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printed in two large volumes in 1887 and
1890, and constitute his most ambitious
work.

Aside from his scientific work, Dr. Egles-
ton took a very active part in religious and
charitable work. He was a vestryman of
Trinity Church for twenty years, and at
the time of his death was Junior Warden,
as well as member of several committees.
For nearly thirty years he was Vice-Presi-
dent of the Protestant Episcopal Mission
Society and a Trustee of the General
Theological Seminary. He is also to be
credited with the establishment of ¢ Food
Kitchens’ in New York, and with organ-
izing the Public Parks Association by
which Washington Square was saved. The
Audubon Monument movement was also
started by him.

In 1874 Princeton conferred upon him
the degree of Ph.D., and Trinity that of
LL.D. In 1890 he was appointed a Chev-
alier of the Legion of Honor by the French
government on the recommendation of the
Director and members of the Faculty of the
Ecole des Mines. In 1895 he was made ¢ Of-
ficier.” It is pleasant to record also that since
his death the Trustees of Columbia Univer-
sity have named the Museum of Mineralogy
the ¢ Egleston Mineralogical Museum,’ thus
attaching his name permanently to the col-
lection which he created and loved.

In 1896 his health gave way,and though
after a rest he endeavored to resume his
work, he could not stand the strain and was
retired June 30, 1897, at his own request,
as Professor Emeritus.

The service of Dr. Egleston to science
lies not so much in his numerous writings,
though these contain an enormous mass of
valuable information collected with infinite
labor and published always when and where
they were needed. Far more important
was what has been happily called ‘his
intuitive perception of the situation,’” his
recognition of when the time was ripe to
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inaugurate a movement, his gkill in organ-
ization and the amazing vigor, persistency
and unfailing belief with which he forced
it to success. ArrrED J. MosES.

THE SEVENTIETH BIRTHDAY OF CARL VON
KUPFFER.—HIS LIFE AND WORKS.
Proressor voN KUPFFER has lately passed
the mark of three score years and ten and
has received the congratulations of his stu-
dents of many lands. Some of these, fol-
lowing the good German custom, have pre-

" pared memoirs in his honor which appear in

a memorial volume and were presented him
as a birthday gift. Von Kupffer has been
a most helpful friend to the Americans who
have carried on their investigations in the
Anatomical Institute in Munich during the

past generation, and it seems but just that

at this time an American journal should
pay a tribute to his life and work.—Ep1ror
OF SCIENCE.

Carl von Kupffer ranks to-day as one who
has taken a place within the innermost
circle of comparative embryologists. He
has long been recognized as a profound
scholar in a broad field of zoological knowl-
edge; he is best known, however, for his
researches upon the structure, development
and descent of the vertebrates.

In his biography von Kupffer presents an
interesting parallel with the great embry-
ologist, Karl Ernst von Baer. Both were
natives of the Baltic provinces of Russia,
students and graduates of the University
of Dorpat, and sometime practicing physi-
cians until drawn into zootomical-embryo-
logical research. Both were for a time
professors at Konigsberg, and showed a
distinet bent towards the widely separate
themes of Arctic exploration and crani-
ology ; they were equally interested in mat-
ters relating to fish and fishery and contrib-
uted important memoirs to this subject. On
the other hand they had in general but little
leaning towards work of the systematst.
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Both left Konigsberg for wider fields, von
Baer, however, to largely lay aside his em-
bryological researches, the other to extend
and correlate his. An interesting difference
between the two embryologists is this, that
von Baer had completed his most important
work when he was scarcely over forty years
of age, while von Kupffer had not begun his
best known work until he was over sixty.
A further difference is that Kupffer has held
fast to the early themes of his research.
Von Baer lived until his eighty-sixth year ;
von Kupffer has entered his eighth decade
with every prospect of many years of active
work.

Von Kupffer has devoted forty-five years
to his researches. And these he has em-
bodied in upwards of fifty memoirs. The
number seems relatively small—the bibli-
ography of von Baer is six times ag great
—but this is explained by the fact that the
papers are mainly of a critical character
and are the fruit of intricate and time-
consuming studies, just as von Baer’s
¢ Entwicklungsgeschichte der Thiere’ was
the outcome of no less than nine years’ of
assiduous labor.

The writings of von Kupffer deal in the
main with problems in special fields of em-
bryology. A number of his well-known
papers are contributions to histology, and
there are several dealing with craniology,
including the memoirs on the skull of his
illustrious predecessor in Konigsberg, Im-
manuel Kant.

The histological work of von Kupffer ex-
tends over a wide range of subjects. To
cytologists he is known as a pioneer in the
study of the ultimate nature of protoplasm.
Thus, according to Biitschli, he ranks as
the first to demonstrate satisfactorily the
reticulo-vesicular character of protoplasm
in living tissue. His observations in 1870
in the follicle cells of Ascidia showed dis-
tinctly the reticular meshwork and the
breaking up of the cytoplasm into ultimate
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‘vegicles.” He also indicated for the first
time (1870) the radial arrangement of the
alveoli around the nucleus, together with
the ¢ marginal alveolar layer.” The term
¢ paraplasm ’ used by von Kupffer in 1875,
is still in use (as the equivalent of what at
present is more often known as ‘metaplasm’)
although in a somewhat different sense than
that in which it was first used. His sus-
tained interest in this theme was lately
shown in his inaugural address (1896) as
rector of the University of Munich.

The processes of the fertilization of the
egg have been described by him in sev-
eral forms. In an early paper on this sub-
ject he expressed his belief that in large
meroblastic eggs a process of physiological
polyspermy occurs, a view which his stu-
dent, Professor Riickert, and other investi-
gators have since confirmed and extended.
His studies on fertilization have thus been
important as leading the way for other
papers from his laboratory—such for ex-
ample as those on the fertilization of the
lamprey and of the teleost by his devoted
friend, Dr. A. A. Bohm, and also the earlier
work of Theodor Boveri.

Von Kupffer’s work should next be noted
in connection with the structure of glands.
In his studies on the histology of the liver
he proved the presence of the secreting
vacuoles in the gland cells and of the in-
tralobular fibrous sheath. He next dis-
covered the remarkable Sternzellen (or
¢ Kupffer’s cells’) in the wall of the portal
capillaries : these he showed were not ner-
vous, as was at first believed, but highly
modified endothelial cells, and later he
demonstrated their function as phagocytes.
His researches on the development of the
mammalian kidney should here be men-
tioned : these he carried on by means of
serial sections cut by free hand—this was
long before the time when section cutting
became general—and by this means he was
able to demonstrate more satisfactorily than
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had hitherto been done the early separation
of the mesonephric from the metanephric
kidney, and he first showed the essential
relations of the permanent kidney and its
ureter to the mesonephric duct.

Another of his histological works deals
with the structure of the stomach, in this
in a measure preparing a way for the ex-
haustive comparative studies of his stu-
dent, Professor Oppel. Other contributions

relate to the development of the liver,.

spleen and pancreas (in .Ammocoetes) and
afford striking evidence that these organs
are closely related genetically. Further
papers discuss the characters of muscle
cells, and the origin of blood in the valves
in the dorsal vessel of the leech (Rhyncho-
bdella). In his earlier work he wasalso at-
tracted into the puzzling field of the electric
organs in fishes (Gymnotus, Mormyrus and
Malepterurus).

Another and perhaps the most impor-
tant line of his histological work relates to
the structure of nerves. He thus demon-
strated that the axis cylinder was not a
solid structure in the sense of the earlier
investigators. This condition he showed
was artifact : the ‘ cylinder’ is rather to be
looked upon as an axial canal containing
in its fluid contents the delicate fibrils. In
the matter of the central origin of nerve
fibers his further observations have yielded
a basis of the new neurone theory. The
difficult question as to the exact mode of
termination of nerve cells in an end-organ
he also successfully answered in one of his
earlier papers; in the salivary gland
(Blatte)) he was able to trace the final arbo-
rescence of the nerve filaments on the wall
of the gland cell and he described the dis-
coidal enlargement at the tip of each fibril.

Von Kupffer had never played the rdle
of a pioneer in any extended field of em-
bryological research. He has done the
work—which has only too often the greater
value—of extending, correcting and inter-
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preting the results of earlier observers.
Thus his famous work on the development
of the Ascidian was in the path which had
been opened by Kowalewsky, whose results,
as von Kupffer himself notes, were then al-
most universally discredited. Von Kupffer
soon came to support the new cause and he
even outdid Kowalewsky himself in advoca-
ting the closer affinities of the ascidians and
chordates. He thusshowed in the ascidian
the continuity of the cord and brain, the
‘segmentation’ of the tail, the presence of
‘gpinal nerves,’ and the distinctly chordate
character of the notochord, together, later,
with interesting homologies in the sense
organs. And so too in his extended paper
on the development of the Lamprey he
took up the unfinished work, and succeeded
in reconciling several discrepancies in the
results of Max. Schultze and Shipley. But
it should be understood that the results of
pioneer investigators were to von Kupffer
but as the foundation stones of detailed and
original work. Thus in his paper on the lam-
prey he soon laid aside his purely critical
studies and attacked a series of difficult
problems relating to the origin of the mouth,
the cranial nerves, and of the primitive con-
ditions of the central nervous system.
Gastralation is one of the most difficult
processes with which the student of the de-
velopment of vertebrates has to deal. And
it is upon this theme that the work of von
Kupffer has thrown no little light. It was
formerly thought—and this was the rock
which wrecked the results of Pander, Baer,
and Rathke—that in the large yolk-filled
eggs of such animals as reptiles and birds
the germ-layers of the embryo arise one
from the other by a process of splitting
Von Kupffer, however,

was able to demonstrate that in these forms
a process of infolding occurs, modified, it
is true, but proving that the gastrulation
of the higher forms is clearly homologous
with that of the amphibia and many fishes.
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He was also the first to give a satisfactory
interpretation to a characteristic structure
of the gastrulation of the meroblastic types,
the primitive streak. An especially re-
markable feature of von Kupffer’s work was
that he made his interpretation of the in-
vaginate character of the early gastrula of
a meroblastic type in his study of the tel-
eost—a form in which the appearance of
the infolding processisso difficult to observe
that his early results were for thirty years
discredited—and it is only recently that the
¢ prostoma ’ in these forms is again described
(Sumner). It was his earliest paper on
teleostean development, by the way (Ref.
No. 6, I1.), which describes ¢ Kupffer’s ves-
icle,” which in the matters of its homology
and fanction has since been an unusually
fruitful theme for controversy. We may note
in passing thatvon Kupffer believed that the
region of the prostoma was (as he also in-
terpreted the primitive streak of amniotes)
the only region of gastrulation in the bony-
fish, that he failed to determine the invag-
inate character of the germ ring, and that
he interpreted the early embryo as equiva-
lent to the primitive streak, and not there-
fore to the actual embryo.

In connection with Kupffer’s work on the
development of the teleosts it should be
mentioned that it is he who deserves the
credit for the view that the cells of the
blastoderm are the progenitors of the peri-
blast nuclei, and that they also give rise to
the tissue cells of the embryo, questions of
great theoretical importance. His work on
the development of the herring, undertaken
in the interest of the Commission for the In-
vestigation of the Fisheries of the German
Ocean, is a further memorable contribution
to the biology of fishes. Here for the
first time in any extended embryological
memoir photo-micrographs were introduced
as plates.

Only a tithe of von Kupffer’s publications
relate to the development of mammals.
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His most noteworthy paper deals with the
question of the ‘inversion of the germ
layers’ which had been described in a ro-
dents, a condition which appeared to be an
extraordinary contradiction to the usual
mode of origin of the germ layers. By
means of a series of stages of the field-
mouse he showed conclusively, however,
that this ‘inversion’ was only apparent : dur-
ing early growth the embryonic area bowed
downward to the ventral side of the ovum,
so that the flattened gut came to be ap-
posed to the surface while the central ner-
vous system was left to develop within the
cavity of the ovum.

The philosophy of the vertebrate head
has furnished the fruitful theme of von
Kupffer’s studies during the past ten years.
And his memoirs (three of the series have
thus far appeared) upon this subject are, I
think, regarded generally as his magnum
opus. His endeavor in these memoirs is to
demonstrate by ontogenetic conditions in
the lowest craniotes the mode of origin,
phylogenetic, of the structures of the ver-
tebrate head—brain, cranial nerves, sense
organs, mouth region, muscles and skele-
ton. The plan of this series accordingly
recalls somewhat that of Dohrn in his
¢Urgeschichte der Wirbeltiere,” although
the views of their authors are usually
widely at variance. Von Kupffer derives
the ground plan of the conditions of the
vertebrate head from that in the proto-
chordates while Dohrn, for a long time, at
least, has been the strong supporter of the
famous annelid theory. Certain it is that
the results of von Kupffer are welcomed by
the warmest interest even by those whose
faith in the great value of developmental
characters as tests of phylogeny has been
severely shaken. And all will admit he
has already been able to clear up a num-
ber of doubtful points in cranial problems:
thus, to mention but an instance or two of
the general value of his work, it is now
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found possible to determine definitely the
most anterior point of the brain and to
compare with certainty—thanks to his re-
vision of topography—such widely distinct
and important regions as those of the lobus
olfactorius impar, the recessus opticus and
the tuberculum posterius, in all chordates
from amphioxus to man. So, too, his de-
termination of the metameral characters and
subdivisions of the cranial nerves bids fair
t0 become a classic if not an epoch-making
contribution to the philosophical side of
this long investgated and difficult subject.
In alate number of the Miinchener Medi-
cinische Wochenschrift, Professor Riickert*
pays a tribute to von Kupffer’s remarkable
power of continuing and improving the
quality of his work in spite of the burden
of seventy years, and he concludes his
paper with the wish that von Kupffer will
long be spared to continue his good work.
In this wish his American colleagues heart-
ily join. Basarorp DEAN.

The following bibliography of von Kupffer
is largely due to the kindness of my friend,
Dr. L. Neumeyer, of the Anatomical Insti-

tute in Munich.

1. 1854.—De medulle spinalis textura in ranis
ratione imprimis habita indolis substantise cinereee.
Diss. inaug. Dorpati. Schiinmann. Pp. 59, pl.i.

2. 1857.—Untersuchungen iiber die Textur des
Riickenmarkes und die Entwicklung seiner Formele-
mente. Bidder und Kupffer. Leipzig.

3. 1857.—Ueber den feineren Bau des elektrizchen
Organs beim Zitteraal und Zittwels. Zeitschr. f. rat.
Medicin. III, Reihe, Bd. 2, p. 1.

3a. 1857.—Ueber den feineren Bau des Elektrischen
Organs beim Zitteraal (Gymnotus electricus), mit
TRiicksicht auf den Bau bei andren elektrischen,
inbesondre bei Mormyrus oxyrynchus, Nachr. v. d. G.
A. Univ. w. d. K. Gesell. d. Wiss. z. Gotlingen. Nr.
19. Kupffer und Kieferstein.

4, 1857.—Ueber das Hemmungsvermdgen der Mus-

- 'keln. Ibid.

5. 1864.—Blutbereitende Organe bei den Riissele-
‘geln. Zeitschr. f. wiss. Zoologie. Bd. XIV. Pp. 337-
-345, pl. xxix, A.

* To Professor Riickert’s interesting paper I am in-
.debted for a number of the present notes.
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6. 1865-’66.—Untersuchungen iiber die Entwick-
lung des Harn- und Geschlechtssystems. Awch. f.
mikr. Anatomie, Vol. I, '65, pp. 233-298, pl. xv, Vol.
II, ’66, pp. 473-489, pl, xxiv.

7. 1866.—Ueber das Faltenblattlan den]JEmbryonen
der Gattung Chironomus. Ibid. Vol. II, pp. 385-398,
pl. xxi.

8. 1868.—Beobachtungen iiber die Entwicklung
der Knochenfische. Ibid. Vol. IV, pp. 209-272,
pls. xvi—xviii. )

9. 1869.—Die Stammverwandtschaft der Ascidien
und Wirbeltiere. Ibid. Vol. V, pp. 459-463.

10. 1870.—Die Stammverwandtschaft zwischen
Ascidien und Wirbelthieren. Nach Untersuchungen
ii. d. Entwickl. d. Ascidia canina (Zool. dan.). Tbid.
Vol. IV, 115-155,"3 pls.

11. 1872. -—Zur Entwicklung der einfachen Asci-
dien. Ibid. Vol. VIII, pp. 358-396, pl.1.

12. 1873.—Das Verhéltniss von Driisennerven
und Driisenzellen. Ibid. Vol. IX, pp. 387-395.

13. 1874.—Die zweite deutsche Nordpolfahrt in den
Jahren 1869 u. 1872. Bd. II, Abth. Tunicata. Leipzig.

14. 1875.—Die Speicheldriisen von Blatta orientalis
und ihr Nervenapparat. Leipzig.

15. 1875.—Tunicata. Jahresber. der Kommission
zur wissensch. Untersuchung der deutschen Meere in le
II, u. ITI Jahrg. Berlin.

16. 1875.—Ueber Differenzirung des Protoplasma
an den Zellen tierischer Gewebe. Schrift d. Naturw.
Vereins f. Schleswig-Holstein. Kiel.

17. 1876.—Ueber Sternzellen der Leber.
Mikr. Anat., Vol. XII, pp. 353-358.

18. 1878.—Ueber Laichen und Entwickelung d.
Ostsee-Harings. Jahresber. d. Comm. z. Unters. d.
deutsch. Meere. Berlin. Pp. 35 and 179-226, pls. iv.

19. 1878.—Der Vorgang der Befruchtung am Ei
der Neunaugen. (With B. Benecke.) Konigsberg.
In Festschrift Theodore Schwann. Pp. 24. 1 PL

20. 1878.—8chidel und Skelette d. anthropol.
Samml. zu Konigsberg. (With Hagen.) Adrch. f.
Anthrop. Vol. XI.

21. 1879.—Die Entstehung der Allantois und die
Gastrulation d. Wirbeltiere. Zool. Anzeiger. Pp.
520-522, 593-597, 612-617.

23. 1879.—Photogramme zur Ontogenie der Vigel.
(With B. Benecke.) Nova Acta. Bd. XLI. Halle.

23. 1880. Immanuel Kant’s Schidel. 5 Photogr.
(With Hagen.)

Arch. f.

Konigsberg.
24. 1881.—Der Schéidel von Immanuel Kant.
(With Dr. Hagen.) Archiv. f. Anthrop. Bd. XIII.
25. 1882-84.—Die Gastrulation an den meroblas-
tischen Eiern der Wirbeltiere und die Bedeutung des
Primitiv-streifs. I. Reptilien. Arch. f. Anat. wu.
Physiol. Pp. 1-30, pls. iv. II. Vogel. Ibid., '82,
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Pp. 139-156, pls. viii, ix. 1II. Teleostei. Ibid., '84.
Pp. 1-40, pls. i-ii.

26. 1882.—Ueber aktive Beteiligung des Dotters
am Befruchtungsakte bei Bufo variabilis und vulgaris.
Sitzungsber. d. Akad. Minchen. H. 4. Pp. 608-618.

27. 1882.—Das Ei von Arvicola arvalis und die ver-
meintliche Umkehr der Keimblétter. Ibid. H. 5.
Pp. 621-631, 1 P1L.

28. 1883.—Epithel und Driisen des menschlichen
Magens. Miinchen.

29. 1883.—Ueber den Axencylinder markhaltiger
Nervenfasern. Sitzb. d. Akad. Miinchen. H. 3. Pp.
466-475.

30. 1885.—Primidre Metamerie des Neuralrohres
der Vertebraten. Ibid. Pp. 469-476.

31. 1886.—Die Befruchtung des
Bayer. Fischereizeitung.

32. 1887.—Ueber den Canalis neurentericus der
‘Wirbeltiere. Sitzb. d. Ges. f. Morphol. u. Physiol.
Miinchen. Bd. IIT., pp. 1-8.

33. 1888.—Ueber die Entwickelung der Neua-
augen. Sitzb. d. k. bayer. Akad. Math. Phys. Cl. 1,
pp. 71-79. Abs. in J. Roy. Micr. Soc., Vol. V, pp.
708-709.

34. 1888.—Decidua und Ei des Menschen am Ende
des ersten Monats der Graviditet. Sitzb. d. Gesell.
f. Morph. Physiol. Miinchen. Bd. IV, pp. 56-60.

35. 1889.—Ueber den Nachweis den Gallenkapil-
laren und specifisher Fasern in den Leberlippchen
durch Farbung. Sitzb. d. Gesell. f. Morph. u. Physiol.
Miinchen. Bd. V, pp. 82-85.

36. 1890.—Die Entwicklung von Petromyzon plan-
eri. Arch. f. Mikr. Anatomie. Bd. XXXV, pp. 469~
558, pls. xxvii--xxxii.

37. 1891.—Die Entwicklung der Kopfnerven der
‘Wirbeltiere. Bericht. #ber die V. Versamml. der Anat,
Gesell. zu DMiinchen. Jena, Fischer. Pp. 22-54,
Transl. by Strong, Jour. Comp. Newr. Vol. I.

38. 1891.—Mittéilungen der Entwicklungeschichte
der Kopfes bei Acipenser sturio. Sitzb. d. Gesell. f
Morphol. u. Physiol. Miinchen. Bd. viii, pp. 107—123:

39. 1892.—Karl Ernst v. Baer’s hundertjihriger.
Geburtstag. Miinchener Med. Wochenschrift.

40. 1892.—Ueber die Entwicklung von Milz und
Pankreas. Sitzb. d. Gesell. f. Morphol. u. Physiol.
Miinchen. Bd. viii, pp. 7-41.

41. 1893.—Studien zur vergleischenden Entwick-
lungeschichte des Kopfes der Kranioten. H. I.: Die
Entwicklung des Kopfes von Acipenser sturio. Miin-
chen. Lehmann. Pp. 95, pls. ix.

42. 1893.—Ueber das Pankreas von 4mmocoetes.
Sitzb. d. Gesell. f. Morphol. w. Physiol. Miinchen.
Lehmann. Bd. ix, H. 3, pp. 37-59.

43. 1893.—Ergebnisse der Entwicklungsgeschichte
des Kopfes. Ergebnisse der Anatomie und Entwick-

Forelleneies.
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lungsgeschichte. Bd. II. Wiesbaden.
Pp. 501-564.

44. 1894.—Studien zur Vergleischenden Entwick-
lungsgeschichte des Kopfes der Kranioten. H. 1l.:
Die Entwicklung des Kopfes des Ammocoetes planeri.
Miinchen. Lehmann. Pp. 79, pls. xii.

45. 1894.—Ueber Monorhinie und Amphirhinie.
Sitzb. d. Math. Phys. Cl. d. k. bayer. Akad. Vol. xxiv,
H.I. Pp.51-60.

46. 1894.—Die Neuronlehre in der Anatomie des
Nervensystems. Miinchener Med. Wochenschrift.
47. 1894.—Die Deutung des Hirnanhanges.
Gesell. f. Morphol. w. Physiol. Miinchen.

59-85.

48. 1895.—Studien zur vergleichenden Entwick-
lungsgeschichte des Kopfes der Kranioten. H. III.:
Die Entwicklung des Kopfes von Ammocoetes planeri.
Miinchen. Lehmann. Pp. 80, Abbil. 48.

49. 1895.—Die Entwickelung des Keimenskelettes
bei Petromyzon. Verhandl. der IX. Versaml. d. Anat.
Gesellsch. Basel. Jena, Fischer.

50. 1896.—Eroffnungsrede bei der X. Versamml. d.
Anat. Gesellsch. Berlin. Jena, Fischer.

51. 1896.—Ergebnisse der Entwicklungsgeschichte
des Kopfes. Ergeb. der Anat. u. Entwickelungsgesch.
Bd. V. Wiesbaden. Bergmann. Pp. 562-618.

52. 1896.—Ueber Energiden und paraplastische
Bildungen. Rektoratsrede. Miinchen. Wolff und
Sohn. Pp. 26.

53. 1899.—Zur Kopfentwicklung von Bdellostoma.
Sitzb: d. Gesell. f. Morph. u. Physiol. H.1. Pp. 1-15,
text fig. 7.

Bergmann.

Sitzb.
Bd. x, pp.

RECENT PROGRESS IN GEODESY.*

THa1s report is not based upon a complete
examination of the recent literature of
geodesy. The writer has been too busy to
devote much time to the special research
necessary to justify any claim to complete-
ness. His regular duties have, however,
kept him in touch with recent operations in
geodesy, much more closely in touch, how-
ever, with operations in the United States
than with those of Europe. The sketches
of recent progress in each of several sci-
ences called for by the rules of the Society
are, as I conceive, to be written primarily,
not for those well versed in that particular

* Forming a part of the Report of the Standing
Committee on Mathematical Science for 1899. (Read

before the Philosophical Society of Washington, Feb-
ruary 3, 1900.)




