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a film, which formed on the surface of the solution, sometimes on the 
second day, generally during the first week, and occasionally not until 
the nineteenth day from the commencement of the experiment. The 
solutions consisted of mixtures of sugar and starch, with some albu- 
minous matter, of the juice of beef sometimes filtered, and in other 
instances containing muscular fibre and vegetable substances. Five 
experiments were tried in flasks hermetically sealed at the begin- 
ning, and then immersed in boiling water, in all of which Infusoria 
were formed. 

Four experiments were made with sealed flasks in a Papin’s diges- 
ter, two of them under a pressure of two, and two under five atmos- 
pheres. Infusoria were found in one of each. 

The organisms consisted of Vibrio, Bacterium, Torula, minute 
Alge, also of small, round or oval bodies, moving with vibrating 
cilia. 

Dr. B. J. Jeffries presented his Annual Report as Curator 
of the department of Microscopy, which was accepted. 

June 4, 1862. 

The President in the chair. 

The following communication was presented : — 

On THE MoprE OF DEVELOPMENT OF THE MARGINAL TENTACLES 
or THE Free Mepus& or somME Hyprorps. By A. Agassiz. 

The uniformity of the order of appearance of the partitions of 
Polyps, which was first pointed out by Milne-Edwards and Haime,* 
led me to suppose that something similar would be the case for the 
order of succession of the marginal tentacles of Hydroid Medusz. 
As we have not in Acalephs new chambers, formed by additional 
tentacles, as is the case in Polyps, I have not used the term cycle 
of Milne-Edwards and Haime, but have employed instead of it the 
words set of tentacles, to denote those tentacles which are formed at 
the same time. For instance, a young Medusa just escaped from the 
reproductive calycle has four tentacles,— they are the tentacles of the 
first set ; the tentacles which next make their appearance, — also four 
in number,— in the intermediate spaces, are those of the second set; 

* Recherches sur la structure et la classification des Polypiers récents et fos- 
siles, par MM. HW. Milne-Kdwards et Jules Haime, extrait des Annales des 
Sciences Naturelles, Paris, 1848-49. 
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the tentacles which then may make their appearance, at whatever 
point of the circumference it may be, and however irregularly they 
may divide the existing spaces between the tentacles, would be the 
tentacles of the third set, and so on for the other tentacles. Although 
in some of the families, as the Laodiceew AG., the Hucopide GEGENB., 

the Nucleifere Luss., the Melicertide Ac., 1 have found that the 

order of appearance of the different tentacles coincided with the 
order of appearance of the chambers of Polyps; yet the exceptions 
to this law were numerous, as in the Tubularide Ac., the Bougain- 

vilide Lor, the Nemopside Ac., the Berenicide Escu. In one 

and the same family we find genera in which the law holds good, 
while in closely-allied forms the order of development is materially 
modified, as is the case in Clytia and in Tiaropsis. 

Another great difference between the Polyps and Acalephs is the 
great variety of numbers which are found in the tentacles of the first 
set in Acalephs, while in Polyps six is almost uniformly the number 
of chambers of the first cycle. In Acalephs, on the contrary, we find 
in some Hucopide sixteen, Obelia (fig. 5), in others, Hucope (fig. 7), 
twenty-four, and forty-eight (fig. 6), as the number of tentacles of the 
first set ; in the Oceanide Escu., as limited by Agassiz, there are four 

in Clytia (fig. 14), Eucheilota (fig. 16), and Tvaropsis (fig. 10) ; in the 
Laodicee, there are four in Staurophora (fig. 1), and two in Laphea 
(fig. 4). Among the Berenicide there are four (see Willia); the 
Nemopside have sixteen (fig. 26), while the Bougainvillide have eight, 
as in Bougainvillia (fig. 24), or four as in Lizzia (fig. 28). In some 
of the Tubularians, as in Corymorpha (fig. 31), and Hybocodon (fig. 
30), the first set has but one tentacle. This shows, among the few 
Meduse which I have examined, a greater variety of modes of de- 
velopment than we find in the whole class of Polyps, as far as they 
are known. 

In Staurophora laciniata AG., I have followed this succession of 
the sets of tentacles as far as the seventeenth set. The first set con- 
sists of four tentacles, and perhaps only of two if we may form con- 
jectures from the young Medusa of Laphea mentioned below. In 

Fic. 1. fig. 1 we have a young Staurophora, 
: Eee measuring about 51, of an inch across the 

circular tube, in which the second set of 

tentacles is developed. The digestive 
cavity hangs down as a short proboscis; 
there are no ovaries developed. ‘The 

Young Stawrophora laciniata, formula of the tentacles for a quarter 

enegonuingel 1M) eben seoment, at the stage of growth of fig. 1, 
could be represented by T,, tz, T,;—T,, T,, being the tentacles 
of the first set, placed in the prolongation of the chymiferous tubes, 
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t,, the tentacles of the second set, half-way 
between those of the first set. Fig. 2 is a § 
more advanced stage of Staurophora, in which & 
the tentacles of the third set are almost as 
large as those of the first and second sets, and 

the fourth, fifth, and sixth sets of tentacles 
can readily be distinguished. Using the 
same notation as above, the formula for the § 
tentacles would be : 

q St Ui light- Ty toy ty tty by ta ty fay a ty ly Tas YORE Stereporle 
In fig. 3, the young Staurophora has a still 

Fig. 3. greater number of sets of tentacles, the 
SRG ihe fe] fourth and fifth sets having grown sufli- 

i ciently large to be easily distinguished 
fi from one another by their difference in 
B size; the eighth and ninth sets have 

made their appearance. The formula 
i for this stage of growth is: T,, t,, t4, tg, 

bay los ts, bys ta, trys ts, by, bg, fg, by, bey re 

The number of tentacles of the first set 
are four (4 T,); there are in the second 

Nee ee J, sct also four (4f,), using the same nota- 
Young Stawrophora, still older tion; there are in the third set 8¢,; in 

Te the fourth set 8¢,; in the fifth set 8 ¢, ; 
in the next set 8t,; then 8t,, and 8¢, in the ninth set. The 
number of tentacles which Staurophora may have at any particular 
time can easily be found, and the formule for the number of tenta- 
cles in figs. 1, 2, 3, would be: 

st=4T, + 4¢,; or 8 tentacles for fis. 1, 

St denoting the sum of the different sets of tentacles round the 
circumference ; 

Sit — 4 Wee Sitges Silgte Sitnecte t Oleg aiatOly mtOuanionma, 

or forty-eight tentacles ; and, finally, 

pS ey ei ae el Mp ine ge IL 37, 
or sixty-four tentacles in fig. 3; and so on as far as the seven- 
teenth set. It becomes almost impossible to follow the development 
of the tentacles further, as they are then rather irregular in their 
growth, and often much more numerous in one quarter segment than 
in the adjoining one. In fig. 3, we have the first sign of the de- 
velopment of the ovaries, the corners of the digestive cavity ex- 
tend, little by little, along the chymiferous tubes, and when the 
young Medusa has attained the size of an inch in diameter, the 

ovaries already reach half-way towards the circular tube. For 
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a figure of the adult Medusa, see Agassiz (L.) in Mem. American 
Academy, Vol. IV. Plate 7. The only species of the Laodicew Aa. 
which I have found young enough to show positively what the 
number of tentacles of the first set was, is the Medusa of Laphawa 
cornuta LAMX., fig. 4, in which the formula for the tentacles for 

Fic. 4.¢ half the circumference is, T,, t;, T,, ¢;, T, ; the pres- 
a Mee ence of eight tentacles at that time is expressed by 

the formula >t = 2T,+2T, +41, =8t. This 
species is closely allied to Atractylis repens WRIGHT, 
and I am inclined to believe that both may prove to be 
the young of Laodicea-like Meduse. It will be very 

§ interesting to see how this order of succession of the 
ya, sets of tentacles is modified in Laodicea calcarata 

gq A. AG., in which we have cirri, and club-shaped bodies 
between the tentacles, as in Zhaumantias mediter- 

H ranea GEGENB. Unfortunately I did not succeed in 
| finding any Laodicea calcarata young enough to 

9 throw any light on this subject; from the youngest 
f specimen I met with, I am convinced that the first set 

Ss of tentacles does not consist of more than four, or 
Free Medusa of i Lapheacornuta, Perhaps even only of two tentacles, specimens measur- 

magnified 15 dia. ing one quarter of an inch in diameter having not 
more than seven tentacles between every two chymiferous tubes. 

In the EHucopide Gua. we find a much greater difference in the 
number of tentacles of the first set. In Obelia commissuralis McCr., 
fig. 5, there are sixteen tentacles in the first set. In Hucope diaphana 

Wie. 5. AG. (see fig. 7), and in two other species closely 
4 allied to it, the first set consists of twenty-four 
} tentacles; in another Hydroid belonging to this 
family we find a young Medusa escaping from 

# the reproductive calycle with no less than forty- 
i eight tentacles, as in fig. 6, which represents a 

Ave J quarter segment of a_i. 6. 
Obelia commissuralis new species of Hu- a een ey 

cope? We know nothing of the adult 
condition of Obelia, fig. 5, and of the 
Medusa of fig. 6. But as we have no @ 
less than three species of Hucope on our & 

coast, all escaping from the reproductive [ia 
calycles with twenty-four tentacles, and 
as we now know several species of Obelia, 
all having sixteen tentacles in the first set, 
and still another, fig. 6, in which the first 
set has forty-eight tentacles, this difference Eucope ? 
in the number of tentacles of the first set would seem to be generic. 
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Eucope diaphana AG. is the only one of this family which I have 
followed from the time of its escape from the calycles to the adult 
state. The young Medusa is liberated with twenty-four tentacles, 
fic. 7; its formula would be T,, ¢,, t,, t,, t,, t;, T,, or, for the num- 

Fic. 7. ber of tentacles of the first set: 

aE mm St—4T, + 20t, = 242. In fig. 8, we 
have thesame Me- Fie. 8. 

dusa at the time ete 

when the second ,aaeam 
set is developed. 
The formula of Bee 

fig. 8 is, therefore, Bigey, 

Tt; to, ty, to, ty, toy th, to, ty, to» ti, toy T,; 

or, for the whole number of tentacles : 

zt=4T, + 20 ty + 24 t, = 481, ; Older FiGBOE diaphana. 

and so on, as far as the fifth set of tentacles, fig. 9. 

The formula for the third set is: 

Sit = ae E20 Pete. I ag 96 
that of the fourth set: 

St =—4T, + 20t, + 24t, + 48, + 484, = 144¢; 

that of the fifth set (fig. 9): 

St=4T, + 20t, + 24t, + 48%, + 481, + 487, — 1921. 
The formula for the arrangement of the tentacles for this last set 

being (fig. 9), 

T 

Young Hucope diaphana. 

1) tgs ts, ts, to, ts, ts, bas ty, ty, ts, ts, to, ts, ts, tay th, tgs t3y ts, ty, 

bey iligsnlacnteae ices autre Buh Res sys 

Fig. 9 is an adult Eucope diaphana AG., measuring one quarter of an 
Fic. 9. inch in diameter; at the stage represent- 

ed in fig. 7, it is not much larger than 
a pin’s head. 

In the Oceanide Escu., the presence 
of eyes between the tentacles, and the 
development of cirri at the base of the 

tentacles in some of the genera, modify the uniformity of the order 
of succession of the sets of tentacles. 

In Tiaropsis diademata Ac. (Mem. American Academy, Vol. IV. 
Plate 6), we find two compound eyes between every two chymiferous 
tubes, the eyes being placed at the same distance from the chymifer- 

apinnnn 
Adult Eucope diaphana. 
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ous tubes as that at which they are placed one from the other. In the 
youngest Tiaropsis which I have found, fig. 10, there were already 

Fig. 10. twenty-four tentacles, four long tentacles in the 
Bee | prolongation of the chymiferous tubes, four 

j slightly shorter in the middle of the space be- 
| tween the eyes, and two pairs of small tentacles, 
| one pair for each eye. So that we should have 

for the formula of the tentacles of fig. 10: 
> ts, €; ts, toy tg, €; ty, Ly 3 e beme the 

compound eye. The third set, which would have 
fallen on the spot occupied by e, consists of a Young Tiaropsis diade- a B 

mata. pair of tentacles, instead of a single one. only, 
as in the former cases. 

Fig. 11 is a diagram of the arrangement 
of the tentacles, between two chymiferous 
tubes, in the stage of growth of fig. 10. 
When we come to the next stage, represented 
in fig. 12, the order of succession is not in- 

Fi. 12. terfered with by the eyes, 
and we have for the for- 
mula of the arrangement of 
the tentacles : 

Tsuba rctas Craeea ben eoantes 

tng @ lay Brg thee 

The fourth and fifth sets 

consist only of eight tenta- 
cles each, and not of six- 

teen, as the third set. When 
we come to the next set, 
the sixth, we find that it 
has sixteen tentacles, and 

ie that two pairs of tentacles 
Tiaropsis, having forty tentacles. are formed, one for each 

eye, as is shown in the diagram, fig. 13, and so on; every set 
which would have come in the space Teas 
occupied by an eye being always formed gm PRES 
in pairs, as was the case with the third 
and the sixth sets. The formula for %@ 

this figure (fig. 13) would be: 

T,, ty, ts, te, e, tgs ts, ts, ta, ts, ts, te, e, te, ts, tg, Ti, 
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The formula for the number of tentacles of fig. 10 is : 

St=4T, + 4t, + 16¢, = 24. 

For fig. 12 the formula is: 

St=—4T, +4t, + 16t, + 8, + 8t, = 404. 

For fig. 13 the formula becomes: 

The presence of eyes does not always modify in such a remarkable 
manner the order of succession of the sets of tentacles. For in- 
stance, in Clytia bicophora AG. (see also NotEr A, p. 95), we have 
two eyes between every two chymiferous tubes, and yet the order 

Fie. 14. of succession is as regular as if the eyes had not 

sa been present. Fig. 14 is a young Clytia, just 
escaped from the calycle, having four long tenta- 
cles and four rudimentary ones, 2 (fig. 14), and 
the eyes placed on each side of the middle ten- 
tacle; the formula for the arrangement of the ten- 

| tacles is: 
1? 7) 

q@ 6 In fig. 15, the ten- 
 tacles of the third set 
§ having made their ap- 

® pearance, the formula 
3 becomes: 

Clytia bicophora. 15 t3,€, lo, @, ts, T,. Young Clytia bicophora. 

The formule for the number of tentacles for figs. 14 and 15 are 

respectively : 

2t=4T, + 4t, = 8t, and rt=4T, + 4t, + 8t, = 16¢. 

This Medusa has not been traced farther. I am unable, there- 

fore, to say whether the succession of the following sets is regular 
or not. In the genus Eucheilota of McCrady, in which we have eyes 
and cirri, the following is the order which has been observed: the 
youngest Hucheilota (probably Eucheilota ventricularis McCr.; for 
figure of the adult see McCrady, Proc. Elliot Soc., Plate XI. fig. 3) 
had four long tentacles, and resembled the young of Clytia, fig. 
14, so closely that it was at first mistaken for it. More advanced 
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Fia. 16. specimens, fig. 16, showed at the base of the large 
x tentacles shght swellings, which soon developed into 

short cirri as seen in fig. 17, in Fic. 17 
which the cirri of the second set of Kam 
tentacles are also slightly developed. 
The formula for the youngest Ewchei- 
lota thus far seen is: 

T,; é, to, e, Dy. 

The formula of fig. 16 is: 

Young Euchei- {, T ; a 
lota. aes T,, 37 & to, @, T;, aba a 

and that of fig. 17 is: 

Eucheilota, more 
advanced than 

fig. 16. 

Cm aa mma 

Ts, Ty, Ts: @& 4, tor ty @ Ts, Ty, Ta, 
the third and fourth sets of tentacles being the cirri of the tentacles 
of the first and second set; so that the cirri are developed before 
any additional sets of tentacles are added, the formule for the 
number of tentacles of these successive stages being : 

Et=4T, + 4t, = 8t. 
St=4T, +4t,+16T, = 241. 

Lhy—4 0, + 4t, + 16 T, + 16%, == 40k 

Among the Geryonopside AG. [have found our Tima formosa AG.., 
with sixteen long tentacles and sixteen shorter ones, the formula 
being probably : 

Ty, ty, ta, tz. to, ty, t3, #4, L1; as Tima never has many ten- 

tacles it is possible that the young Tima have not more than four, 
or perhaps two tentacles in the first set. The Aquoride will give 
us the best means of ascertaining the order of development of the 
chymiferous tubes, and of the tentacles in connection with numerous 

eyes between the tentacles, as these Medusz attain quite a large size 
before the chymiferous tubes become numerous. From what I have 
seen in the Berenicide Escu., the Melicertide Ac., and the 4quo- 

Notr A.—The genus Wrightia has but two tentacles when the Me- 
dusa escapes from the calycles. I have traced the Medusa of our 
young Wrightia, mentioned by Prof. Agassiz on p. 354 of his 4th vol. 
of Contributions to the Natural History of the United States, through 
all the stages intermediate between Wrightia and Oceania, and have 
ascertained that our Wrightia is only the young of Oceania languida 
A. Aq. described in p. 353 of the same volume. It has at first two 
long tentacles, then four, in the prolongation of the chymiferous 
tubes, then eight, sixteen, and finally thirty-two tentacles. The eyes 
are developed independently of the tentacles; one pair of eyes mak- 
ing its appearance for each tentacle. 
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ride Escn., it appears that the new chymiferous tubes are always 
formed from the base of the digestive cavity towards the circular tube, 
the tentacle which is eventually placed in the prolongation of the 
chymiferous tube being always first developed, before any trace of the 
chymiferous tubes can be found, so that the new chymiferous tube 

Fic. 18. strikes the tentacle, instead of the 
= tentacle arising from the tube. Fig. 
— 18isa young Melicertum Campa- 
m nula Per. et Les., of which fig. 19 
Wy is the adult. In fig. 18 there are 

only four of the eight chymiferous 
tubes which reach the circular 
tube; the others, 2c, 2c, only ex- 
tend a short distance, while the 
tentacles 2, which will, in later 

stages of growth, be found in the 
prolongation of these tubes, 2c, are 

quite well developed. The formula for the tentacles of fig. 18 
is: T,, ts, ta, ts, T,, which soon becomes Fig. 19. 
Wh bast tay) Wo.) tay eacmee) sau nemehymiterous 

tubes 2c, 2c, having reached the circular tube 
at the point 2, fig. 18. The mathematical 
accuracy of the meeting of the tentacle and 
its chymiferous tube is still more striking in 
Willia. In a young Willia ornata McCr. 
there are four straight chymiferous tubes 
which do not branch, four long tentacles in 
the prolongation of these chymiferous tubes, Melicertwm Campanula. 
and four tentacles which are not placed in the middle of the space 
between two adjoining chymiferous tubes, but always in such a 
position that, either to the right or the left, the distance to the 

Fra. 20. nearest chymiferous tube is one-third of the space 

eae between two adjoining chymiferous tubes. In 
fiz. 20 the simple tube is sending off a small 

t] branch, 2c, which will, in the end, strike the circu- 
® lar tube at the point where the tentacle 2 is 

placed. The formula for the tentacles in fig. 
20 being: Tj, t, YT , and after the branch 
of the chymiferous tube has reached the mar- 

RIO 

gin it will become: T, JT,, TY, tT, for half 

the circumference; J, indicating the tentacle 
in the prolongation of the main tube; T, the ten- 

tacle of the first branch; the ~~ joining the two letters 7, 1, 
shows that the branch 1, is a part of the same chymiferous tube 

Young Melicertum Campanula. 

Young Willia ornata. 
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with 7’, ; the same applies to T,. Soon after the tentacles of the 
third set make their appearance, and in fig. 21 the formula is: 

™~—S ~~, 

epics, Lay lay igs Ep, Of, D647, aria 12 5 

a branch %¢ is then set off in the opposite NIG. 21. 
direction to 2c, which soon reaches the circular 
tube at the point where the third set of tenta- 
cles has already been formed. The last for- 
mula becoming for this stage: 

oN 
T3) T,, To, Tg, T;, To 

or, St = 4T, +47, +47, = 126. 

We have thus in Willia a very peculiar order §f 
of development in the first three sets, modified § ; 
by the manner of branching of the chymiferous iG 
tubes. than fig. 20. 

In other genera of the Tubularians, as Turritopsis McCr., and 
Turris Less,* we find again the same regularity as in Stawrophora and 
Eucope; the sets of tentacles making their appearance in the same 
order. In fig. 22, we have a young Turritopsis nutricula McCr., 

Fic. 22. having only four tentacles. For a figure 
ne fee of the adult, see McCrady, Proc. Elliot 

Za Soc., Plates 4 and 5. Fig. 23 is the 

j same species with sixteen tentacles. 
The formula of fig. 23 is: 

T,, ts te, ts, Ly. In the Nemopside 

Ag. and Bougainvillide Lutx., in which 
the tentacles are found arranged in FIa. 23. 

clusters, we have an entirely dif- 
ferent mode of development. In 
Bougainvillia superciliaris Aa. (for 
a figure of the adult see Agassiz 
(L.) in Mem. Am. Acad., Vol. IV. 
Plate 1) the young Medusa, at the 
time when it separates from the 
Hydra, has two tentacles in the pro- 
longation of each chymiferous tube, gS 

as in fig. 24; the next sets are Young Turritopsis nutricula. 

Young Turritopsis. 

* The Turris which occurs at Nahant is probably the Medusa digitalis FAB. 
As the name Turris digitalis is pre-occupied for an English species, I would pro- 
pose the name of Turris vesicaria for the species found on our coast. 

PROCEEDINGS B.S. N. H. ~ VOL. IX. 7 SEPTEMBER, 1862. 
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developed in pairs, one tentacle on each side of those of the 

Fic. 24. first set, as in 
fig. 25, which 
is one cluster 

of tentacles at 
the time when f 

the fourth set 
of tentacles is 
developed. The itormula 
of fig. 24 is: 

Fre. 25. 

OF,) Sib =u 

That of fig. 25 is: 
Sao 

Ae ae awa ele eee 

for each chymiferous tube, 

OF). (j2:M ie singe ela } 
DREN ahi. 
27, oT. 

Young Bougainvillia superciliaris. l 2T j 2 'T iA 

or, Fb=8T, + 8T, - 8T, 8ST, — 326. 

In Nemopsis Bachei Ac. the tentacles are developed in pairs, on 

each side of the chymiferous tube, as in Bougainvillia ; the only dif- 

ference being that, in Nemopsis, the first set of ten- Fic. 26. 
tacles consists of four, instead of two tentacles, as in | i 

the former genus. In fig. 26 we have a young Nemop- § 
sis with the tentacles of the first set ; its formula is: 

4T,,47T,. In fig. 27 there are two additional sets a 

formed, and the formula is: 
Young wemopsis 

Bachei. 
oo a a 
T, T, T, T, T, T, T, Ts, for each chymiferous tube ; 

EY ae 
or, 2T, 2T, or, 2t=16T, + 8T, + 8T, = 32t; 

oT, 27, 
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all the sets except the first having the same 
number of tentacles. For figures of the adult, 

see Agassiz (L.), Mem. American Academy, 
Vol. IV. p. 289; and MeCrady, Proc. Elliot 

Soc., Plate 10, under the name of Nemopsis 
Gibbesi. In Lizzia, where there are secondary 
clusters of tentacles between the chymiferous 
tubes, the development is not isochronous in the 
tentacles in the prolongation of the chymiferous 
tubes and those between them. It is particu- 
larly easy to trace the order of succession of 
the different sets of tentacles in Lizzia, as the 
Medusee buds are formed on the arabs. 

PERE S On es m cis, and develop with great rapidity; from 
Young Nemopsis Bacher, these young Meduse, in their turn, buds are 
formed which become free Meduse in three or four days; so 
that in the course of a week there may be as many as three 
successive generations swimming in a jar, which, a short time be- 
fore, contained but a single Medusa. I at first supposed that the 
young specimens of Lizzia, which I found subsequently in my jars, 
had escaped my attention; but I became satisfied that this was not 
the case by isolating several specimens of our Lizzia with buds on the 
proboscis, for on examining them, at frequent intervals, I saw the buds 
upon their proboscis rapidly enlarge, and a few days afterwards I in- 
variably found five or six free Lizzie nearly as large as the one which 
had been isolated at first. The same experiment was repeated with 
the Medusz which had thus been developed; they were isolated with 
the same result. 

In the young buds of our Lizzia, Lizzia grata A. AG., there are at first 

four large patches of pigment cells in the prolongation of the chymifer- 
ous tubes ; the intermediate clusters then make their appearance. The 
tentacles in the prolongation of the chymiferous tubes are first de- 
veloped. We have one long tentacle for Fic. 28. 
each tube. Soon afterwards the intermediate } 
tentacles are formed, one tentacle between 

every two chymiferous tubes; next a pair 
of tentacles makes its appearance, one on 
each side of the long tentacle in the pro- 
longation of the tubes; the next set consists 
of a similar pair for the intermediate tenta- 
cle; when the tentacles of the young Lizzia 
assume the appearance of fig. 28. In this 
state they remain apparently until all the ten- 
tacles have become equally developed. This is the appearance of most 
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of the specimens found. It is not till 

fem then that we find a second pair of 
Mm tentacles added on each side of 

the cluster of tentacles in the 
prolongation of the chymiferous 
tubes, as is seen in fig. 29, which 

| represents an adult male Lizzia 
<a grata; the size of this Medusa is 
@y one quarter of an inch in height. 

The following formulz would rep- 
resent these different stages of 

§ growth: 

T,, Ty, or, 2t=47, =47; 

then, T,, 2, T,, or, 2t=4T, +42, = 8t; 

Ti) te, Ty next, 9! } ort or, 2t=4T, +41,+8T, = 16%, 

ah ae a or, 2t=4T, + 42,1 8T,+ 8t, = 241, 
2T; 2T; (fig. 28.) 

T, by T, 

2 mt 2t, i 2 mt or, 3t=4T,+4t,1 8T,+ 8t,+ 8T, = 321, 
2T, oT; (fig. 29.) 
which, to show the arrangement, might be written thus : 

Ts; Ts T, Ts Ts, ty to ta, T; T; T, Ts Ts- 
In those Tubularians in which the Medusz are not symmetrical, as 

in Hybocodon AG. and in Corymorpha Sars (Eu- Fic. 30. 
physa Forsss ?), the order of development is still =~ 
different from what we have found in any of the fi WS 
preceding species. In a young Hybocodon prolifer 7, { 
AG., fig. 30, the first set consists of one tentacle only. ( i 

In Corymorpha pendula AG.., fig. 31, the first set con- 
sists of one tentacle also, the second set of two, 
which are formed in the prolongation of the two 
chymiferous tubes on each side of the first tentacle, 
and the third set consists again of only one ten- 
tacle, developed in the prolongation of the chymif- 
erous tube opposite the first tentacle. In fig. 31, ' ; 
the tentacles of the different sets are numbered Fr ae 
according to their order of development. The for- 
mule for the above stages of Corymorpha are for the whole cir- 
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cumference, if O denotes that no tentacle has been 

developed in the prolongation of the chymiferous 
tube : 

oy >t—T, —1t;or0+0-4T, + O, for the first 
: set. 

AG St—T, +2T, = 3t;or04+T,+T,+T, 

for the second set. 

y >t=—T,+2T,+T, =4t;orT,+T,4+T, 
-+ T, (fig. 31),* for the third set. 

Figures 12, 15, 19, 24, 30, have been lent to 
& me by my father, from the wood-cuts of the fourth 

us # vol. of his Contributions to the Natural History of 
? Corymorpha pe i- the United States. Fig.31 has been copied from a 

dulo AS maga: drawing lent to me by Prof. H. J. Clark. The other 
figures are copied from drawings made by me during the last two 
years at Nahant, Beverly, and Naushon. It was not till the appear- 
ance of the fourth volume of the Contributions of Prof. Agassiz that 
it became possible to trace the intermediate stages of growth of 
the many Hydroids of our coast, the relations of which to our free 
Meduse had been traced during the investigations necessary for its 
publication. 

On the subject of the present paper, the above-mentioned work 
contains only a few facts relating to Tiaropsis, and a general infer- 
ence, derived from isolated facts, that the distinction of species, based 
upon the number and arrangement of the tentacles, can no longer be 
considered valid. See, for instance, the modifications which have 
been proposed in the tabular view of the Hydroids, in Vol. IV. of 
the Contributions to the Natural History of the United States, with 
reference to the numerous species of Forbes and of Gegenbaur. 

Professor Agassiz mentioned that the Museum at Cambridge had 
recently received a cast of the great Megatherium of the British 
Museum. This cast had been sent by Joshua Bates, Esq., of London, 
to whose munificence the Museum was indebted for this valuable ad- 
dition to their collections. He had taken this opportunity of compar- 
ing the bones of the South American species with some fragments of 
Megatherium bones which he found several years ago near Savannah, 

* Owing to the great difficulty of distinguishing the free Medusz of Corymor- 
pha (which has only been discovered this spring) and that of Hybocodon, I have 
marked the Medusa of the former as doubtful. 
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Georgia, and with additional pieces sent to him by Dr. Habersham. 

As the North American Megatherium had, upon theoretical grounds, 
been described from a few fragments as a distinct species from the 
South American one, by Dr. Leidy, it was an interesting question to 
ascertain how far this theoretical distinction was well founded. For- 
tunately, the fragments, which had been found by Professor Agassiz 
and Dr. Habersham, were exceedingly characteristic, and included 

portions of bones which enabled Professor Agassiz to satisfy himself 
of the specific difference of the Patagonian and of the North Amer- 
ican Megatherium. He then exhibited to the Society a portion of 
the ulna and radius with the perfect articulating surface of the elbow. 
The ulna of the two species is about the same size, the North Amer- 
ican being somewhat shorter and blunter, while the olecranon is very 
prominent in the South American species. The articulating surfaces 
of the radius were very different, showing a much greater power of 
rotation in the northern species, while the great development of the 
articulating surface must have restricted the rotation in the southern 
species to much narrower bounds; and other minor differences between 
the heel-joints and the spinous processes, which all tend to prove 
that the North American Megatherium must have been more flexible 
than the southern species. The question then arises how far it is pos- 
sible for these two animals to have been generically distinct, as the 
differences which have thus far been pointed out are structural differ- 
ences. Professor Agassiz was inclined to believe that the differences 
which he had pointed out were not simply specific, but that they were 
generic. This view he supported by making a short revision of the 
Edentata, and showing that the three groups into which Owen had 
subdivided them were of such a character that he considered them as 
suborders. The Megatheroids would be divided into two families, as 
the presence of a trunk indicated by the structure of the anterior 
portion of the skull in Megatherium would warrant its separation, 
as a separate family, from Megalonyx, in which we have a short 
snout. This subdivision into families would simply be applying to the 
Edentata the same principles of classification which are adopted in 
the Pachyderms. 

In reply to a question of Dr. C. Pickering, Prof. Agassiz 
stated that he had no satisfactory conclusive evidence in 
regard to the exact geological age of the deposits in which 
the North American Megatherium is found. 

Dr. Pickering said that he had seen the deposits of the 
Rio Negro, where the South American Megatherium was dis- 

covered, and was inclined to consider them as belonging to 

the age immediately preceding our own. 


