.28 4.42 5. 2 

when we left off watching her. Between 4.20 and 4.40 this ant 

brought 10 friends with her ; but it is curious that from 4.40 to 

the end of the observation no more came. I have often observed 

that when an ant first begins to work, she brings many more 
friends than afterwards. 

Intelligence and Affection. 

As evidence both of their intelligence and of their affection for 
their friends, it has been said by various observers that when 

ants have been accidentally buried they have been very soon dug 

out and rescued by their companions. Without for one moment 

doubting the facts as stated, we must remember the habit which 
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ants have of burrowing in loose fresh soil, and especially their 

practice of digging out fresh galleries when their nests are dis- 
turbed. 

It seemed to me, however, that it would not be difficult to test 
whether the excavations made by ants under the circumstances 

were the result of this general habit, or really due to a desire to 
extricate their friends. 

With this view I tried the following experiments :— 

(1) I placed (Aug. 20) some honey near a nest of Lasius niger 
on a glass surrounded with water, and so arranged that in reach- 

ing it the ants passed over another glass covered with a layer of 
sifted earth, about one third of an inch in thickness. I then put 

some ants to the honey, and by degrees a considerable number 
collected round it. . Then at 1.30 p.nt. I buried an ant from the 

same nest under the earth, and left her there till 5 p.m., when E 

uncovered her. She was none the worse, but during the whole 

time not one of her friends had taken the least notice of her. 
(2) Sept. 1. I arranged some honey again in the same way. 

At 5 p.m. about 50 ants were at the honey, and a considerable 

number passing to and fro. I then buried an ant as before, 

taking of course one from the same nest. At 7 p.m. the number of 

ants at the honey had nearly doubled. At 10 p.m. they were still 
more numerous, and had carried off about two thirds of the honey. 

At 7 a.m, the next morning the honey was all gone, two or three 

were still wandering about, but no notice had been taken of the 
prisoner, whom I then let out. In this case I allowed the honey 

to be finished, because I thought it might perhaps be alleged that~ 
the excitement produced by such a treasure distraeted their at- 
tention, or even (on the principle of doing the greatest good to 

the greatest number) that they were intelligently wise in securing a 

treasure of food before they rescued their comrade, who, though in 

confinement, was neither in pain nor danger. So far as the above 

ants, however, are concerned, this cannot, I think, be urged. 

(3) On the 8th Sept. I repeated the experiment, burying some 

ants at 4pm. Up to 6.3 no attempt had been made to release 

them. I let them outand buriedsome more. The next morning, 

at 7 a.m., the honey was all gone, some ants were still wandering 

about, but no notice had been taken of the captives, whom I then 
hberated. 

(4) I then (Aug. 21) made exactly the same experiment with 

Myrmica rugimodis, as representing the other great family of 
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ants. At 2.30 I buried one as before under about 7 of an inch 
of fine earth. A great many of her friends were passing con- 
tinually over her head, but not one of them took any notice a 

her till 7 p.m., when I let her out. 
(5) Abouta month later, on Sept. 10, I again tried the same ex- 

periment, imprisoning some at 10.15 a.m. Up to 4.30 they had 
not been released. I then let them out, and buried some more. 

The next morning the honey was all consumed, but some-of the 

ants were still searching about. ‘The prisoners, however, were 

still in durance. 
But even if their friends who are in difficulty are actually in 

sight, it by no means follows that their companions will assist 

them. 

Of this I could give almost any number of cases. Thus on one 

occasion several specimens of Formica fusca belonging to one of 

my nests were feeding on some honey spread on a slip of glass 
(May 22). One of them had got thoroughly entangled init. I 

took her and put her down just im front of another specimen 

belonging to the same nest, and close by placed a drop of honey. 
The ant devoted herself to the honey and entirely neglected her 

friend, whom she left to perish. 
_ Again, some specimens of Cremastogaster scutellaris were feed- 

ing quietly (May 22) on some honey spread on a slip of glass, 

and one of them had got thoroughly mixed in it. I took her out 

and put her on the glass close by. She could not disentangle 
herself; not one of her friends took the least notice of her, and 

eventually she died. I then chloroformed one and put her on the 
board among her friends. Several touched her, but from 12 to 

2.30 p.m. none took any particular notice of her ™*. 

I thought, however, that it would be desirable to make some 

systematic observations on the subject. The results were as 

follows. 
Sept. 10, at 6 p.m.,a number of Lasius flavus from one of my 

captive nests were out feeding on some honey. I chloroformed 

four of them and also four from a nest in the park, at some dis- 
tance from the place where the first had been originally procured, 

and put them close to the honey. Up to 8.20 the ants had taken no 

notice of their insensible fellow creatures. At 9.20 I found that 

* Dead ants, I may add, are always brought out of the nest, and I have more 

than once found a little heap on one spot, giving it almost the appearance of a 

burial-ground. 
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four friends were still lying as before, while the four strangers 
had been removed. Two of them I found had been thrown over 
the edge of the board on which the honey was placed. The other 
two I could not see. 

Again, on the 14th Sept., at 8.40, I put in the same way four 

friends marked white, and four strangers marked red, close to 
where my L. flavus were out feeding on honey placed on a slip 
of glass over water. For some hours they took no notice of 

them. Atlength one took a friend, and after carrying her about 
some time, at 12.40, dropped her into the water. Some time 

after another took up a stranger and carried her into the 
nest at 2.35. A second stranger was similarly carried into the 
nest at 2.55, a third at 3.45, while the fourth was thrown over 

the edge of the board at 4.20. Shortly after this two of the 
strangers were brought out of the nest again and thrown away. 
A second friend was thrown away, like the first, at 4.58, the third 

at 5.17, and the fourth at 5.46. I could not ascertain what hap- 

pened to the last stranger, but have little doubt that she was 

brought out of the nest and thrown away like the rest. 
On the following day at 6.45 I tried the same experiment 

again, only marking the friends red and the strangers white. At 

7 one of the strangers was carried off and dropped over the edge 
of the glass into the water, and at 8 asecond. At 8.45 a friend 

was taken up and, after being carried about some time, was thrown 

into the moat. At 9.45 a friend was picked up and carried into 
the nest, but brought out again and thrown away about 3 in the 

afternoon. The other four remained where they were placed 
until 8 p.m., and though the other ants often came up and exa- 

mined them, they did not carry them off. 
Sept. 29. Again placed nine chloroformed ants, five friends 

and four strangers, close to where a number were feeding. There 
was a continual stream of ants to the honey, ten or fifteen beg 
generally there at once. 

A stranger was picked up at 10.20 and dropped at 10.32 
35 “f Fr 10.22 Ks 10.35 

A friend 55 a {LL " 11.42 

A stranger i . 11.35 ‘ 11.50 

aS E - 11.41 rep 11.45 

Shortly after the others were picked up and carried away to 
the edge of the board, where they were dropped, but none were 

taken into the nest. 
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Oct. 2. Again at 10 a.m. placed ten chloroformed ants, five 
friends and five strangers, close to where some were feeding. 

They were picked up and carried off as before in the following 
order :— 

At 11. 5 astranger was picked up and dropped at 11.15 
11.12 a friend 3 Bi 11.50 

11.25 a stranger BS s 11.36 

12. 7 9 ” 9 12.45 
12.10 a friend it 5 12.16 

1.10 a stranger i 3 2. 6 

1.42 a friend - 4 1.46 

BS Dinvy se 5 33 1.56 

Bs i i 3 3.10 

Only one of them, and that one a stranger, was carried into the 
nest at 12.45, but brought out again at 1.10. 

Oct. 6. At 9 a.m. again tried the same experiment with four 
strangers and five friends. 

At 9.25 a friend was picked up and dropped at 9.31 
9.32 - a 3 9.38 

9.35 a stranger s 5 9.45 

9.45 a friend PS Fa 9.52 
10. 8 a stranger ee - LOL 

10.17 a friend os Bs 10.20 

10.22 a stranger re i 10.25 

10.28 <5 3 v4 10.40 

10.25 a friend * e 10.31 

None of them were carried into the nest. 

These experiments seem to prove that under such circumstances 

ants, at least those belonging to this species, do not carry their 

friends (when thus rendered insensible) off to a place of safety. 

It may, however, be said that in this experiment, the ants being 

to all intents and purposes dead, we could not expect that any 
difference would be made between friends and strangers. I there- 
fore repeated the same experiment, only instead of chloroforming 

the ants I intoxicated them. This experiment is more difficult, as 
it is not in all cases easy to hit off the requisite degree of intoxi- 

cation. The numbers therefore of friends and strangers are not 

quite the same, because in some cases the ants recovered too 

quickly and bad to be removed. In such cases I have latterly 
replaced the ant so removed by another, so as to keep the number 

of friends and strangers about equal. I must make more obser- 
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vations ; but so far as they have gone they are as follows. The 

sober ants seemed somewhat puzzled at finding their intoxicated 
fellow creatures in such a condition, took them up, and carcied 

them about for a time in a somewhat aimless manner. 
Noy. 20. I experimented with six friends and six strangers, 

beginning at 11. 

At 11.30 a friend was carried to the nest. 
11.50 a stranger was dropped into the water. 

12.30 9 ” ” 

12.31 a friend A a 

1.10 a stranger - si 

1.18 ” ” ” 

1.27 - 

1.30 a friend (partly Pocoveraa) was tanen to the nest. 
2.30 »» was takeu up and carried about till 2.55; she 

was then taken to the nest, but at the door the bearer met two 

other ants, which seized the intoxicated one, carried her off, and 

eventually dropped her into the water. 
At 3.35 a friend was carried to the nest. 

Out of these 12, 5 strangers and 2 friends were dropped into 

the water; no stranger but 3 friends were taken to the nest. 

None of the friends were brought out of the nest again. 

Noy. 22. Experimented in the same way on four friends and 
four strangers, beginning at 12. 

At 12.16 a stranger was taken and dropped into the water. 

12.21 ” » » 
12.23 ” ”? ” 

12.40 2» ” ” 
I then put 4 more strangers. 

3.10 a stranger was taken and dropped as before. 

3. 35 i 

3.44 a friend (partly recovered was alarm peer to the nest. 

4.10 a stranger was taken and dropped into the water. 

4.13 a friend (partly recovered) was taken back to the nest. 

In this case 8 strangers were dropped into the water, and none 

were taken to the nest; 2 friends, on the contrary, were taken to 
the nest, and none were dropped into the water. 

Dec. 1. Experimented with five friends and five strangers, begin- 
ning at 2.15. 

At 2.30 a stranger was dropped into the water. 

3. 2 »” ” ” 
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At 3.20 a friend was taken into the nest. 
. 8.35 a stranger 

3.52 39 29 29 

4. 5 I put out four more friends and as many strangers. 

4.45 a stranger was dropped into the water. 

9) cP) 

5.10 . taken into the nest. 

5.24 cy) 9 ” 

5.55 a friend was thrown into the water. 

6. 4 a stranger rs as 

6. 4 ” ”? ” 

6. 8 a friend was taken into the nest. 

6.20 ” 2 ” 

6.23 3 55 o 
6.30 a stranger was dropped into the water. 

6.50 a friend +5 Fe ie 

8. 5 a friend was taken into the nest. 
Tn this case 2 friends were thrown into the water and 7 taken 

into the nest; while 6 strangers were thrown into the water and 

3 were taken into the nest (all of these, however, were after- 

wards brought out again and thrown away). 

Dec. 8. Experimented with six friends and six strangers, begin- 

ning at 11.30. 

At 11.80 a friend was carried to nest. 

11.47 ui - 
11.50 fa 
11.52 i hes 
11.56 a friend was dropped into water. 
11.58 a stranger 

) 

2) 39 

11.58 9? 2) 39 

12 a stranger was carried to nest. 

12. 2 2) 92 Lb) 

12. 3 ” ” ”? i 

I then put four more of each, replacing her by another as each 
was carried off. 

At 12.42 a friend to water. At 2.42 a stranger to water. 

12.58 a stranger to water. 2.48 a * 

1a friend to nest. 2.51 99 ” 

Il 2 ” 2.52 ” cD) 

1 » » 2.55 a friend to nest. 

1.58 ” 9 2.55 a stranger to water. 

1.59 55 io 2.55 x 9) 
2.30 a stranger to water. 3. 2 a friend to water. 

2.30 bs 5 3. 6 a stranger to water. 

2.35 a stranger to nest. 3.12 a friend to water, 
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At 3.15 a friend to water. At 3.25 a friend to nest. 

3.16 a friend to nest. 3.35 a stranger to water. 

3.22 a stranger to water. 3.50 a friend to nest. 
3.25 as ‘ 3.50 

99 99 

All these ants appeared quite insensible ; 16 friends were then 
taken to the nest and 5 to the water, while of the strangers only 

3 were taken to the nest, while 15 were thrown into the water. 
Moreover, as in the preceding observation, even the three stran- 
gers which were at first taken to the nest were soon brought out 

again and thrown away ; while this was not the case with any of the 
friends as far as we could ascertain, though we searched diligently 

for them also. In this case also all the intoxicated ants were 
motionless and apparently insensible. 

Jan. 15. Repeated the same experiment, beginning at 12.20. 
Up to 7 p.m. not one of the intoxicated ants had been moved. At 

8.20 we found a stranger in the water, at 9.30 another, and at the 
following morning a third. The others were untouched. 

Jan. 17. Repeated the same experiment, beginning at 11.30. 

At 12 a friend was carried to the nest. 
12.20 a stranger was carried to the water. 

12.34 a friend was carried to the nest. 

12.40 a stranger was carried to the water. 
12.45 a friend was carried to the nest. 
1 a stranger 

1 
99 ”? 

M4 3) water. 

Cu observing till 2.) 
2.30 a stranger was carried to the water. 

2.30 e a nest. 

4.10 9 9 9 

4.30 a friend = 3 

6.20 a stranger was carried to the water. 

6.35 ” By) 2 

Thus, then, the general results were that the ants removed 

thirty-eight friends and forty strangers. Of the friends, twenty- 

seven were carried into the nest and seven were thrown into the 
water. Of the strangers, on the contrary, thirty were thrown 
into the water; only nine were taken into the nest, and seven of 
these were shortly afterwards brought out again and thrown away. 

Indeed I fully believe that the other two were treated in the same 
manner, though we could not satisfy ourselves of the fact. But 
it was als by very close observation that the seven were detected, 
and the other two may well have escaped observation. 
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Labular View—Experiments on Ants under Chloroform 

and Intoxicated. 

Chloroformed Ants. 

Friends. eee Strangers. 

; To | Unre- ip Un- 
To nest water. ered! bo most. Ape removed. 

Dewi L OM ae oe Bh Ae Mees tee 4 
eo Pa Be A, wh 2 2 

and brought 
out again. 

ma ROP... 1 De assis ieee os Gili gt RES apne 2 2 
and brought 
out again. 

ny en Debary gab ati ten es eee | 4 
Oba ee 5 1 4: 

and brought 
out again. 

* (2) 35 renee a Cate Nae ed in ones 4 

1 20 4 3 20 2 

Intoxicated Ants. 

Noy. 20... 3 2 eget te | nleestes cee Be 5 a 
yn PA 2 Divs eae ie toes 8 

In these cases some of the Ants had partly recovered ; in the 
following they were quite insensibie. 

Mec. ok... a 2 a 3 6 
none brought all these 
out again. brought out 

again. 
Fg Ott 16 5 A: 3 15 

none brought all these 
out again. brought out 

again. 
Jan. 15... gah get aes ects 3 i 

re Bsa ae 3 6 
none brought one brought 

out again. out again. 

27 i 4 9 80 1 
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Recollection of Friends. 

In my previous paper* I recorded some facts tending to show 
not only that ants belonging to the same nest know one another, 
but also that they recollect one another after being separated 
for some months. 

This was made evident by separating a colony into halves, regis- 
tered as Nests No. 4 and 5, and then from time to time introduc- 

ing an ant from one division into the other. As the nests under 
observation consisted of a thin stratum of earth between two glass 
plates, I was able to see exactly how the ant thus introduced 
behaved herself, and how she was treated by the others. 

One of the colonies thus separated belonged to Formica fusca, 

and was divided on the 4th Aug., 1875. The observations made in 
the same year have been already recorded. On the 15th March 

following, I put in a stranger and one of the old companions from 

the other half of the nest at 7 a.m, and watched them longer than 

those previously experimented on. The stranger was very soon 
attacked ; the friend seemed quite at home. 

4th June. 8 a.m. Put into the nest a stranger and an old 

friend. The stranger was at once attacked, and dragged about by 

one of her antennz. 9 a.m. The stranger was being attacked; the 
friend, though not attacked, kept rather away from the other 

ants. 10.30 a.m. The stranger was attacked, not the friend. 

12.30 p.m. do., 1 pw. do., 1.80 p.u. do., 2 p.m. do., 2.30 p.m. do. 

4 pM. do., 4.30 p.m. do. 5 p.m. The stranger was dead. 

5th June. Put in a stranger and a friend at 9.80. At 10 the 

stranger was being attacked, not the friend. 10 a.m. do., 10.80 
A.M. do. 

At 11 1 put in another stranger and another old friend, when 

nearly the same thing was repeated. At 11.30 a.m. the stranger was 
being dragged about by an antenna; the friend was not attacked. 

12. The stranger was by herself in a corner of the nest. The 

friend was almost cleaned from the paint by which she was marked. 

I therefore put in another friend. At 2 the stranger was being 
dragged about by an antenna, the friend was being cleaned. 2.80 

do.,3do. At3.30 the friend was almost clean; the stranger is being 
dragged about. 6 do. 

10th June. Repeated the same observation at 10 a.m., but 

transposed the colours by which they were distinguished, so that 

* See vol. xii. p. 494, lines 17 and 18 from the top, and under the head of 

Nov. 7, I unfortunately transposed the words “former” and “latter.” 
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there might be no question whether perhaps the difference of 

treatment was due to the difference of colouring. At 11 a.m. the 

friend was all right, the stranger was being dragged about by an 

antenna. 11.30 4.M. the friend all right, the stranger being dragged 

about by one leg. 12 do. 12.30 p.m. the friend all right, the 

stranger being dragged about by an antenna. 1 P.M. do., 2 P.M. 

do., 3 P.M. do. 

ard July. Put in a friend and a stranger at 1l am. At 11.30 
A.M. the stranger was being dragged about, the friend was being 

cleaned. 12 do. 12.30 a.m. both were now being attacked. 1do. 
This seems to show that some, at least, of the ants have for- 

gotten their old friends. 

16th July. Put in two friends at 7.45 a.m. At 8 a.m. each was 
being dragged about by an antenna. 8.30 a.m. one was being 

dragged about by both antenne, the other by both antenne and 

one leg. 10 a.u. both were still attacked, but it is curious that 

at the same time others were cleaning off the paint. 12.30, both 
still attacked. 

17th July. Putin a friend at 8.15 a.m. At 8.30 they were 
cleaning her. At 9 a.m. she was almost clean. 9.30 she seemed 

quite at home, and had only one spot of paint on her. 10.20 do. 
20th July. Put in a friend and strangerat9 a.m. At9.304.m. 

the friend seemed all right; the stranger was in a corner by her- 

self. At 10 a.m. the friend was being cleaned; the stranger had 

come out of her corner and was being fiercely attacked. At 11 
A.M. the friend seemed quite at home and was almost cleaned ; the 

stranger was being dragged about, but was almost cleaned. At 

12 the same thing was going on, and also at 12.30. At 1.30 the 

stranger was still being pulled about; but what struck me as re- 
markable, the friend also had hold of one of the ants by an antenna. 
At 2 p.m. the friend was by herself, the stranger was being at- 

tacked. At 4 p.m. the friend again had hold of an ant by an 
antenna ; the stranger was being pulled about. At 5 the friend 
seemed quite at home in the nest; the stranger was killed. ‘The 

following morning I was still able to distinguish the friend; she 
seemed quite at home. 

6th Aug. Putinastranger anda friend at8a.m. At 8.30 both 
were attacked. 9 do., 9.80 do., 10 do., 11 do., 12.30 do. 

6th Aug. Repeated the experiment at 2. Both ants hid them- 
selves in corners. At 3.30 the stranger was being attacked; the 

friend was in a corner by herself. At 4.30 both were attacked. 

5.30 do. 
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7th Aug. Put in a stranger anda friend at 8.30 a.m. At 8.45 
both were being attacked. 9.30 do., 10 do. 

Aug. 8. Putinafriend at 7 a.m. At 8 she seemed quite at 
home with the others. At 9 they had almost cleaned her. 9.30 

she seemed quite at home with the others. 10 do. 
12th Aug. Putin a friend anda stranger at 7 p.m. Both were — 

immediately attacked. 7.15 they were being dragged about. 
7.45 do, 8 do., 8.15 do. 

13th Aug. Put in a friend at 6.30 a.m. At 7.50 two attacked 
her. At 8 she was being attacked by one ant, but another was clean- 
ing her. 8.15 do. 8.45. Two were attacking her, one dragging at 

her by an antenna. 9 do., 9.30 do., 10 do., 10.80 do. Others 

had almost entirely cleaned off the paint. 
At 5 p.m. put a friend and a stranger into the other nest. At 

5.15 the friend seemed quite at home, and had been nearly cleaned ; 

the stranger was being attacked. 5.30 do., 8.15 do. 7.15. Two 

of the ants were dragging the stranger out of the nest; the friend 

had been quite cleaned. 

14th Aug. At 8.15 a.m. I put an ant from each half of the nest 

into the other. At 8.30 one was alone in the corner, the other 

was being attacked. At 9 both were being attacked. 9.30 do., 

10.30 do.; 11.80 do., both, however, being almost cleaned. 

Aug. 19. At 8 a.m. I put into each nest one from the other. 
The one was received amivably and cleaned, so that I lost sight of 
her. It was clear, however, that she was received in a friendly 
manner, because no fighting was going on. At 11 I put into the 

same nest another friend: at 11.30 she was all right, and, being 
cleaned at 12, I could no longer distinguish her. 

The ant put into the other nest was not so well received. At 
9.30, 12.30, and 11.80 she was being dragged about, but she was 
also being cleaned, and after 11.30 I lost sight of her. 

Aug. 21. At 10.15 I again put into each nest an ant from the 

other. One was at once cleaned, and I could not find her. I 

should, however, certainly have seen her if she had been attacked. 

The other was at first attacked by one of the ants; but this 
soon ceased, and they began to clean her. By 11.30 she was quite 

at her ease among the other ants and almost clean. After 12 I 

could not see her any more. At 1.40 p.m. I again put into each 
nest an ant from the other, accompanied, however, in both cases 

by astranger. The contrast was most marked, and no one who 
saw it could have doubted that the friends and strangers were re- 
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spectively recognized as such, or that they themselves were fully 
aware of their position. 

In the first nest the friend it once joined the other ants, who 
began to clean her. The stranger ran about in evident alarm, 

was pursued by the others, and took refuge in a corner. At 2 
the friend was with the other ants, the stranger alone in a 

corner. At 2.25 the friend was almost cleaned, and after 2.30 

we could no longer distinguish her: the stranger was still alone. 
At 3.40 she came out of her hiding-place and was attacked ; after 

a while she escaped from the nest. At 5.30 she met one of the 

ants, and a battle at once began. I separated the combatants 

and put the stranger back near her own nest, which she at once 
entered, and where she was soon cleaned by her own friends. 

I will now describe the adventures of the other couple. The 
friend iramediately joined the other ants ; the stranger was hunted 
about and soon seized. At 2 the friend was ail right, the stranger 
being dragged about. At 2.30 ditto. The stranger was soon 
killed. The friend, whom I watched at intervals till 6.30, eon- 

tinued on the best terms with the others; it was auite clear, 
therefore, that they did not regard her as a stranger. She herself 
was not afraid of, and did not avoid them. Still for some time she 

apparently wished to return home. She came out of the nest 
and tried to find her way home to her own nest. I put her back 

again, however, and by the evening she seemed to have accustomed 
herself to the change. I opened the door of the nest soon after 

5; but she showed no wish to leave her newly acquired friends. 
Sept. 1. At 11 a.m. I again put into each nest an ant from the 

other and a stranger. In the one nest the friend joined the other 

ants, and seemed quite at home; the stranger, on the contrary, 

endeavoured to conceal herself, and at length, at 4 in the after- 

noon, escaped from the nest. 

In the other division the friend also appeared quite at home. 
The stranger, on the contrary, endeawoured to escape, but in the 

course of the afternoon was attacked and killed. 
Oct. 15. At 8 a.m. I repeated the same experiment. In the 

first nest, up to 10 a.m., neither ant was attacked ; and it is curious 
that the stranger was licked and, indeed, almost cleaned. Soon 

afterwards, however, the ants began to attack her, and at 3 P.M. 

she was dead, the friend, on the contrary, being quite at home. 
Still the following day at midday I found her out of the nest (all 

the rest being within). This almost looks as if, though safe, she 
LINN. JOURN.—ZOOLOGY, VOL. XIII. 20 
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did not feel at home; and I accordingly put her back to the other 
nest, which she at once entered. 
In the other division the friend was soon nearly cleaned, and 

Hie stranger partly so. The friend seemed quite at home. At 

12.30 the stranger was being dragged about by three ants; but 
after this I lost sight of her. 

Noy. 10. At 11.30 put into one of the divisions a friend and a 
stranger. At 12 the friend was all right, the stranger was being 

dragged about by an antenna. From this time till 7 p.m. the 
stranger was continually being dragged about or held a prisoner, 

while the friend was quite at home. 
_ Nov. 11. At 10.15 I put into the other division a friend and a 
stranger. At 11 the friend was quite at home, and the colour 

with which I had marked her had been almost cleaned off. The 

stranger, on the contrary, was being dragged about by two of the 
ants. After this, however, I could not find her. She had, i 

think, escaped from the nest. 
Nov. 12. I therefore, the following dai at 11.30, again put a 

friend and a stranger into this division of the nest. The friend » 

seemed quite athome. One of the ants at once seized the stranger 
by an antenna and began dragging her about. I will give this 
observation in detail out of my note-book. 

At 11.45. The friend is quite at home with the rest; the 
stranger is being dragged about. 
~ At 12. The friend is all right. Three ants now have hold of 
the stranger by her legs and an antenna. 

At 12.15, 12.30, 12.45, and at 1 similarly occupied. _ 
- At 1.80 similarly engaged. One now took hold of the friend, 
but soon seemed to find out her mistake and left go again. 

At. 1.45. The friend is allright. The stranger is being attacked. 
The friend also has been almost cleaned, while on the stranger the 

colour has been scarcely touched. 
At 2.15. Two ants are licking the friend, while another pair are 

holding the stranger by her legs. 
_ At 2.30. The friend is now almost clean; so that I could only 

just perceive any colour. The stranger, on the contrary, is almost 
as much colouredas ever. She is now near the door and, I think, 

would have come out, but two ants met her and seized her. ma 

At 3. Two ants are attacking the stranger. The friend was no 

longer TOSSES from the rest. 

At 3.30, 3. 40, and 5 engaged as above. 
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At 6.0, The stranger now escaped from the nest, and I put her 
back among her own friends. 

The difference of behaviour to these two ants was therefore 
; most marked. ~~ z 

The friend was gradually licked clean, and’ except for a few 
moments, and that evidently by mistake, never attacked. "The 
stranger, on the contrary, was not cleaned! was at once seized, 

was dragged about for hours with only a few minutes’ interval, 
by one, two, or three assailants, and at length made her escape 

from the nest at the time when no other ant was out. 

Dec. 11. At 10 a.m. I again put in a friend and a stranger. 

The friend was not attacked, and consorted peaceably with the 
rest, I found her again all right on the following morning- 

The stranger, on the contrary, was soon attacked and killed. 

Dec. 22. Repeated the same experiment. The stranger was 
attacked and driven out of the nest. The friend was received 
quite amicably. | beat 

Dee. 26. Ditto. The friend was received as usual. I lost sight 
of the stranger, who probably escaped. 

Dee. 31. Ditto. In this case the stranger, after being diapoed 
about some time in the nest, made her escape. But even outside, 
having met with an ant accidentally, she was eo attacked. 

Jan. 15. Ditto. 

Jan. 16. I put in two friends; but sialene ae preceding ex- | 
periments sufficient, I did not on this occasion add a stranger. 

Neither of the friends was attacked. 

Jan. 19. Put in two friends at 11 a.w. Neither was ee 
and the following morning they were all right amongst the rest. 

Jan. 22. Put in three friends, with the same result, 

Jan. 24. ” two ry) ” 

Jare26).) 0,0. taree - sR 

These details are, I fear, tedious, but they may be worth giving, . 

because a mere statement of the general facts-without particulars 
would not convey so clear an idea of the result. .The following 

table shows it in a condensed form :— 

* Since this paper was read, I have continued these observations, viz. :— 

On Feb. 11 put in two friends, on Feb. 12 three, on Feb. 13, 15, and 19, and on 

Merch 11 and 12, one friend, on March 18 two, on April 21 one, and on April oe 

2 and 23 two friends ; but in none of these instances were the friends attacked 

20% 
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Experiments with Ants of different Nests. 

Separation of Nest, Aug. 4, 1875. 
F. fusca. Myrmica ruginodis. 

om Sse Ta = — SS 

Friend. Enemy. Friend. Stranger. 

Soa Attacked. 

w2ccce 39 

.. Not attacked. 
rege Waa Attacked. 

... Not attacked. 
ef Not attacked. ) Not much 

- bs } watched. 

rh) bP) 

i Attacked. 3 Oct. ...... Not attacked.Attacked. 

A, Killed. Sake Peet cs Killed. 

os Xt haekwed.m Ul Ol Wee teenie is a 

: ” © 20 Dos aNeeiiciete ” 9 

3 Attacked: 24 1. 0 <n A a 

and killed. - ss 

Attacked. Avtackeds eines ace ee s is 

had Gatun Mah, pee PRON OWS pene 5 5 

.. Not attacked. 

99 

A Attacked and killed. 

Attacked. Attacked. 

9 39 

... Not attacked. 

Attacked. Ps 

B0¢ ” 

... Not attacked. Ks 

... Attacked P 

” Bs 

. Not attacked. 

ie A@iaeren! waded? 99 

Not attacked. Ran away. 
ss Attacked. 
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F. fusca. 
om —“* — — 

Friend. Enemy, 

15 Oct. ... Not attacked. ay 

1s. ,, »” cD) 

10 Nov si 

11 ” ” ” 

12 39 » ” 

11 Dee. ... a5 i 

O23 i)! ne ehe 4 Escaped from the nest. 

2Gi Fe ey 5 Not attacked. 

SL M10 33 Attacked. 

Some further observations on F. fusca, viz. on January 15th, 

when a stranger was attacked, whereas twice on the 16th, twice 

on the 19th, thrice on the 22nd, twice on the 24th, and thrice 

on the 26th of the same month, all resulted in a friend not being 
attacked*. . 

I must, however, point out one thing which must be taken into 

consideration. As I sometimes transposed ants from one division 
of the nest to the other, it might be said that some of the friends 

were among those which had been brought more recently from 
the other half of the nest. 

Of the ants thus transposed, there were, however, altogether, in 
nest No. 5, only thirteen,in nest No. 4 twenty-three, some of which, 

moreover, must certainly have been among those that died. After 

the beginning of November all the transfers were made from No. 4 
into No. 5. Since December last thirty-one ants have been so 
transferred ; even assuming then that I had unluckily hit upon all 

the transferred ants (which is of course little short of an impossibi- 
lity), eight of them, at any rate, had not been in nest No. 5 since 
August 1875. 

Thus, then, for more than a year these ants remembered their old 
companions, as 1s shown by the fact that they received them ami- 
eably while they attacked strangers. It is surprising that the 
ants of a nest should all know one another ; but that this should 

be still the case after more than a year’s separation seems to me 
not the least marvellous point connected with them. 

* The following cases have been added since the reading of this paper :— 

Feb. 11 two friends, Feb. 12 three, Feb. 13, 15, and 19, and March 11 and 12, 

one friend, March 18 two friends, April 21 one, and April 22 and 28 two friends, 

none of which when introduced were attacked. 
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Contrast in Behaviour of different kinds of Ants. 

The behaviour of Lastus flavus offers a surprising contrast to 

that.of F. fusea. I was anxious to see whether the colonies 

of this species, which are very numerous round my house, were 

in friendly relations with one another. With this view, I kept 
a nest of Z. flavus for a day or two without food. and then 
gave them some honey, to which they soon found their way in 

numbers. J then put in the midst of them an ant of the same 
species from a neighbouring nest ; the others did not attack, but, 
on the contrary, cleaned her—though, from the attention she 
excited and the numerous communications which took place be- 
tween her and them, I am satisfied that they knew she was not 

one of themselves. After a few minutes she accompanied some 
of the returning ants to the nest. They did not drag nor appa- 
rently guide her; but she went with them quite freely. This I 

repeated several tides: with the same result. 
I then took four ants, two from a nest about 500 yards from the 

first in one direction, the other from an equal distance im another. 

In all cases the result was the same. I then got a few from a 

colony about half a mile off. These also were most amicably re- 

ceived, and in every case the stranger went of her own accord to 

the nest. One of the strangers was, indeed, dragged about half 

way to the entrance of the nest, but was then left free and might 
have run away if she had liked. She, however, after wandering 

about for about half a minute, voluntarily entered the nest. In 

one or two cases the stranger ran as quickly and straight to 

the nest as if she had been there over and over again. This, I 

suppose, can only have been by scent; and certainly no hounds in 

full cry could have pursued their game more directly or with less 
hesitation. In other cases, however, they were much longer 
before they went in. To satisfy myself that these facts were not 
owing to the nest having been taken from that of colonies or 

allies, ] subsequently procured some ants of the same species 
from a nest in Hertfordshire ; and they also behaved in a similar 

manner. In one or two cases they seemed to be attacked, though 

so feebly that I could not feel sure about it; but in no case were 
the ants killed. 
The following fact surprised me still more. I put anant (Aug. 

31) at 9 a.m. on a spot where a number of F. flava (belonging to 

one of my nests of domesticated ants) had been feeding some hours" 

previously, though none were there, or, indeed, out at all, at the 
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moment. The entrance to the nest was about 8 inches off; but 
she walked straight to it and into the nest. A second wandered 

about for four or five minutes and then went in; a third, on the 

contrary, took a wrong direction, and, at any rate for three quar- 

ters of an hour, did not find the entrance. 

Very different is the behaviour of Z. niger under similar cir- 
cumstances. I tried the same experiment withthem. There were 
no communications with the antenne, there was no cleaning; but 

every ant which the stranger approached flew at her like a little 
tigress. I tried this experiment four times; each stranger was 
killed and borne off to the nest. 

Suspected Cannibalism. 

Ants have even been suspected of cannibalism by some writers *, 
because those which are found dead are generally more or less shri- 
velled, and the large females even are reduced almost to an empty 

shell. Huber’s statement that their affection for their queens 

induces them to brush and lick them for days after death, has even 
been regarded as evidence of cannibalism rather than of affection. 

On this point, however, further evidence is required. 

Experiments Testing the Senses... Sight. 

In order to test how far they are guided by sight, I made 
various observations.and experiments, the accompanying woodcuts 
being reduced copies of tracings of some of the tracks made by 
the ants during the course of the observations. I shall commence 

with experiment No. 2. 
Exp. 2.—Feb. On the parade-ground (Gee fig. 2) I placed 

upright a common cylindrical lead-peneil 7 inch in diameter 
and 7 inches long, fastened with sealing-wax to a penny-piece. 
Close to the base of the pencil (A) I brought the end ofa paper 
bridge (B) leading to the nest, and then placed a shallow glass with 
larve at C, 4 inches from the base of the pencil. Ithen put an ant 
to the larve ; when she had become acquainted with the road, she 

went very straight, as is shown in the woodcut (fig. 2). Inone 
case, at the point E, she dropped her larva and returned for ano- 

ther. When she returned on the next journey and was on the 
glass, I moved it 3 inches, to D, so that the end of the glass was 

6 inches from the base of the pencil. If she were much guided by 

sight, then she would have little or no difficulty in finding her way 

* See, for instance, an interesting communication by Mr. Elwin, Sci, Gossip, 

Nov. 1870, p. 243. 
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Fig. 2. 

ee 
ys 

\ \ i 

Routes followed in experiment No. 2, as detailed above. 

A, position of pencil. B, paper bridge. Cand D, glass with larve. , point 

where larva dropped, the opposite arrow and loop marking return route. 
1, 2, 3, 4, comparatively straight paths to the glass. 5, 5, circuitous route on 

shifting of glass. x different access to nest. 

back. Her pathway, however, which is traced on the paper, shows 
that she was completely abroad ; and, after at she got back to the 
nest by a different route (5). 

I then varied the experiment as subjoined, and as shown in the 

woodcut (fig. 3). 

Exp.3.—I connected the parade-ground with the nest by a paper 
bridge, the end of which is shown at B (fig. 3), and which came 

down about an inch from the pole supporting the nest. This pole 

rises 18 inches above the parade-ground. I then put the glass 

tray (C) with larve as before, 12 inches from the base of the pole, 

and put an ant to the larve. When she had learnt her way I 
traced four of her routes, as shown in the thin lines 1, 2, 3,4. I 

then on her next journey (5, thick white line), when she was on the 

tray (C), moved it three inches to D, as shown in the figure, and 

again traced her routes. The contrast is very striking between 

the relatively straight thin white lines 1, 2, 3, 4 of the four 

journeys when familiar with the road ; whereas in the broad white 

line No. 5 the zigzag twistings show how much difficulty the ant 
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Fig. 3.-; 

Routes followed in experiment No.3, as mentioned in text. 

B, paper bridge. C, glass tray with larve, its first position ; and D its posi- 

tion when shifted. 1, 2, 3, 4, thin white lines indicating the comparatively 

straight routes. 5, thick white line, and 6, dotted line showmg tortuous paths: 

when glass had been altered in position. The arrows indicate directions. 

travelled, 

experienced in finding her way. Again the dotted sinuous white: 
line (6) shows the course adopted on a subsequent journey. 

Exp. 4—I then again varied the experiment as follows :—E 
placed the larve in a small china cup on the top of the pencil, 

which thus formed a column 74 inches high. ‘The cross line close 

to the arrows (fig. 4) is as before, the base of the paper bridge 
going to the nest. © shows the position of the penny on which 

the pencil is supported. The dotted white lines 1, 2, 3, 4 show 

the routes of a marked ant on four successive journeys from 

the nest to the base of the pencil. I then moved the pencil 

6 inches to D, and the two following routes are marked 5 and 

6. In one of them, 5 (thick white line), the ant found a stray 



Routes followed in experiment No. 4, as described in text, 
Cross line at the six arrows represents paper bridge going to nest, C, china 

cup on top of pencil. D, pencil moved. E, where stray larvee were found. 1, 2, 

3, 4, dotted lines show the nearly direct journeys. 5, thick white line (crossing 

C in black) of route returning to nest E, being position of larva in the course. 

6, very circuitous thin white line of track from nest to pencil. D. 

larva at E, with which she returned to the nest, without finding the 

pencil at all. On the following journey, shown in fine white zigzag 

line (6), she found the pencil at last, but, as will be seen, only after 
many. meanderings. 

Hxp.5.—I then repeated the observation on three other ants (see 

figs. 5-7) with the same result: the second was 7 minutes before 

she found the pencil, and at last seemed to do so accidentally ; the 
third actually wandered about for no less than half an hour, re- 
turning up the paper bridge several times. 

Other experiments somewhat similar to the preceding, the 
results of which are shown in the figures 6 and 7, seem to prove 
that this species of ant, at any rate, guides itself but little by 
sight. This, which I had not at all anticipated, seems to follow 
from the fact that after the pencil and tray of larve had been 
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Fig. 5. 

Diagram of complex path traversed in experiment 5, 

A, first position of pencil. B, second position of pencil. 1, 2, straight lines 

of two tracks of the observed ant. 3, winding narrow white line, showing course 

pursued by the same ant before arriving at B, when the position of the pencil 

was unchanged. 

removed but a short distance to the right or left, the ants on 

their journey tothe shifted object travelled very often backwards 

and forwards and around the spot where the coveted object first 
stood. Then they would retrace their steps towards the nest, 
wander hither and thither from side to side between the nest 
and the point A, and only after very repeated efforts around the 

original site of the larve reach, as it were, accidentally the object 

desired at B. 

Another evidence of this consists in the fact that if when ZL. 

niger were carrying off larve placed in a cup on a piece of board, 
I turned the board round so that the side which had been turned 

towards the nest was away from it, and vice versa, the ants always 

returned over the same track on the board, and, in consequence, 

diréctly away from home. 

If I moved the board to the other side of my artificial nest, the 
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Diagram representing three tracks of an ant in another experiment. 

A, the first position of pencil and the food, towards which and from the base- 

line of nest 1 and 2 lead by nearly direct broadish white lines to A. When the 

Jatter was removed to B the ant, in its effort to reach this, pursued the narrow 

white winding line ending in 8==—> 

result was the same. Evidently they followed the road, not the 

direction. — 
I may here note that the diagrams figs. 2-7 are careful reduc- 

tions of large tracings made during the experiments. Though 

not absolutely correct in every minute detail of contour, they are 

exact for all practical purposes. As the ants pursued their 

way, pencil-markings in certain instances, and coloured lines 

in others, were made so as to follow consecutively the paths 

pursued. 

Hearing. 

As regards their sense of hearing, I have in my previous paper 

recorded my unsuccessful experiments in this direction. Approach- 

ing an ant which was standing quietly, 1 have over and over again 

made the loudest and most shrill noises I could—using a penny 

pipe, a dog-whistle, a violin, as well as the most piercing and 
startling sounds I could produce with my own voice, but without 

effect. At the same time I by no means would infer from this 

that they are really deaf, though it certainly seems that their range 

of sounds is very different from ours. We know that certain 
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allied insects produce a noise by rubbing one of their abdominal 

rings against another. Landois is of opinion that ants also make 
sounds in the same way, though these sounds are inaudible to us. 
Our range is, however, after all very limited, and the universe is 

probably full of sounds which we cannot perceive. There are, 
moreover, in the antenne of ants certain curious organs which 
may be of an auditory character. 

These consist of three parts, a small spherical cup, cpening 
to the outside, a long narrow tube, and a hollow body, shaped 

Another tracing showing a similar Experiment. 1, 2, 3, the directbroad 
lines towards A; and 4, the complicated track made when reservoir of larvx 

was removed to B. 

like an elongated clock-weight. They are about 10 in number, 

and may serve to increase the resonance of sounds, acting, in fact, 
to use the words of Prof. Tyndall, who was good enough to look 
at them with me, like microscopic stethoscopes. Several of the 

other segments of the antenna also contain one of these curious 
organs. 

Dependence on Slaves. 

Huber mentions that the Amazon ants (Polyergus rufescens) are 
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so dependent on their slaves as to perish in two or three days if 

separated from them. That this is the case, has been shown by 

subsequent observers. It is no use giving them food—say honey ; 
they will not touch it. Or rather, they walk carelessly over it, - 

smear their legs, and die, if a slave is not put in to clean and 
dry them. I found, however, that I could keep even a single Poly- 

ergus alive for more than three months by giving her a slave for 
about an hour a day to attend on and feed her. I have one at 

this moment which has been so treated since November, and 

which is still alive and well*. 

Division of Labour. 

I mentioned in my last paper that in the autumn of 1875 I 
noticed an ant belonging to one of my nests of #. fusca out feed- 
ing alone. The next day the same ant was again out by herself, 

and for some weeks no other ant, so far as I observed, came out 

to the food. I did not, however, watch her with sufficient regu- 
larity. This winter, therefore, I have kept two nests under close 

observation, haying arranged with my daughters and their gover- 
ness, Miss Wendland (most conscientious observers), that one of 

us should look at them once an hour during the day. One of the 
nests contained about 200 individuals, the other, a nest of P. ru- 

Jescens with the usual slaves, about 400. The mistresses them- 

selves never come out for food, leaving all this to the slaves. 

We began watching on the first of November, but did not keep 
an hourly register till the 20th, after which date the results are 
given in the following tables. Table No. 1 relates to the nest of 
F. fusca, and the ants are denoted by numbers. The hours at which 
we omitted to record an observation are left blank ; when no ant_ 

was at the honey, the square is marked with an 0. An ant, marked 
in my register as No. 3, was at this time acting as feeder to the 
community. | 

The only cases in which other ants came to the honey were at 
2 p.m. on the 22nd Noy., when another ant came out, whom we 

registered as No. 4, another on the 28th, registered as No.5. Other 
ants came out occasionally, but not one came to the honey (except 

the above mentioned) from the 28th Nov. till the 3rd Jan., when 
another (whom we registered as No. 6) began feeding. After 
this a friend visited the honey once on the 4th, once on the 11th, 

and again on the 15th, when she was registered as No. 7. 

* April 15. She is still well. 
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Table No. 2 is constructed in the same way, but refers to the 
nest of Polyergus and Ff. fusca. The feeders in this case were, at 

the beginning of the experiment, those known to us as Nos. 5, 6, 
and 7. On the 22nd Nov. a friend, registered as No. 8, came to the 
honey, and again on the 11th Dec. ; but with these two exceptions 
the whole of the supplies were carried in by Nos. 5 and 6; with a 
little help from No. 7. 

Thinking now it might be alleged that possibly these were 

merely unusually active or greedy individuals, I imprisoned 
No. 6 when she came out to feed on the 5th. As will be seen 

from the table, no other ant had been out to the honey for some 

days ; and it could therefore hardly be accidental that on that very 
evening another ant (then registered as No. 9) came out for food. 

This ant, as will be seen from the table, then took the place of 
No. 6, and (No. 5 being imprisoned on the 11th Jan.) took im all the 
supplies, again with a little help from No.7. So matters continued 

till the 17th, when I imprisoned No.9, and then again, 2. e. on the 
19th, another ant (No. 10) came out for the food, aided on and after 

the 22nd by another, No. 11. This seems to me very curious. From 

the 1st Nov.to the 5th Jan., with two or three casual exceptions, the 

whole of the supplies were carried in by three ants, one of whom, 
however, did comparatively little. The other two are imprisoned, 
and then, but not till then, afresh ant appears on the scene. She 

carries in the food for a week, and then, she being imprisoned, 

two others undertake the task. On the other hand, in Nest 1, 

where the first foragers were not imprisoned, they continued 
during the whole time to carry in the necessary supplies. 

The facts therefore certainly seem to indicate that certain ants 

are told off as foragers, and that during winter, when little food is 
required, two or three are sufficient to provide it. 
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Tables illustrating Experiments on D 

Nest No. 1. 

Tape I.—Slaves of Formica fusca. 
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With the permission of the Council I have in this case also added the following, so as to extend the observations to 
three months. 
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SIR JOHN LUBBOCK ON THE HABITS OF ANTS. 257 

Parthenogenesis in Ants. 

Although the workers rarely lay eggs, still they do so occasion- 
ally, among ants as well as among bees and wasps. In the two latter 
groups these virgin eggs always produce drones ; and the same will 
probably be found to be the case with ants also. I have a nest of 
Formica cinerea which I brought from Castellamare in December 

1875, and which has no queen: nevertheless eggs were laid in it 

last spring, and these eggs produced winged individuals only, all, 

I believe, males; but unfortunately they emerged one day when 
I was away from home, and I lost the opportunity of examining 

them carefully. None of the eggs, however, produced workers. 

Parasites of, and on, Anis. 

The curious blind Woodlouse (Platyarthrus Hoffmanseggit) is 

very common in ants’ nests in my neighbourhood. I have, how- 
ever, never seen the ants take the slightest notice of them. More- 
oyer, when my ants migrate from one nest to another, if the nests 
are ata little distance apart, the Platyarthri remain behind. I 

am disposed to think that they are mere scavengers. 

On the 14th of October I observed that one of my ants had a 
mite attached to the underside of its head. The mite was almost 
as large as the head, and must have been very inconvenient. The 

ant could not remove it herself. She never came out of the nest, 

so that I could not doit for her; and none of her own companions 

from that day to this (1 Feb.) have thought of performing this 
kind office. I have also observed specimens of a minute red Mite, 

which I believe to be new, in nests of Lasius flavus. 

Certain species of Diptera, belonging to the family Phoride, 
are also parasitic on ants. Ihave forwarded them to Mr. Verral, 
who finds that some of them area new species of the genus Phora 
and that among them is also the type of a new genus, which he 
proposes to call Platyphora, doing me the honour of naming the 
species after me. I subjoin his descriptions as a separate paper 

or appendix to my own. 
Tn conclusion I wish to acknowledge the valuable assistance 

which I have received from my wife and daughters and their 
governess, Miss Wendland. Without their aid I could not have 
carried out the continuous observations above recorded. 

Having had some enlarged drawings made, for my own conve- 

nience, of several specimens of the ants which I had been 
LINN. JOUBN.—ZOOLOGY, VOM. XIII. 22 



258 MR. G. I. VERRAL ON A NEW GENUS 

watching, it was suggested to me that figures of these same, 
though not new to entomologists, might nevertheless be desira- 
ble to those interested in the subject. In the Plate each figure 
is considerably enlarged, but the actual dimension is expressed 
by scale alongside. 

EXPLANATION OF PLATE XVII. 

Fig. 1. Polyergus rufescens. Fig. 4. Atta barbara (worker major). 

2. Formica sanguinea. 5. Do. (worker minor) 

3. Susca. 6. Strongylognathus testaceus. 

Description of a new Genus and Species of Phoride parasitic on 
Ants. By G. H. Verrat, Esq., Memb. Entom.Soc. Commu- 

nicated by Sir Joun Lussocx, Bart., F.L.S., &e. 

[Read February 1,.1877.] 

TurovucH my friend Mr. Frederick Smith, of the British Museum, 
Sir John Lubbock has kindly forwarded for my examination and 
determination certain specimens of Dipterous insects said to 
have been found parasitic on species of ants, which latter he 
has been studying with care as to their habits. Having given 

considerable attention to the family Phoride, I was agreeably 

surprised to find the parasitic specimens to be forms new to 
science. One of these is a new species of the genus Phora; the 

other I regard as possessing characters sui generis, and hence 
define it under the generic title Platyphora, at the same time 
bestowing on the species the name of the discoverer, who worthily 

pursues entomological researches, spite of many pressing public 

engagements. 

The subjoined descriptions embrace the diagnostic peculiarities 

of the insects in question. 

PHORA FORMICARUM, n. sp. Nigro-cinerea, fronte setosa, caniculata ; 

antennis mediocribus, cinereis; palpis magnis, flavis ; halteribus fla- 

vidis; pedibus totis pallide flavis, ermibus, tibiis intermedius unical- 

caratis, posticis modice dilatatis; alis subhyalinis, nervo secundo 

simplici, nervulis vix undulatis. Long. vix 3 lin. 

Frons broad, grey, bristly, two large bristles being close to the eye-mar- 

gin; down the centre is a deep impressed channel, which at its lower 




