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quite constant. This is especially striking in Cliona celata [Pl. IV,
fig. 12—16]. The base of the choanocytes is sometimes very irre-
gular and can terminate in one or more pointed processus. — The
cytoplasma makes the impression to be coarsely granulated. In al-
most every choanocyte we found enclosed granules of various size,
staining deeply with methylene blue or sometimes with osmic acid.
These granules are probably for the greater part taken in from the
cavity of the flagellated chambers. Sometimes we saw bacteria of
the same shape as those which were lying between the isolated cells.
In Spongilla lacustris we found granules, which were green during
life, and dark olive-coloured in osmic preparations. We could not
settle whether they really belong to the choanocyte like the well-
known pigments in the choanocytes of Oscarella, Aplysina and so
many others. — We generally found vacuoles in the protoplasma
of the collared cells; but neither the quantity, nor the size, nor
the position were always the same. In Spongilla lacustris we found
almost always a vacuole near the base of the collar, but its presence
was nevertheless not constant. [Cf. our paper on Sollas’s membrane,
1893 Pl 1II figs. 1—6]

The nucleus is in the species we have investigated spherical or
ellipsoidical. 'The relative position of the nucleus seems rather constant
in the same species. In Spongilla lacustris it lies always near the base
of the cell; in Sycon ciliatum and Leucosolenia [botryoides?] always
near the base of the collar [Pl. IV, figs. 6—11, 17—18]. In Cli-
ona celata and Esperella aegagropila the position of the nucleus is
less constant [Pl. IV fig. 12—16 and 1—5], but more often near
the base of the cell, than near the base of the collar. The greatest
variability in position we found in Halichondria panicea [Cf. our pa-
per 1893, PL II fig. 7—S8]. A nucleolus is generally visible as a
dark stained spot. The structure of the nucleus we could not make
out; this can not surprise in fixations with osmic acid only.

The flagellum is a thin, perfectly cylindrical thread, which in
our sponges could be traced partly within the cytoplasma, as is
shown for cilia in ciliated cells by Engelmann. In the tigures we
have given in 1893, this is only drawn in the isolated choanocyte
of Halichondria panicen, and not in those of Spongilla lacustris. We
have since convinced ourselves by the study of a large number of
choanocytes of this sponge, that the flagellum here likewise enters the
cytoplasma. As a rule it can be followed till near the nucleus [PL
IV]). The deeper the nucleus lies in the cell, the farther can the
flagellum be traced; it has in the cell and beyond it the same
diameter. We did not succeed in determining the exact place where
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the thread terminates in the granular cytoplasma. We can therefore
not say with Bidder that ,the flagellum is firmly and intimately
connected with the nuclear membrane” 1895 (p. 20).

The length of the flagellum varies considerably in different spon-
ges, but in the same species the variations are comparatively small.
[Cf. tabular view on p. 42]. In Sycon ciliastum and Leucoso-
lenia the flagella are much larger than in the siliceous sponges
we studied in this respect. On the other hand in Sycon and
Leucosolenia the length of the collar compared with that of the
whole cell, is shorter than in the other sponges. Very frequently
we found such extremely low collars as in figs. 6 and 9. Extre-
mely high collars as in figs. 10 and 11 were rare in Sycon, and
never found in Leucosolenia, whereas in Spongilla, Halichondria
and Esperella, as a rule. the length of the collar by far exceeded
the diameter. The shape is ‘generally more or less cylindrical but
not unfrequently we found the diameter at the distal part larger
than at the proximal part; and still such cells made the impres--
sion of being perfectly well preserved. In cells which had been
for a long time in water, we found folds, generally in longitudinal
direction. In preparations stained with methylene blue, such folds
appeared as blue stripes. We are bound to say that we believe it
possible that such stripes did mislead Bidder, where he described
in Sycon compressum the collar as made up of parallel rods (1895
p. 14). We have never seen such a structure of the collar in the
very best preserved cells. Bidder found, to our great.satisfaction,
that our method for making paraffine-sections could give good results.
But he has overlooked, we believe, that where for certain questions
it is necessary to make sections, it is for others better to use other
methods. We wrote in 18983 (p. 54): — , Imbedding in paraffin,
cutting and all what is annex, even if done with the utmost care,
does harm something.”” We are still convinced of the truth of
this statement. Since Bidder has formed his opinion on the struc-
ture of the collar only from paraffine sections, and has not isola-
ted them by maceration, we find no sufficient support for the opinion
that the collar should not be a hyaline, very thin membrane.

As to the ,iris” and ,,pupil” of Bidder (1895 p. 19) we regret
to be obliged to say that we consider this likewise as an artefact.
We never observed such a contrivance in our preparations. The
English spongiologist draws attention to the ring we have figured
in the collars of Spongilla [1898, Pl. II fig. 5 and 6]. We have
often seen this ring, but only in Spongilla. In spite of much trouble
we have given ourselves to explain such figures, we did not suc-
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ceed. The thin line, which was always visible as a circle arround
the collar, seemed to ws too regular to consider it as a transverse
fold. We have . considered the possibility that the cytoplasma
might have retracted, and left a remnant, but we failed in finding
reasonable arguments in favour of this view. Certainly it is not
the optical section of a diaphragm, as Bidder suggests.

We have seen in the first chapter that some authors are of opi-
nion that the choanocytes are able to retract the flagellum and the
collar, or that they can lose these organs completely in order to
be transformed into amoeboid cells. But in our preparations we
have never met with uninjured cells which could possibly be con-
sidered as intermediate stages between a normal choanocyte and a
normal cell of the parenchyme.

Sizes of choanocytes. Measures given in g.

Height. ! Breadth. Length Biss of
Name. Specimen. Total. ‘—' — of 1
fagell.| Hucleus.
body. | collar. body. icollar.| °

Sycon cilistum. a 20 5 25 10 6.9 |40 (6.9 X 4.7
", 3 <] 21.9 | 9 30.9| 6.9| 5 40 (4.7 X 41
" 5 v 19 13.7 | 32.7[10.6 | 5 37.5 169 X 5
% " ) 17.5| 3.1 20,6 7.5 5 41.3 6.3 X b
- i € 18.8 | 8.8 |27.6| 9.4| 8.1|41 42 X 42
8 . ¢ |2aa| 252.9| 6.9 5 |44 (68X 37
5 om average | 20.3 | 7.0|27.3| 8.55) 5.5|40.6 6 X 45

Leucosolenia |botryoi- [

des?] r 17.5 | 3.75| 21 25' 5 5 20 3.7 X 3.1
” <] 19.9 | 3.1 23 b} 5 31 [3.75 X 31
. average | 18.7 | 3.43/22.13) 5 | 5 | 25.5 3.7 X 3.1
Esperella aegagropila. P 8.1 4.1]12.2| 6.3| 3.4 11.2 22 X 18
» - g 6.2 | 3.75 9.9| 6.2 | 3.75 11.2
" e v 7.5 | 6.2 |13.7 7 3.73 12.5
5 # ) 6.2 5.3|11.5( 5.3 | 4.11] 13.1
i " € 6.2 5 11.2| 6.3 3.1 11.2
. " average | 6.9 | 4.9 |11.7] 6.2| 3.6]11.8]

Cliona celata. « 7.4 3.1]/10.5 | 6.2 3.75] 16.2 2.5 X 25
# % g 8.75| 5.6 | 14.35| 5.6 | 2.2 12.4 22 X 22
oo y 8.7 | 3.75 12.45 3.75| 2.5 | 15
oo 3 7.5 | 5.6 13.1‘ 6.3 | 3.1|14.3
P » € 11.2 3.1 14.3 ' 6.2 5 | 22
% » average ' 8.7 l 4.2 \ 12.9 l 5.6 | 3.3 ' 16 ‘




Technical Note.

If we are convinced, that for studying histiological details of the
sponge-cells, the best method is to properly isolate the cells in the
way we have described, there remain nevertheless several questions
which can only be solved by making thin sections. The spicula are
herefore often a great obstacle: We decalcified calcareous sponges
after fixation and hardening in alcohol (with dialisator!), in an alco-
holic solution of picric acid. We can recommend this method. The
siliceous sponges were always cut with the spicula !), and it is not
so difficult to get series of 5 w., without too much injuring the
tissues. There is however another difficulty, and this is that the
great quantity of pieces of spicula prevent the paraffine sections of
sticking properly to the glass. In bringing the sections from alcohol
into water, they often get loose from the slide 2. We can therefore
recommend the following trick. The paraffine sections are stretched
on tepid water and then brought on the cover-glass or on the slide.
After having been thoroughly dried a drop of a very weak solu-
tion of traumaticine is poured over it and the preparation is again
dried. The chloroforme of the traumaticine dissolves pretty well the
paraffine .and extremely minute dots of getah-percha are covering
here and there the section, enough to fix it, but not too much to
prevent staining — at least if one has not used a too concentrated
solution and has poured off the superfluous fluid. In order to dissolve
the last traces of the paraffine the preparation is treated with petroleum-
ether. For the rest the preparation is treated in the usual way.

The only drawback of this trick is, that the preparations cannot
very well be mounted in water or glycerine, because the dots of getah-
percha are in that case inconvenient. In Canada balsam, however,
they completely disappear.

') We could no more make use of the methods recently published by Rousseau.
*) Notwithstanding Bidder's remark we consider ,staining on the slide” a very valu-
able method.
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Explanation of the Plates.

All the figures are drawn with a camera of Abbe-Zeiss. We made use of Zeiss new
apochromatic lenses 16,0; 4,0 and oil-imm. 3—1,40; eye-pieces 4, 6 and 12.

Plate 1.

Fig. 1—b5. Esperella aegagropila.

L.
2.

Surface view; spirit. Natural size.

Section at right angles to the surface. At the left hand
side two ,gemmules” (y). The flagellated chambers have
disappeared ; one canal (¢) is still provided with pinacocytes.
On the free surface are likewise pinacocytes present. X 140.
Vertical section through a portion of the specimen drawn in
fig. 1. The drawning is partly done with the camera, partly
it is a combined figure from a section and a toto-preparation.
P- pores; s.c. subdermal cavity; ¢, ,,gemmule”; pr. proction ;
el. cloaca. X 140.

Birds-eye view of a portion with main excurrent canals,
showing the arrangement of the bundles of tylostyles. X 16.
Transverse section of the dermis (), covered on both sides with
pinacocytes. A tylostyle is projecting beyond the surface.
8. c¢. subdermal cavity. [Cf. fig. 2 on PL II, from which
it is a part.] X 530.

Fig. 6—9. Pores of Leucosolenia.

6—s8. Seen from the cloacal side. In figs. 6 and 7 more or

9.

less contracted, in fig. 8 expanded. Some of the choano-
cytes overlap the entrance ; ¢4 nuclei of the choanocytes. > 530.
Seen from the dermal side; the larger opening is on the
cloacal side. X 530.
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Fig. 10—12. Esperella aegagropila.

10.
11.

12.

Surface view of the dermis with pores. X 140.

Section of basal portion, showing a layer of pinacocytes
(p), covering the oyster-shell (s£). X 530.

Surface view of a portion of the membrane covering a clo-
aca, with several proctions (pr). Under the dermis trabecu-
lae with flagellated chambers are visible. In the dermis
tylostyles, sigmata and anisochelae. > 140.

Plate I1.

Fig. 1—3. Esperella aegagropila.

1.

(]

B

Vertical section through normal crust; e. ¢. excurrent canal.
X 140.

1d. e.ec. excurrent canals; 7. ¢. incurrent canals. Y 140.
Vertical section through a degenerating specimen; a few
flagellated chambers are left; the canals are wide lacunae
without epithelium. The dermis intact. > 140.

Fig. 4—11 Anisochelae of Esperella syrinx.

4.

5.

6.

9.

10.
11.

Young stage of development (sigma-stage). The alae (af)

begin to appear, side view. X 1600.

Older stage; r. rostrum; f. f’ falces; al. ala. Side view.

% 1600.

Still older stage. The manubrinm is thicker. Central thread
conspicuous. The alae of the proximal part appear (al’).
Side view. X 1600.

Fullgrown anisochela. Letters as in fig. 4—6. Side view.
X 1600.

Young anisochela. No rostrum visible, probably because of
extreme thinness. 7 tuberculum; a/. ala; ». manubrium;
c. thr. central thread; /. ala of the proximal part.
Ventral view. X 1600.

Another specimen at about the same stage of development.
It corresponds to fig. 6. Ventral view. X 1600.

More advanced stage. Dorsal view. X 1600.

Nearly fullgrown specimen. Letters as in fig. 8. Ventral
view. X 1600.

Fig. 12. Myxilla barentsi Vosm. Side view of one of the large iso-

chelae al. ala; £ tuberculum (= optical section of the
falx of one of the lateral blades of the rostrum); f.
falx, ». m. median blade of rostrum; ./ one of the
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lateral blades of the rostrum. (Only one lateral blade is
figured in order not to obscure the drawing). m. manu-
brium. X 1600.

Plate III

. 1—3. Halichondria aegagropila. After Johnston (1842).

4—A4a. Desmacidon aegagropila, X 250. After Bowerbank
(1874).
. Raphiodesma minima, X 200. After Waller (1880).
. Carmia macilenta, X 500. After Carter (1871).
. Hymeniacidon macilenta, > 150. After Bowerbank (1874).
—9. Hymeniacidon subclavata, Y 250. After Bowerbank
(1874).
10—11. Raphiodesma floreum, X 250. After Bowerbank
(1874).
12. Desmacidon similaris, X 250. After Bowerbank (1874).
13—14. Raphiodesma sordida, X 250. After Bowerbank (1874).
15—22. Esperella aegagropila, X 1080.
[16—18 specimen ; 19 specim. @; 20—22 specim. 7;
21 specim. J.]
24—25. Esperella aegagropila, > 1600. [specim. &].
26—27. Desmacidon acgagropila, X 530. After Bowerbank
(1874).
28. Carmia macilenta, X 500. After Carter (1871).
29. Raphiodesma sordida, X 530. After Bowerbank (1874).
30. Raphiodesma florenm, X 530. After Bowerbank (1874).
31—32. Hymeniacidon macilenta, X 150. After Bowerbank
(1874).
33. Esperia aegagropila, X 500. After Carter (1874 a).
34—35. Desmacidon similaris, X 250. After Bowerbank
(1874).
36. Hymeniacidon subclavata, X 530. After Bowerbank (1874).
37—42. Esperella aegagropila, > 1080.
[87 specim. ¢; 38, 41 specim. @; 39, 40, 42 specim. g.]
43. Esperella aegagropila, specim. B. > 1400.
44. Rahiodesma minima, X 200. After Waller (1880).
45. Hymeniacidon macilenta, X 150. After Bowerbank (1874).
46. Esperia aegagropila, X 500. After Carter (1874 a).
47. Carmia macilenta, X 5H00. After Carter (1871).
48. Desmacidon similaris, X 250. After Bowerbank (1874).
49. Raphiodesma sordida, X} 250. After Bowerbank (1874).

- o

oz
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50—66. Esperella aegagropila, X 1080.

[50, 59, 62, 64, 65 and 66 specim. d; 51, 52 specim. y; 53,
56 and 60 specim. «; 54, 57, 58, 61 and. 63 specim. 3;
55 specim. ¢].

67. Raphiodesma minima, X 833. After Waller (1880).

68—69. Carmia macilenta, X 500. After Carter (1871).

70—71. Desmacidon similaris, X 530. After Bowerbank (1874;.

72—173. Raphiodesma sordida, X 530. After Bowerbank (1874).

74—75. Hymeniacidon macilenta, X 530. After Bowerbank
(1874).

76—77. Esperia aegagropila, X 500. After Carter (1874 a).

78. Desmacidon aegagropila, X 530. After Bowerbank (1874).

79. Hymeniacidon subclavata, X 530. After Bowerbank (1574).

80—81. Raphiodesma floreum, ) 530. After Bowerbank (1874).

82. Esperella aegagropila, specim (B. X 1400.

Plate 1IV.

1—5. Choanocytes of Esperella aegagropila. Osmic acid 19/,
water, methylen blue. > 1600.

6—11. Choanocytes of Sycon ciliatum. Osmic acid, water.
X 1600.
6. Methylen blue; mounted in acetas kalicus.
7, 9, 10, 11. Methylen blue; mounted in water.
8. Saffranine; mounted.in water.

12—16. Choanocytes of Cliona celata. Osmic acid, water.
X 1600.

17—18. Choanocytes of Leucosolenia (botryoides?). Osmic
acid; water; methylen blue. X 1600.

(30 Augustus 1898).






