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The fossil remains of the deer, at first supposed to belong to atn 
extinct species, for whiiclh the name of Cervus mnuscatinensis was 
suggested, were dliscovered in grading a street in the city of Mus- 
catine. From the Loess of the same locality Prof. Witter has 
collected the following fossil shells: Helix striatella, H.fulva, H. 
pulchella, H. lineata, Pupa mtuscorum, P. blandi, P. simplex, 
Succinea obliqua, S. avara, Limnea huntilis? and Helicina 
occulta. 

FEBRUARY i1. 

The President, Dr. RUSCHENBERGER, in the chair. 

Thirty-one persons present. 

Natives of Botel Tobago.-The Presidenit read the following 
extract from a letter by Dr. CHARLES A. SIEGFRIED, U. S. N, 
dated December 20, 1878: "We visited an island called Botel 
T'obagfo, while surveying a rock, 80 miles east of Soutth Cape of 
Formosa. We found a race of aborigines, probably from Malay 
stock. They knew nothing of money, rum, or tobacco. They 
gave us goats and pigs for tin pots and brass buttons, and would 
hangf around us all day in thteir canoes, waiting for a chance to 
dive for sometlhing thrown overboard. They wore clouts only; 
ate taro and yams mainly, though they have pigs, goats, chickens, 
and fish, and cocoanuts also. Snakes abound, of the boa variety 
I ju(lge. Their thatch lhouses are low, with mtuch overhang of the 
iroof, surrounded by stone walls, strongly made of laid stone to 
pr otect them from monsoons. Their paddv fields contain im- 
mense quantities of taro, Colocasia aroidea my botaniy says. 
They are peaceful and timid, do not mark the body or deform the 
face or teeth, and seem lhappy enough in their condition. I loundl 
them fairly hiealthy. They had axes, spears, and knives, but all 
of common iron, the axe being made by imbedding the lhandle 
instea(d of the lhandle piercing the ironi, as with us. Their 
canoes are beautiftul, made withiout nails, and are ornamentedl 
usutlly with geometrical lines. The hair is worn naturally, the 
men partly clipping, theirs. I saw no valuable metal. They wore 
the beards of goats, with small slhells, as neck ornaments." 

Cutting or Para.sol Ant, Atta fervens, Say.-The Rev. H. C. 
MCCOOK stated that hie lhad in course of preparation a detailed 
account of the architecture and habits of the Cutting Ant of 
Texas. The observations, of which he proceeded to give an ab- 
stract, were made duiring an enicampment for purposes of study, 
sotitlh of Auistini, rexas. 

1. Exterior Architecture.-Two forms were noted. The first, 
seen at a point distinguished as Camp Wright, was that of a 
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mounld, 21 feet longo,, and about 4 feet high, wlichli had been accu- 
mulated ar ounld the tiunik of a double live-oak tree, Quercus 
virens, whiel stoo(l oni the side of a road. The second form was 
locatedl at a point distinguished as Camilp Jeanies. It was on a 
high, flat, uplan(l l)rairie, aind was a bed of denu(led earth, ill tile 
midst of the giassy opel), 8 feet 9 inchies lonig, an(d 7 feet, more 
or less, across. Over this (lenu(led surlace were scattered between 
twenty and ti irty circiular, semicircular, and S-shiaped elevations 
of fresh earth-pellets. The circular rnoutcilets had the appear- 
ance of an Amiierican s5)ittoon, tile reseml)Iance being stronger by 
reason of a rouin(l open entiance or gallery door in the centre. All 
had al)larently beeni niaturally forme(d by the gradual accuinula- 
tion of thie l)ellets of sandy soil, as they were brouglit otit, anid 
dumped uipon the eircumference of the heap. The inoundlets were 
massed at the base, and graduially sloped off towards the top. 
'T'lhey were fiom 3 to 4 inchies high. This "b bed" (as the natives 
call it) was qtuite fiee fiom grass, as was also the mouind at Camp 
Wright. Ainothier rest of the same chiariacter was founi(d at Campi 
Jeancs; this was situated in a grove, but was fuilly exposed to 
the sun. A fourtil nest was fouindl about a mile distant from this 
spot, of the same character. This is, therefore, probably the 
norial form of the exterinal archlitectuire of the formicary, the 
tnouind at Camp Wriight being prol)ably forme(d by aectimulations 
around the tree, caused by the bor(lerinig road, which restricted 
the limiiits of the (rates, and so thirew tIme sepaiate mnoun(dlets back 
u1)01n eaeh other. 

2. Gates or Doors.-His first view of the imouin(d *at Camp 
Wrighit le(d lhim to fear that lhe had mtade a mistake, and(l pitched 
his camp near an abanidonied nest. There was not a sign of life. 
The mouin( was covered over witlh earthen knobs or warts of 
variotus sizes. bhit the actioni of a recent shower upon the black 
soil gave the hill the appearainee of an oldi onie. Here and there 
were scattered over tie suirface small irregular heaps of diry leaves, 
bits of leaves, an(d twigrs. Othierwise, time nmounid seemedl lifeless, 
(leserte(l. As the evenian begyan to fall the scenie was wholly 
chanae(d. Elosts of anits of varlious sizes, and ini couintless itum- 
lers, were hurirying ouit of openi gates inlto the neighiborinog 

jungle, andcl two long (loul)le coluimnis were stretched fr-om tile 
bottonm to the toop of tlie large overhanging live oak. The ants 
in tlle descendling columtnis all carried above thieir lheadis )ortionls 
of gr eeni leaaves, whlielh waved to an;d fro and( glance(i in tIle lanter n 
light ,griving to the inoving coluiinii a weird look, as it miioved 
along. It seemile(d like a pirocessioni of Lilliptitiani Sabbath-school 
chiil(ldren bearin(r aloft thieir l)aniners. It is tilis liabit wlichl has 
giveni this ilisect in somie quiarters tile popular niame of tile 
"Parasol Ant." It is also called in Texas the "Brazilian Ant," 
l)blt is qujite uniiversally knowni as tile " Cultting Alit," certainly a 
most al)l)roplriate imame. 

The opening and closingr of the gates ocCUIrs before and after 
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every exit from the nest. The process is a long, careful, and 
complicated one, and was studiiedl fully. Towards evening the 
gates are gradually thrown opcn, and so remain until morning, 
when they are gradually closed, the process continuiin in some 
cases until 101 A. M. The closing is done by carry ing into the 
gallery bits of dry twigs of various lengths, some as long as Ij 
inch, dry leaves, and otther refuse. A number of closed gates 
were openied to note the deptlh to whichi this refuse was placed. 
It varied from one-lhalf iceh to an inclh and a lhalf fiom the sur- 
face. In some cases the gallery had been sealed up with sanid 
pellets below the refuise. Thte galleries quite often slant inward 
from thie gate, and at as great an angle as 45?. They also some- 
times divide a short distance from the surface. These conforma- 
tions allow more readily the process of closiing. In carrying itl 

the refuise the larger ftorms of the ant are engaged; as the hiole 
gra(duallv closes, only the very smallest appear. The last touchles 
are carefuilly and delicately made by the miinims, who, in small 
squads, fill in the remaininig interstices with minute grains of sanid, 
and finally, the last laborer steals in behlinld some hit of leaf, and 
the gate is closed. It then presents to the causual observer the 
appearance above described of a little heap of dry chips acei- 
dentally accumulated upon the mouind. The galleries at Camp 
Jeanes were closed in the same manner. 

When the gates are openedI at dutsk, this process is reversed. 
Thie minims first appear, deporting from the heap particles of 
sand. Larger formsn follow, carrying away bits of reftise, whichl} 
they drop a couple of inchles more or less from the gate. Thiis is 
a slow process, and apparently little is accoml)lished for a longfIl 
time. But evidently the whole nmass of refuse is thus loosened. 
Theni comes the final burst, with soldliers, majors, and minors in 
the lead, who ruislh ouit bearing uip before them the ruhbish, whichi 
flies here and thiere, and in a few momenits is cleared away fiom 
the gallery, and slpread arouind the margin of the gate. Thlese 
clhips are evidently gathiered togetlher for this l)pupose, an(d are 
among the " treasures" of the ants, being kept near by for this 
use. The pieces were easily identified as beinog thuis used several 
days in succession. 

The-above observation poinits out at least the use found for thle 
extremely small forms peculiar to this species. At least ten dis- 
tinct castes (forms or sizes) were exhibited to thie Acadlemy. 
Tlley vary as follows, the measurements being in sixtecnths of aln 
inclh, viz., 2, 14; X, 11; soldlier 7; worker lllajor 6; minor 5; an(d 
the remaining castes in the proportioni, 31, 3, 21, 2, 11, 1. A 
more carefuil comsparison may possibly reduce this series one or 
two. But the result, as above, will probably stand. 

The gates first opened are the first closed, anid those last opened 
are thte last closed. 

3. Leaf-cutting Habit.-Thle wlhole process of cutting and car- 
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rying leaves firom trees and shrubs was observed at Camp Wr iglht, 
an](d at a vegetable garden near Austin. In or(ler better to see 
the modle of cuttting, small tender branches of live-oak were 
thrust into the mnound near the gates. These were soon covered 
with ants, and as the lanternl couldl thus be used conveniently, the 
operations of the cutteis were completely in view. The cutter 
grasps the leaf with outspreadl feet, and makes an incision at the 
edge by a scissor s-like motion of her sickle-shiaped tootled 
mandibles. Slhe gradually revolves, steadily cutting as shte does 
so, her mandibles tlhus describingf a circle, or the greater portion 
thereof. The feet turnii witlh the head. The cut is a clean one, 
quiite through the leaf. The ctitter will sometimes drol) with the 
excision to the grouind, sometimes retire wlhen the section has 
dropped, sometimes (it is inferred) seize the sectioni an(d carry it 
down the tree. A division of labor was apparent. At the foot 
of one tree was a pile of cut leaves, to whihel clippings were con- 
tinually beinig a(dded by droppings fiom above. Carriers on thle 
ground took these uip, and(l bore them to the nest. T'he loadilng 
of the cuttings is thuls: the piece is seized by the curved mandi- 
bles, the head is elevated, the piece is thrown back by a quick 
motion, seeming to be lodg ed on its edge withlinl the deep fturrow 
that runs along the enitire mnedial line of the lhead (except the 
cly-peus), and supp)orted between L)iominellt spines on the edge of 
this furrow and on the p)otlhorax. The fuirrow and spines thus 
ap ppear to serve a very uisefuil end. The cuttinlg and carr ying were 
niot done (so far as nioted) by the smaller castes. The sol(liers 
rarely engaged in this work, but were seen to precedle the excur- 
sion coluimns as they moved ouit and up the tree, and afterward 
to returni, as though engaged as scouts or pioneers. 

The principal leaves gathered at Camp Wright were those of 
the live-oak. The youngo saplin(rs in the neighborhood of the 
mound were in great part or enitirely dlefoliatedl. The great tree 
above was in parts stripped to the very tol). So also was some 
wild vine unknown to him. In beginn ing wor k the cuttters seem 
to aim first at the topmost leaves. A nest on the arounds of an 
intelligent nurseryman anid garldener near Austin was visited, and 
from the p,roprietor maniy facts were learned. Ants were lhere 
seen at work late in the afternoon. They had come up through 
the garden from the formicary, three hulndred. feet distant. They 
prefer trees with a smooth leaf; are severe upon grapes, peaches, 
the Clhina tree, radislhes; take celery, beets, youngf corn and 
wheat, plum, pomegranate, honeysuckle, cape jessamime, crape 
myrtle, althea. They do not like lettuce, won't take the paper 
muilberrv, nor figs and cedar, except the bud enids in the scant 
days of winter. They love sugar, grain, and tobacco ! This pro- 
prietor assured Mr. McCook that the ants made foraging excur- 
sions into his lhouse, entere(l Ihis desk-drawers, and carried away 
a portion of his chewing tobacco before he discovered the rob- 
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bery. He had to be very careful thereafter where he deposited 
the delectable weed. Mr. MeCook saw at anotlher plantation all 
immense column engaged in plunderingf a granary of wheat, which 
was being carried away to the nest. 

4. Interior Architecture.-The use of this leaf material, in part 
at least, was unfolded when the work of excavation began. Two 
trenches were made, one ten feet long, five feet deep, anid a seconid 
at riglht angles to it, and wide enoughl to allow free entrance and 
study. The number of insects that swarmed to the defence of 
their home is simp)ly amazing. They were, however, not so diffl- 
ctlt to manage as sometimes wlhen disturbed at their night work, 
as the swift use of thie spa(le by the assistants and the genieral 
convulsion of their emmet world quite dazed most of themn. 
However, when the speaker himself entered the trench to work 
with trowel, knife, rule, etc., the ants rallied, and attacked so 
fiercely that the men were coml)elled to brush them off. The 
wound inflicted by thiem was slharp, but notlhingf to compare witht 
the severe sting of the agricutltural anit. The iinteirior of the for- 
micary may be briefly describe(d as an irregular arrangement of 
caverns commuinicating with the suirface and with each other by 
tubular galleries. These caverns or pockets were of various sizes, 
2 feet 10 inches longf an(d less, and 12 inches deep and 8 inchles 
highi and less. Withiin these chambers were masses of a very 
light, delicate leaf-paper wrought into what may properly be 
called " combs." Some of the masses were in a single hemisphere, 
filling the central part of the cave, otlhers were arranged in coluin- 
nar masses 21 inclhes hight, in contact along thie floor. Some of 
these columns hung, like a rude honey-comiib or wasp-nest, from 
roots whiclh interlaced the clhamber. The material was ini some 
cases of a gray tint. in others of a leaf-brown. It was all evi- 
dently composed of the fibre of leaves wlhich hiad been re(luced to 
this form within the nest, probably by thie joint action of the man- 
dibles and salivary glands. Oni examinationi they proved to be 
composed of cells of var ious sizes, irregular in slhape, but main- 
taining pretty constanitly the hexagon. Some of the cells were 
one-lhalf inclh in diameter, mnany one-foturth inch, most of them 
one-eighth inch, and quiite minuite. Large circular openings ran 
into the heart of the mass. Somiie of the cells were onie inch deep; 
they ustually narrowed into a funnel-like cylinder. Ants in great 
number, chiefly of the small castes, were found witlhin thiese cells. 
In the first large cave opened were also great nuLmbers of larvme. 
The material was so fragile that it cruimbled un(ler even (lelicate 
handling, but a few specimens of parts of the ant comb, with 
entire cells, were preserved anid( exhibited. Reference was made 
to the late Mr. Bell's opinioni that these leaf-paper masses were 
used as a sort of " mu-shroomn gardei," a minute fungus being 
purposely cuiltivated upon them, which the ants used for food. 
Mr. McCook's specimens, when sul)mitted to the microscope, did 
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in(leed show the appearance of sulchl growth, which, however, is 
only what mniglht have been expecte(d under such environmiient. 
The belief was expressed that the ants fed uipon1 the juices of thie 
leaves. But (if investigations in progress slhall succeed) it was 
lhoped that the subject of thie true foo(d of thie cutting ant woluld 
be hereafter solved. 

5. Tunnelled Tracks.-The ability of these emmet masons to 
excavate vast lhalls and subterranean avenues is remarkable. 
Several holes in the vicinity of Austin were visited, ouit of which 
"beds" or nests of anits had been (lug, by an oldi man who uised 
to follow the btusiness of ant killing. T'hese lholes were nearly as 
large as the cellar for a small lhouse. One suelh excavation, about 
thlree miles fr om Auistin, was 12 feet in (liamieter an(l 15 feet deep. 
At the lowest point lhad been fouind the main cavity, quite as 
largye as a flour barrel, in wlhichl weree foun(d many winged insects, 
males and females, ancd quantities of larva-. This nest was situ- 
ated 669 feet from a tree that stood in the front yar(l of a lhouse 
wlichl the ants lha(d stripl)ed. Mr. McCook took the range of the 
ulnderlgound way traversed by the ants to reaclh this point, from 
which an accurate route was constructe(l anid exhibite(l. The 
couirse var ied very little from a direct line. Two br-anchl tunnels 
were made to a lpeaclh orchard 120 feet distant. Refereniee was 
made to a paper by Dr. Lineecumn in the Procee-dings of the 
Academy, wlhieh gave an account of the tunnelling of a stream 
by these ants. Tlhere is nlothling improbable in tlhis, as the ttunnel 
above referred to went down in places as deep as 6 feet, the aver- 
age, however, being about 18 inchles. At the exit lhole the tunnel 
was 2 feet from th-e surfaice. The digging operatioins were de- 
scribed, in whiceh the small forms alonie seernedl to take part. Thie 
laige forms wotild tlerefore appear to assist in op)ening the gates, 
make the excurisiois, anid (do the cutting; the simall forms to do 
the digging, or at least the calrry ing out of excavate(d earth, whiile 
the minims, or least forms, assist in openingii and closingf dloors 
and keeping chiar ge of the larv e. T'lhe minims are quiite ferocious 
in attack, and gallantly supl)ort the laige hiealed soldiers. 

6. Origini oJ Castes by Evolution.-Thliis widle clifferentiatioll of 
form amiong the inisects of one species an(l nest is one of thie most 
serious special dlifficulties wlicil the English evoluitioni hlypothesis 
has encouintered. Dr. Darwin, withi that cand(lor whicil always 
winis hiim the respect and confidence of all sinicere minded oppo- 
nenits, fuilly adinits this, and endeavors at some lengtlh to meet it. 
Trhe knot of the dlifflcuilty lies in the fact that the worker castes 
are sterile, and are pr-oduced fromn eggs laid at (liffereint l)eriods 
by the female. t upposing tlher efore that l)pofitable or other mo(di- 
fications lhad ocecurre(l in the workers, how, on the pr-inciple of 
natuiral selectioni anid hereditary tranismission could these operate 
upon suclh workeis ? All modifications of str ucture muist b)e 
wrouglht and tranismitted tlhrouigh the female alone, effecting thus 
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the worker-life enwrapped in the egg. Btit it appears quite im- 
possible to comprehend how any structural mo(lifications couild 
act from the worker upon the queen in order to thlus react upon a 
succeedinig generation of workers. The illustrations wlhich I)r. 
Darwin cites,' the variation of domestic cattle by interbreeding, 
and M. Verlot's exl)eriments with certain double annual flowers, 
if admitted to thiow some light uipon the inquiiry, yet require anl 
efficient superintending human intelligenice, which cannot be sup- 
posed to have its analogue in the perpetuation and development of 
ant forms, unless, indleed, we may l)elieve that the evoluition 
hypotlhesis implies and requires the initerposition of a Personal 
Intelligence infinitely supeliiOr to that of both ant and man. 

The precise sense in whichi the workers may be called " sterile" 
admits of some question. Sir Jolhn Lubbock has recently slhown 
that parthenogenetic eggs are sometimes produced by worker-anits 
.in artificial formicaries, from wlhichl males alone are hatched. This 
is according to the analogy of otlher Hymeniopters, as for example, 
bees and wasps. Here, thien, there may be possible escape frnom 
Dr. Darwin's difficuilty more satisfactory tlhan that wlliclh lhe him- 
self suggests; for it is conceivable that nn opportuniiity miglht thlus 
be opened for the transmission of a profitable variation which 
mighlt arise in a worker. Still, the difficulty appears impassable. 
One must suppose the growtlh and maturity of oine suchlI parthe- 
noaenetic male, produced from a worlker with such useful mo(lifi- 
cation, to lhave been contemporanieouis with the maturity of the 
females of a " swarm ;" this male, together with the inales hatched 
directly from eggs laid b)y the qtueen slhall lhave gone fortlh, as is 
the habit of ants, in the reguilar marriage fliglht, or " swarmning ;" 
and therein shall lhave met a virgin queen. As the modification 
thus sulpposed to be transmitted, must, on the lhypothesis, be very 
minute, it could hiave been saved irom obliteration, only bv suip- 
posing it fortified by the recurrenice of other contingencies of like 
clharacter in succeeding genierationis. Mr. MeCook tlherefore con- 
clu(ded that the development by natural selection, according to 
Dr. Diarwin's hypotlhesis, of so man,y and(i wi(dely varied forms as 
exist in the cUtting ant, requires a series of continigencies so 
multiplied and remote as to forbid a reasonable hope of its prob- 
able ocetrr ence, even with the additional favoring circumstance 
of occasional males parthenogenetically produiced. 

He added that some of the points whlichl Dr. Darwiln liad 
raised as to the struicture of the driver ant of Africa were being 
carefully examined by him in the case of Atta fervens, witlh the 
best microscopic helps at hlis (ommand. Thtus far, however, after 
a quite careful examination, nothingf that can suggest the idea of 
an interbleniding of the castes by ruidi-nmentary forims lhad l)een (uis- 
covered. The lowest castes of minims, in all speciinens examined, 
with special referen ce to thle mouth organs and ey es, showed the 

I Origin of Species, p. 227. 
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same structure, in equal definiteness and perfection, as lhe larger 
castes. Alluision was also made to the ravages of these destructive 
insects, and some of the modles for exterminating them were ex- 
l)laine(l. 

FEBRUARY 18. 

The President, Dr. RUSCHENBERGER, in the chair. 

Thirty persons present. 

A paper entitled " On the Structure of the Clhimnpanzee," by H1. 
C. Chapman, M. D., was presented for publication. 

On Pot hriocephalus latus.-Prof. LEIDY exhiibited specimens 
of a tape worm, which had been submitted to him for dletermina- 
tioin by Dr. Johln T. Walker. The specimens consist of abouit a 
dozen p)ortions of wlhat appear to have been four or five ind(lividui- 
als, all of tlem uinfortutnately withouit the head. They were dis- 
clarge(l by a man, sged 28 years, forinerly a farmer, a native of 
Swedeni, wlio caine to this country abotit tlhree montlhs since. At 
irregular intervals during the last five yeairs the patient passed 
fragments, of a few inches, of tlhe worm. Accoi'ding to Dr. 
'Walker, the collective measurements of the specimens presente(l 
he had estimnated to be upwardls of 100 feet. In their contracted 
condition, as preservedl in alcolhol, none of the maature segments 
measured over 4 mm. in lengtlh by 10 mim. in breadth. These are 
qtuite chlaracteristic of Bothriocephaluts latus. The egg poulches 
of the uterus centrally situated are rendered distiniet from the 
ripe eggs which give to them a chocolate-brown appearance. The 
genital apertures are in the meldian line, nearer the anterior bor- 
der of the segmenits. In Txtzia, the geniital apertures are at the 
lateral margini of the segmenits. 

The specimnens were regarlded as of special interest from the Cir'- 
cuinstance that thiey were the first of the Bothriocephalus latus, 
that Piotf L. had lia(l the ol)portunity of seeing fi oin a person 
living in outr country. 

FEBRUARY 25. 

The President, Dr. RUSCIENBERGER, in the chair. 

Twenty-seven persons presenit. 

Asphaltum and Amnber from Vincenttown, N. J.-Mr. E. GOLD- 
SMITH remarketd that hIe had received fromn Col. 1'. M. Bryan a 
specimeni of asphaltum, a mass of wlich, weighing about a hun- 
di-ed potunds, lhad been found in the ash marl, a layer above the 
green sand )roper, about 16 feet from thte sturface, ill the neigh- 
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