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Preface.

It is now about four years since my friend. Dr. Fridtjof Nansen asked me if I would join bim in a work on tiie

tine collection of ^^'bale embryos contained in tbe Bergen Museum, and whicli,. to a great extent. Dr. Nansen himself, when

curator of that museum, assisted by the curator, James Grieg, had brought together. As the committee of management were

favorably disposed towards Dr. Nansen's proposal, I was quite willing to enter into so interesting a labour, the more so from

my having formerly been greatly interested in Cetacea.

In the autumn of 1890, some small embryos of Lagenorhyn chus acutus were sent to us in Christiania, where

Dr. Nansen was also residing, having been made fellow of the University after his Greenland expedition, and keeper of the

zootomical collection in the Royal Norwegian University of Christiania.

In the summer of 1891, I spent some time in Bergen in order to become better acquainted with the large collection

of embryos and foetuses belonging to the museum there; and I would here offer my sincerest thanks to Dr. Danielssen') and

the officers of the museum. Dr. Brunchorst, Dr. Appelliif and James A. Grieg, for the friendliness and good will

there shown me.

During the winter of 1891— 92, Dr. Nansen and I worked together in the laboratory of the Anatomical Institution,

studying more particularly the small embryos of Lagenorhynchus acutus, Gray. Later on, we had only occasional meetings

for consultation about the work, as Dr. Nansen, being occupied with preparations for his North Pole Expedition, left it entirely

to me. Dr. Nansen, as is well-known started on his Polar Expedition in June, 1893.

Owing to the numerous duties of my ofhce, and to other c;dls upon my time, the completion of this work has

been delayed for about two years, as I did not resume it until August, 1893. In the mean time, the material had been

increased by the addition of a lew interesting small embryos of Phocæna communis which I received from Greenland,

through the University's Zoological Museum. In these I was able to show the existence of rudimentary hind-limbs. I spoke

of this discovery and demonstrated it at the Anatomical Congress in Strasburg, on May 14th, 1894.

In addition to the species Lagenorhynchus acutus, L. albirostris, Phocæna communis and Orca

gladiator, I have examined several embryos of Globicephalus melas and Delphinapterus leu cas, and to some extent

Delphinus delpliis. With the last three species, however, I have not dealt in this treatise, as its publication would thereby

have been still further delayed.

Our special thanks are due to the trustees of the Bergen Museum for the liberality with which the work has been

got uj), and to Miss Jessie Muir in Christiania for the care and labour bestowed upon its translation.

Christiania, July, 1894. G. GULDBERG.

') Sini'f writinjr these lines. 1 have receiveil the sad intelligence of Dr. Danielssen's death.
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GUSTAV GULDBERG

HISTORICAL SURVEY OF THE KNOWLEDGE

REGARDING THE DEVELOPEMENT OF THE WHALE





Historical Survey.

F,rom olden times until the beginning of this century, not only has the natural history of the Cetaceans belonged, as is

well known, to the least familiar sections of zoology, but the accounts of this remarkable group of aquatic Mammals have

been perhaps more than usually mixed up with additions of the imagination. Although Oetology, like so many other branches

of biology, has grown considerably during the present century, we find its essential features already indicated in the by

no means unimportant literature of the last century. John Hunter's must be considered as a fundamental work in

this direction.

The older cetological literature presents many difficulties, and its value is in a great measure diminished on

account of the great inaccuracy in the descriptions of the different Cetacean species, and the consequent difficulty and often

impossibility in recognising them, whereby much confusion and many mistakes have arisen. This is, of course, very excusable,

not to say natural, as both methods and material have been defective ; but on the other hand, we have here a striking example

of how misleading and disadvantageous is the desire in certain writers to cut up the genera — I had almost said, in a

wholesale manner, — into a number of species, thus manufacturing a diagnosis on the basis of defective material, without

regard to differences of age and sex, or to variations, or only founded on anatomical (osteological) descriptions. It is not,

therefore, until the later decades that a reliable specific definition -r- that first basis of all profound knowledge of any group

of animals — has obtained a solid foundation in cetology ; whereby also, it has become possible to identify several species which

have been known and described in former centuries on the basis of numerous observations.

As was the case with so many other orders of the Mammal class, it was long before the Cetacea found recorders

of the history of its developement, not through any want of interest in it, but because there was no material to be

obtained. When I have named Eschricht, Anderson, Sir William Turner, and in later years Ktikenthal, I have

named the most important contributors. It would certainly be interesting if a complete literary sui'vey of the history of the

developement of the Cetacea and their biology from the earliest times could be made ; for many a useful fact lies buried

among the superfluous and useless matter which occupies so many pages in the old folios. I think, however, that the result,

with regard to zoology, would scarcely be proportionate to the labour.

In here giving a short introductory survey of what is known about the history of the (Jevelopement of the Cetacea,

T ask that it may be criticised indulgently, as so much will remain incomplete and defective, the reason of this being partly

that I have not had a sufficient quantity of literature at my disposal, and partly that I have not had the wished-for opportunity

of working up the whole in the manner I had originally intended.

In the developmental history of the Cetacea, as in so many other fields of natural science, we find interesting

facts recorded by that wonderful genius of ancient times, Aristotle, in which the general views of the philosopher, and the

sober inquiry into details of the naturalist are combined in an exceptional manner.

In the 4th chapter of his first book, in which the [iropagation of animals is generally treated, Aristotle states

that the Cetacea give birth to living young ones. In his second book (chap. 13 in the German translation, chap. 9 in the

French), it is stated that dolphins have mammæ, and that these are not situated on the upper part of the body but by the

regio inguinalis; they have not, however, as in ijuadrupeds protruding nipples, but a kind of opening on each side out of

which the milk fiows, the young one sucking as it swims by the side of its mother, as it has already sometimes been clearly

observed to do. In the 6th book (chap. 11 in the French translation, chap. 12 [66— 70] in the German) the propagation



of the Cetacea is more fully treated of. Wc subjoin the following: „The Dolphin, the Phalæna (Physeter?) and other Whales

which have no gills, but a spouting-tube, give birth' to living young ones, as do also the sawfish and the ,,bus" (le bæuf

marin); for in none of these animals are eggs found, but from the first, germs (embryos) whence the young emerge by

(levelopenient, as is the case witii man and the viviparous (juadrupcds. The Dolphin generally gives birth to 1 young one,

sometimes 2 ; the ^^'halebone ^^'llalc to at most 2, which is most freijuently the case, seldom 1 ; as with the Dolphin, so is

it with the Porpoise (Phocæna) uliicli lias the a])pearance of a small dol})hin and lives in Pontus, but is distinguishable from

tlie Dolphin by its smaller size and greater breadth of back: its colour is daik lilue. Many consider the Phocæna to l)e a

species of Dolphin. [All animals that have a sj)outing-tube, breathe and draw in air, for they have lungs. The Dolphin has

also been observed when asleep to hold its snout above water, and to snore in its sleep.] The Dolphin and the Phocæna

have milk and give suck to their young; they als> take tiieir young into themselves as long as they are small. Young

Dolphins grow i|uickly. for they attain to their full size in Kt years: they are pregnant for 10 months. The Dolphin does

not bear at any other season than the summer. At the period oi the dog-star, it hides itself for about 30 days. It

accompanies its young for a long time and takes great care of them. It lives for a long time, and it is certain that many

attain to the age of 2.5 and even 30 years ; for fishermen have cut the tails off certain Dolphins, and let them go again, so

tliat their age could be ascertained."

Other ancient authors, who mention the Cetacea, have not been able to add anything of lasting value about these

animals which was not known from Aristotle.

Galen (Kuhn's edition, Leipz. 1821) states that Whales, Seals and Dolphins breathe air (III, p. 444) and that

Whales. .... have their eyes ,,on their long neck" (ibid. p. 681). He further states that the flesh is hard and unpleasant

to eat, but may be eaten, if necessity requires, salted and spiced (YI, p. 728 and 737); also that eating whale's flesh

occasions "sanguis melancliolichus" (YlII, p. 13).') Pliny, Oppian, Paulus Ægineta and Yarro include the Cetacea in

their description of other large marine animals, such as the Tunny, the Shark and others. Pliny has made himself

conspicuous by the fables with which he has adorned the natural history of the Whale. Ælianus and Plutarch also

describe certain features of its natural history.

There are certain Arabian writers in the middle ages who are of interest to the history of cetology, as they

mention some of the whale species among other wonders of the ocean.

In Abbé Renaudot's translation in 1718, of an old Arabian work: "Anciennes Relations des Indes et de la

Chine de deu.x Yoyageurs Mahometans qui y allerent dans le IX e. Sifecle de notre Ere," revised and criticised by M.

Ren aud, a large fish is stated to be found in the Indian Ocean, of which the size and width of the jaws is described as

enormous. Ships dread this fish greatly, and bells are rung to frighten it away. Much is said, too, about ambergris, which

is cast u\) by the sea on to the coasts, also that it grows from the bottom of the sea like a plant. The word al-oual occurs

as the name of a large fish. According to Renaud's critical remarks, the large fish in ijuestion must be a Cachelot (Physeter

macrocephalus, L.).

In Edrisi's Geogrniihy from the year 1154 (translated from Arabic to French, by P. Amédée .laubert, Paris

1834i it is stated that in the Gulf of Oman, in Indian Herkend, there is a kind of fish that is about i^OO feet long. ''It is

called el-waly; it is white." The translator interprets this as ''la baleine" (in which case it is Eubalæna australis) and

thinks that the words 'whale' and 'Wal' have come from the Arabic. In Dimicluiui's Cosmography (from the latter half

of the 13th century) ambergris is stated to occur in the Indian Ocean, and fables are related about its origin and eft'ect;

the stranding is also recorded of a large fish — probably a cachelot — on which 300 people lived for a W'hole month. A
fuller description of certain whale species is found in El-Kazwini's Cosmography. A "well-known genus of fish," lOO feet

in length is here mentioned, which, by the aid of harpoons, is drawn to land and cut in pieces with axes, while from '"the

brain, a (puintity of oil" is extracted. The Dolphin receives high praise as a 'blessed animal" that helps those who are

in danger of drowning. Two other kinds are also described, called "Ketos" and ''Kata", i. e. Whales, of which the first

destroys ships, and the second is so large that bridges may be built of its ribs. „If leprosy be spread over with its fat, it

disappears witli (hkI the Almighty's help." The same writer also mentions the taking of whales — al iblénah (= la baleine) —
on the island of Irlandah; its young are hunted to procure "suvl" (fat and lean). It is related that the young are born in

the month Ilul (i. e. September^ and are hunted from October to January, and the mode of capture is described as very

adventurous. It is (evidently the well-known mode of whale fishery practised by the Biscayans. In other respects, the accounts

of tliese Arabian writers are highly embellished, and any fresh items of information about the Cetacea will scarcely be found

in tlieir literature.-')

In the time of the Renaissance, we find tlie famous Conrad Gesner as a distinguished author also in Cetology.

') For the quotations from Galen I liave to thank my lionoured colleague Prof. Stenersen.

-) The above accounts of the Cetacea from Arabian writers have been obtained throujrh my colleague, Prof. A. Seippel, tu whom I

would hiMi- oiler inv sincere thanks.



This learned man. who was so well versed in classical literature, quotes and criticises the accounts of these animal forms

given by older authors. In this way he has numerous quotations from Aristotle, Oppian. Pliny, Ælianus, etc. for which

reason his great work will retain its full value from a historical point of view, and as an original source. This edition also

contains extracts from Be Ion (Petrus Belonius) and Rondelet (Guilielmus Rondeletius). The animals mentioned in his

work, are, as is well known, arranged in alphabetical order, and most of them are also figured. Under the heading Delphinus,

a gravid uterus with the embryo is figured. The Dolphin's anatomy is mentioned, also that the females usually give birth

to one, occasionally two young ones, after 10 months gestation. The birth takes place in the summer. The foetus is inclosed,

in the uterus, in the chorion, the anmion, and the allantois: "sanguine nutritur per venas unibilicales, spiritum per arterias

easdem trahit Cocunt delphini supinis partibus admotis nuituis amplexibus inhærentes, hominum more." A passage

from Oppian is quitted in support of this (p. 38.3). Under the same heading a number of stories is related about the

habits, disposition and intelligence of the Dolphin.

Among older writers in Northern literature, who have treated of Whales to any great length, Peder Claussøn
Friis (b. 1545 at Ekersund, Norway; d. 1614) claims a special mention. In his account "Om Fische," he gives an extract

from the Royal Mirror (Speculum regale), in which the different species of Whales are enumerated and generally briefly

described. The sperma of the Whale is moreover mentioned under "Huall-Raff", "which on account of its fat and the air

which it contains, floats on the top of the water like froth." In his account of a whale-fishery, he relates that "when whales

are at play, several may often run after one mother-whale." He describes a large Whale — probably a fin-backed whale

Balænoptera musculus — which was stranded in August 1532 at Thinemudt (Tynemouth?) (England). Olaus Magnus
repeats the fact of the stranding of this whale. Olaus Worm (Museum Wormianum, 1656) translates into Latin the

account of the different species of whales repeated by Peder Clauson Friis from the Royal Mirror'). Nothing further is

related concerning the embryos of whales. These accounts of Whales and their habits have probably arisen in a great

measure from a gradual collection of the experiences of the fishing population of the coast.

Thomas Bartholin describes the anatomy of the Porpoise, anatome tursionis, which may presumably be identified

with our ordinary Phocæna communis. In the presence of the Dano-Norwegian king, Frederick HI and other spectators,

he dissected a female Dolphin and its foetus. He says: "The internal organs do not greatly differ from those in the human
being"; and he mentions the differences in his description. In the left part of the uterus he found a male foetus, with its

head turned towards the mouth of the uterus (capite ad os uteri verso) : the right part of the uterus was empty. He describes

the umbilical cord with prominent quadruple vessels, and its division and disappearance in the sides of the placenta. His

remarks on the placenta, amnion and allantois are worthy of notice: "Placenta exilis concreto sanguine similis, parietibus

chorii agglutinatur. Tenuis amnios. Allantoides humores serosum continet, fareiminibus inclusum."

In his anatomical description of the embryo. Bartholin pays special attention to the fletal openings and passages,

such as the communications between the v. umbilicalis and the v. hepatica, the open urachus, the small supra-renal bodies,

the testes with their connections, hidden in the abdomen, and the connection of the membrum with the cartilaginous" hvoid-like"

bone; the position of the heart beneath the ensiform process is moreover mentioned, and its main fætal communications.

The works of Major (De anatome phocaence . . . Ephemer. medico-physicarum annus tertius) and E. Tyson (The

anatomy of a porpess, London, 1680, 40)-) also treat of the anatomy of the Porpoise.

Martens describes several species of whale, especially the Greenland Whale and makes a few remarks on the

Nordcaper. With regard to the breeding of the Greenland Whale (pp. 103, 104) he only mentions that it gives birth to 1

or 2 young ones, and the author knows nothing about the duration of pregnancy. His attempt to make spermaceti from the

semen of the whale (which at that time was a general supposition), strikes us as rather comical. Klein gives an account

of the anatomy of the Phocæna, with special mention of certain muscles, and makes a systematic survey of the difi'erent

Cetacea. He took the holes on the embryo's upper li]). left by the hairs, to be organs of smell.

Johan Anderson repeats from the "unanimous assertions of Greenland whalers," stories of the pairing of

Greenland whales in a jierpendicular position in the water, both "sinking on to their broad, flat-lying tail-fins," with their

heads pointing upwards, and embracing each other with their pectorals (swimmers). But at the same time he quotes P. Dudley's

account (Philos. Trans, no. 387, .4rt. 2), which states that the female lies upon her back and bends her tail l)ackwards, while

the male passes over her. They breed every other year, and the gravidity is said to last 9 or 10 months. A f(«tus no more

than 1 7 inches in length, says Anderson, has the form of the species, and is white. They are 20 feet long when they are born.

The young one sucks the maternal breast for 1 year. There are illustrations of the Narwhal, and among them of a foetus, which,

however, is unrecognisable.

Brisson's "Regnum animale" contains only a system, in which the Cetacea form one particular dass separate

from Fishes; while Linnæus, in his "Systema Naturæ". allows the Cetacea to belong definitively to Mammals.

') My attention was directed to tlie above literary particulars liy I'rof. (Just a v Storm, to wlioin I ti-nder my sincere thanks.

-) These two authors I know onlj- from extracts.



Erik Po 11 top pi (lan, l)ishop of Bergen, among otlier tilings mentions (20 and 21 Bd. II. p. 228) the breeding of whales,

repeating the statement of the perpendicular position of the animals in the water while pairing ; that the new-born animal is

from 8 to 10 feet long; that it sucks the breast of wliich the nipples are near the anus; and that tlie mother shelters the

young one, when it is tired, beneath her great pectoral.

Cxunnerus, bishop of Trondhjem, gives a long account of the Phocæna (22. II, 176.5, pp. 2.58—269) and

the Orca (22. IV, 1768, pp. 99— 112) but says nothing about their embryos or breeding. The contributions of these

learned divines towards tlie natural history of the Cetacea is of considerable interest.

We tind several observations in the work by Otho Fabricius, which is of such importance to Arctic fauna. He

quotes in his '"Fauna gronlandica'' remarks on the breeding and the young of certain Whales. Thus, he says of the pairing

of Balæna mysticetus: 'Torpore erecto, capite supra aquam prominente.-' It brings forth its young, generally only 1,

in April. "The Bala; n a hoops (i. e. Megaptera boops) gives birth to cmly one young one. but certainly not every year."'

The young one follows the mother until the next one is born. Tlie Phocæna gives birth to one young one, which keeps

with the mother the first year. ''Si gravida occiditur, ex utero cauda pulli prominens conspici solet, forsitan matre in

angustiis parere conante." Of the Delphinus albicans (i. e. Delphinapterus leucas, Pall.) it is related that it gives birth

to only one young one wliicli even in the fetal state becomes light-coloured, and when newly born is of a bluish colour,

afterwards becoming gradually whiter, observations which have only lately been contirnied.

J. G. Schneider's critical collection, from his own and older times, of accounts of the natural history of the

whale, is also important to the advance of Cetology in the last century. He relates the usual story about the pairing of

the Greenland whale, adding also Dudley's version, which has an appearance of greater probability. Pairing takes place

only every other year, and only one young one is linrn. A fietus is mentioned that was 17 inches long, and of a white

colour; the new-born animal is black and generally 20 ft. long. Pregnancy lasts from 9 to 10 months, and when the mother

gives suck to her young, she lies on her side in the water. He gives full accounts of the other whalebone AMiales that were

known in the last century, critically sifting their literature. He also gives a survey of the then known toothed whales, among

which the Oarhelot takes a conspicuous place. Minor anatomical remarks are added; and he gives a representation of the

common Porpoise, based upon personal observation. Schneider's work gives valuable information for ilie study of the cetological

literature of the 18th century.

While John Hunter, in his fundamental work on the organisation and habits of whales, enlarged the knowledge

of these ocean-mammals, and brought a stronger light to bear upon them, it did not fall to his lot to make observations on

their embryos and developement. On the other hand, he treats fully of the anatomy of the organs of generation.

In the beginning of the present century we tind, as an eminent cetologist, Lacépede, who describes and figures,

in his well-known "Histoire Naturelle des Cétacés", a number of Cetacean forms; we are, as is well known, indebted to him

for the separation of the genera Balæna and Balænoptera. He does not, however, state anything new about the breeding and

developement ot whales, though he describes in vivid colours and with the pen of a Buftbn, the habits of these animals.

Sonni ni. a contemporary of Lacépede but not of the same importance, who continued Leclerc de Button's great

'"Histoire Naturelle'', describes the Cetacea, the ditt'erent species known at that time, their different anatomical relations,

especially of Balæna mysticetus, its habits, propagation, etc. He gives attractive descriptions in fine language from the

best sources of that period, tlmngli he also produces much that is false. A much greater interest in Cetology seems, however,

from this time to have been awakened in the i)rolific French zoologists, and has borne good fruit in the cetological literature

now to be mentioned.

The accounts of the Caaing-whale, and its capture in particular, given by J. Landt (2-i) and H. Chr.

Lyngbye (26, pp. 204—232i are of subordinate interest. Lyngbye mentions that young ones are often found in the

Caaing-whale when cut up: but they ditt'er very considerably in size, large embryos having been found at all times of the

year, from which he infers that the Caaing-whale breeds at any season of the year. It gives birth to only one young one.

A cetological writer of some mark, William Scores by, describes, both in his "Account of the Arctic Regions''

and his ".Tonrn;d of a Voyage to the Northern Whale-fishery," etc., the appearance and habits of several Arctic Whales,

and among others gives a full description of the Greenland Whale, with which, from abundant experience, he was best

acquainted. '"The pairing," he says "has often been observed in the latter end of the summer, and the young one is supposed

to be born in February or March." It is added that at the end of April 1811 a young one with umbilical cord was captured.

'"The young one at the time of parturition is said to be at least 10, if not 14 feet in length. It goes under the protection

of its mother for probably a year or more, or until by the evolution of the whalebone, it is enabled to procure its own

nourisiiment.'' He also gives an excellent drawing and description of the Narwhal, and describes several Bahenopterida^.

(Tlobicephahis and Beluga. Scoresby's work has still a great interest for Cetology, notwithstanding that he was the originator

of the well-known mistake about the Nordcaper, a mistake which was long maintained under G. Cuvier's authority.

Lesson, whose name is renowned in Cetology, describes in his '"Histoire Naturelle des Cétaces" both the herbivorous



Cetacea and the whales proper, tlieir habits and anatomy, as far as they were then known, being shortly treated of.

Concerning their breeding he says (p. 177): "Les femelles des dauphins resolvent dans raccouplement les måles en les

serrant entre leurs nageoires. On dit que la gestation est de dix mois, et que la conception a lieu dans I'automne; on assure

aussi qu'elles ne font qii'nn petit on deux h chaque povtée, et que la mere surveille avec sollicitude leurs mouvements, les

fagonne ou les habitue å la natation . . . . Ce n'est qu'en se penchant sin- le cote que les jeunes dauphins saisissent le

iianielon du sein de leur nourrice, et qu'ils y puisent un lait onctueux, de couleurs bleuatres, mais trés-nourrissant."

In the well-known '"Jledicinische Zoologie" by Brandt and Ratzeburg, where Physeter, Balæna and several

other Cetacean genera are described with special reference to their outward form and skeleton, and to the products they

yield which are used in medicine, nothing new is found about the gravidity or the embryo of these animals.

Georges Cuvier has also rendered great services to Cetology, notwithstanding the mistakes he has made cm

certain points, e. g. the geographical distribution of the Greenland whale. A\'ith his critical ability and thoroughness he

brings order into the numerous descriptions and the confusion of names, searching for literary sources, and procuring osteological

signs for the identiticatinn of the species. His works are therefore of considerable value with regard both to the systematisui

and anatomy of these animals; but it did not fall to his lot to contribute any fresh facts about their breeding and developement.

Nor does F. Cuvier, in his well-known "Histoire Naturelle des Cétacés," seem able to extend the knowledge in

these particulars, for he says (p. XXIV seq.): "On ignore d'accouplernent des Cétacés souftieurs. Personne jusqu'a present

n'en a été témoin. L'opinion la plus probable, c'est (lu'ils s'unissent couches tous deux sur le cote .... On ignore aussi

la durée de la gestation que quelques-uns portent a dix mois pour la baleine, dont le jeune, en naissant, aurait vingt pieds

de longueur." He then enters into the subject of suckling. After describing the different Cetacean forms, — certain of the

descriptions being undoubtedly based partly on autopsy, — he gives in conclusion a good, though scarcely complete list f)f

the literature on this subject.

In the first half of the present century, we find a numlier of cetological treatises, some of them descriptions of

stranded specimens, others, anatomical pamphlets. Inquiry seems to be trying to make up for the previous neglect of these

giant organisms of the world. A\'hile there have appeared as we have seen, large collections of accounts of the true and

the herbivorous Cetacea in French zoological literature, we find on the English side a number of special descriptions following

John Hunter. Contributions to Cetology have also been made by German naturalists, the Phocæna communis having been

taken as the model, and in the main furnishing material for special descrijjtions.

We find an eminent explorer in the field of Cetology in Rapp, who in his well-known little book. "Die Cetaceen

zoologisch-anatomisch dargestellt" 1837, has recorded the outlines of the anatomy of these animals, based upon careful

observation and thorough study, while besides the addition of fresh information, he critically sifts the already existing material.

He had not. however, an opportunity of becoming acquainted with Cetacean embryonic forms. He states that he found in

the uml)ilical cord of a Phocæna 2 arteries and 2 veins, and that the urachus seems to be open until the birth of the

young one. "Ueber die Fotushiillen der Cetaceen fehlt es an Beobachtungen," he says, quoting from E. Home the statement

that the chorion takes the place of the placenta, as in the sow and the mare.

Nor has Karl Ernst von Baer, in his famous work "Ueber Entwicklungsgeschichte der Thiere," much to say

about the developement of the Cetacean type, for he states that he knows nothing about the ovum of the Cetacea. liut that

he believes, from the remarks made about it in literature, that no placenta is formed, and that the ovum shows conditions

similar to those in the Pachydermata. He has only had the oppoi-tunity of seeing one embryo 9 inches in length, — a

narwhal, whose navel string had only a single umbilical vein, a fact which he emphasized in contradiction to Rudolph's observation

of 2 umbilical veins in Phocæna.

Towards the middle of the present century a new era in cetological investigation liegins with the production by

the well-known Danish naturalist D. F. Eschricht of a series of works on Whales, based on studies of embryonic forms.

Part of his material was obtained from Bergen in Norway — where for centuries captures of Balænoptera rostrata and

some species of Dolphin have been made, — and part from the now-existing Danish colonies in Greenland. We thus find

in Eschricht for the first time, a more detailed description of some large and small embryos. In additi(m to Balienoptera

rostrata, the embryonic forms of Megaptera boops and Hyperoodon diodon and their anatomy are described. In an

earlier work, from 1837. he has described the fietal membranes in a gravid Phocæna. In Eschricht and Reinhardt's

well-known monograph on Balæna mysticetus, L., the subject of the duration of its gestation is also touched upon.

Eschricht directs the attention of investigators to embryonic forms as a means of learning to know many of the conditions

in the full-<Trown anmial. This is due to the circumstance that the ^^'hale cinbi'vo verv early assumes the generic and specific
o

characters, — a fact which is clearly shown in the present treatise.

Although embryonic forms are only occasionally mentioned by more modern authors. — their size and dimensions

i)cing generally given in conjunction with descriptions of full-grown animals, — we have contributions to the knowledge ot

the fu'tr.l membranes in the Cetacea. from Owen. ('. D. Meigs and KoUeston. It is to the eminent naturalist Sir William
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Turner, however, that we owe a more intimate acquaintance with the lætal membranes in Cetacea, his important work forming

the foundation for future investigation in this field.

A detailed description of both embryo and foetal membrane is given by John Anderson in his monograph on

the tropical genera of Dolphin, Orcella and Platanista. Further investigation of the placentation is made by Beauregard

and Boulart, and Chabry and Boulart, who mention an embryo of Delphinus [delphis, 85 centim. in length, its position

and the fn'tal membranes. Klaatsch describes the fretal membranes of the Phocæna communis very exactly, and a very

clear description of the placentation in Cetacea as compared witli that in other Mammals, is found in Max Weber's interesting

work, "Studien iiber Saugetbiere"', in which the relations of the Cetacea to other Mammals are treated very thoroughly.

W'lien we add G. Guldberg's study on gravidity in tin-whales, and P. J. van Beneden's valuable "Histoire

Naturelle" of Balæna, Megaptera, Ziphoides an'd Delphinidæ, — in which a few remarks on the fætus and placentation

occur, — and Kiikenthal's large and important works on the anatomy and developement of Cetacea, the most important

contributions to Cetology in the last decade have been named.

As a conse<|uence of the ruling tendency in biology in the direction of tlio theory of evolution, the question

of the phylogeny of Whales has of course been discussed. It was especially Sir H. Flower, — whose investigations in

Cetology have earned such merit, — who, about 10 years ago, made this a burning question, earlier naturalists, such as

Huxley. Macalister, Marsh and others having only touched upon it; while the famous P. J. van Beneden, in numerous

treatises has left valuable material for future comparison. Most of them place the Cetacea in connection with Pinnipedia,

a theory wliich is specially expressed by Ch. Julin, while Max Weber does not take his view, but treats exhaustively of

the probabilities and affinities between the Cetacea and other Mammals. John A. Ryder takes up a peculiar position in

holding that the Hukes of the tail-fin are homologous to liind extremities (.52, p. 482). "The structure of the pinnipeds

indicates that the process by which their iiind limbs were directed backwards and partially included together witli the tail

in a common integumentary investment, would, if exaggerated, lead to the translocation and fusion of the feet with the end

of the sides of the tail, as in the Cetaceans, in which the now degenerate, baclcwardly-displaceJ feet are represented by the Hukes.''

Ryder has been strongly opposed by Kiikenthal. Tiie skeleton of the Cetacean's fore-limb is of course of great phylogenetic

interest, and has therefore been deeply studied and utilised in that direction, chiefly by Max Weber and J. Ryder, Leboucq,

wlio has made considerable contributions, and P. Allirecht, and J.F.Brandt, who takes up a peculiar position. But above

all Kiikcnitlial lias studied '"die Cetaceenhand'', and has thereby gained lasting merit, having had very considerable

cuibryological material at his disposal. In addition to Weber, Kiikenthal has also given special attention to the question

ol' the Cetacean's positi(ni in ichition to other Mammals, and whether, according to Flower they must be considered as derived

from more jiriuiitive IMaiiiniais which liave fitted themselves for an aquatic life like the Sirenia and Pinnipedia, without

standing in any phyh)genetic connection with these animals. In Kiikenthal's important work of 1889 be treats of the skin

of Cetacea. their hand-skeleton, and, in conjunction with 1 h. Ziehn, their central nervous system. In his work pubHshed in

1893. whicli contains a mass of facts, Kiikenthal treats of the developement of the external form of the body, and the

structure and developement of the external organs ithe integument, tail-fin, dorsal-fin, pectorals and the formation of the

lip, with their functions, the nose, the external ear and mannnary organs), and lastly the developement of the teeth in the

Toothed Whale, and their absorption in the Whalebone ^^'hale.

Of late years, new light has been thrown upon the palæontological position of the Cetacea by an important work

on "Zeuglodon", by professor W . Dames, who estabhshes 3 sub-orders of Odontoceti, viz. (1) Archæoceti, (Zeuglodon),

i2) Mesoceti (Squalodon). and (3) Euodontoceti (the recent Odontoceti).

Tliough it might be very interesting to make more copious extracts from different works with regard to the

phylogeny of Cetacea. and reflections upon them, I shall not, for the present, enter more iully into the subject. In the

following investigation, I shall touch upon certain sidea of this question. What I wish to give in this treatise is an

account of the ontdgeiiy of some Odoiitocete species as far as material will permit, and hope by this contribution to fill up a

small part of the lacuna which the ontogenic developement of the Cetacea permits us to open up. Certain fresh facts throwing

ligiit upon the fa; tal membranes and the gravidity of Odontoceti will also be added.
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The Developement of

Lageuorliyuehiis aciitiis, J. e. Gray, i828.

Plates I-III.

Xhis species of dolphin, so frequently met with on the coasts of northern Europe, was, as is well known, described by

J. E. Gray as early as the year 1828. His first description of the animal was not, however, very accurate, and occasioned

misapprehension. A more detailed description appeared later (1846), and since that time both the skeleton and the external

form of the animal have been the subject of numerous investigations, e. g. by Schlegel, Rasch, Van Beneden, Lilljeborg,

Sven Nilsson, Malm etc., the same species having been represented imder difierent names. After Flower's careful inspection

of the specimens lying in different museums, it may be looked upon as certain, that Schlegel's Delphinus Eschrichtii and

Rasch's D. leucopleurus are indentical with Lagenorhynchus acutus, since I cannot but agree with True 1 8.5) in thinking

that Schlegel's statement of the number of vertebrae — namely 91 — must be incorrect. According to True, Prof. Cope's

L. perspicillatus and L. gubernator are also identical with L. acutus, a theory which Liitken (82) also advances.

Concerning the occurrence of this species on the coast of Norway, Prof Collett (79) has made several notes,

from which it appears that both in the last and in the present century, there have been large and small takes of this

species. It is necessary, however, to be cautious in identifying the species from the reports of fishermen and others, as the

name certainly varies with the locality. For instance, in south-eastern Norway, the species in question is called "white-side",

but '"springer" on the west coast (according to James Grieg) where the fishermen frequently call L. albirostris "white-side."

Prof. Rasch's account of the shoal near Drøbak in the Christiania Fjord, in June, 1842, when 22 specimens were

taken, is well known in cetological literature. Of these 22, 4 were females, one of which had milk in the mammary glands,

though no embryo was observed. The males in this species, as in L. alliirostris, are on an average larger than the

females. The one figured by Rasch measured 2.630 metres, and a female measured by the same author was 2.310 metres in

length; but these measurements were made, according to Rasch's own statement, from the front of the lower jaw to the

extreme point of the tail, and not to the cleft in the tail where the back-bone ends. F. W. True gives the length of tliis

species as 2.515 metres.

On the 9th Nov. 1885, a remarkably large catch was made at Torskøen, Manger, some miles north-west of

Bergen, by which Bergen's Museum obtained a hitherto unsurpassed collection of embryos, a number of skeletons, etc. also

being preserved. It was Dr. F. Nansen, at that time keeper of the Bergen Museum, and keeper James Grieg in Bergen,

who preserved this expensive and valuable collection.

Embryos of this species had previously been briefly described by Gray and Liitken. The former (76. p. 274)

mentions an embryo preserved in the British Museum, which came froru the Faroe Isles; he does not. however, state its

length, but mentions the 6 foetal hairs on the upper lip.

Prof. Liitken (82) in Copenhagen has given detailed measurements and, to some extent, description of two

fætuses, one 370 millimetres, and the other 485 millimetres in length. He also mentions one 820 mm. long from Greenland,

which he supposes to be L. acutus, and not albirostris, under which name it has been represented. Kiikenthal (58)

mentions in his great work, a foetus 41 ctm. in length, of which the skin-colouring is briefly described, and one 45.5 ctm.

long, whose hand-skeleton has been subjected to comparative examination.

Being in possession of so complete a collection of embryos of this species in different stages of developement, we

will here give' a series of descriptions of the developement of this Odontocete from the earliest at present known embryonic

Cetacean forms, up to the almost full-grown foetus, considering principally the external form-conditions.

I. The smallest Lagenorhynchus embryo (Tafel Ii, found in the collection at our disposal, measured 8 mm., without

doubt the smallest Cetacean embryo hitherto examined. The whole egg, (PI. YI, fig. 1) which was preserved entire, measured 75 mm.,
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and in it the embryo lay inrlosed in its foetal coverings. These foetal membranes will be more fully treated of elsewhere,

suffice it to say here, that the little foetus was closely enveloped in the amnion. (PL VI, figs. 2 and 3).

On a closer examination of the external form of this embryo, it unfortunately proved to be very much deformed

and injured, especially in the anterior, more pointed end (PL I lig. 1). The external form of the head could not therefore be

determined, nor was any indication of either fore or hind extremities observable. On the other hand the convex surface of the

back was distinct separated from the injured front portion by a sharp furrow, thereby giving prominence to the more rounded

back part of the. trunk. At the posterior end was observed a blind fossa underneath, ventrad of the tail. The tail was

plainly to be seen lying in folds, and bent upwards against the ventral surface. In front of it. the remains of the umbilical

cord might be observed (fig. 1, u.).

On looking at the ventral surface of the embryo, it proved to be injured to such an extent, that no clear idea

ot its external form could be gathered. On the other iianJ. with regard to the posterior end of the body, there could be

traced a long, relatively well-developed, cylindro-conical tail, lying in a sigmoid curve, and in front of it the remains of the

detached navel forming an irregular oval surface (PI. I, fig. 2 c and u).

In viewing the embryo's right side (fig. 3). there are no exact particulars to be gained of the shape of the head,

visceral cleft, etc., so that only vague conjectures can be made. Remains of the umbilical cord and the enlargement behind

it (u) may be seen. The hinder part of the body here too. appears smooth and uninjured. The hollow at the posterior end

together with the cylindrical tail are noticeable.

In a dorsal aspect, the furrow separating the injured from the uninjured parts is to be clearly seen; the body

tapers towards the end, where the tail is bent forward against the ventral surface. The body does not appear to be

symmetrical, a fact which must doubtless be attributed to a deforming sigmoid curvature in the long axis, and which is

confirmed by the longitudinal sections made.

How far this may be a normally-developed embryo seems doubtful after external examination. The injury to the

fore part of the embryo, especially the head, may perhaps be attributed to a too great shrinking caused by the preserving

tinid, and consequent great deformity and partial breaking away of the epidermis. This, however, is only partly confirmed

by a microscopical examination, which rather points to an interrupted developement, with already commenced degeneration.

The possibility of cadaveric changes may, on the other hand, be almost excluded, as the specimen was preserved fresh. I

have had good opportunity of ascertaining that the deformity of, and injury to the front part of the body were not due to

its preparation being commenced after hardening, as the opening of the amniotic bag was made from behind and on the

back, so that in any case, the injuries, if any, could only have been slight and superficial, caused by the instruments

during this process.

Drawings of the embryo were made by Dr. F. Nansen (PL I, figs. 1—-1). As the examination of the external form in

this specimen could lead to no further explanation or information, it was coloured in borax carmine and imbedded in paraffine.

and microtomised in longitudinal sections (162 sections).

On examining the sections with a low magnifying power (Zeiss, obj. aa oc. 2, drawn with an Abbes camera) it

appeared, as before, that the fore part of the embryo was exceedingly deformed, and had also, as regards the histological

structure, undergone a degenerative change. The immediate impression received is that a deforming, retrogressive change

has taken place, in which the histological elements have been injured.

It is, however, noticeable, that this histological change principally affects and is most marked in the anterior part

of the embryo, corresponding with the facts apparent on external examination.

When the sections are examined with a low magnifying power, the segmentation of tlie convex, dorsal parts of

the body becomes more and more distinct, the nearer the sections approximate the median line. The proto vertebræ, or

mesoblastic somites (PL I, figs. 5 and 6, Seg) reveal themselves partly as a closer, more undifterentiated mass of cells

which, in many sections, especially in the dorsal region, are separated by the embryonal connective tissue with elongated

cells and a clear, homogeneous ground substance, partly by the appearance of an incipient cartilage formation, in the shape

of short, true cartilage vertebræ. Fragments of the chorda dorsalis are seen in many of the sections (fig. 6, ch). I was

able to count more than 40 segments. The segmentation of the tail part was not complete. Tafel I, fig. 5 shows the

segmentation of the lateral region outside the medullary tube, while in fig. 6 may here and there be seen longitudinal sections

of the cliorda, the clear lines arranged in rows representing the incipient cartilage vertebræ.

The outline of the medullary tube (fig. 6, med> is distinctly seen, but while the elements constituting it have, in

the fore part, the appearance of a shapeless mass in which no distinct cell elements are to be discovered, there may he found in

many places in the hinder part that corresponds with the embryonal body's uninjured portion, distinct epithelial cells, arranged

to some extent in rows, but always rather curved, with many artificial lacuna\ In the fore part of the embryonal body,

enlai'gements of the medullary tube may be plainly seen, which are most naturally inter})reted as the embryonal brain vesicles

(fig. 6, cb). In a few sections situated laterally as regards that represented in fig. 6, there is a smaller brain vesicle
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enlargement, lying in Iront ol' the foremost in tig. (J ; the contents and walls, however, of all these brain vesicles are so

misshapen that no distinct cellular elements can he distinguished. While it is scarcely possible, from the specimen under

consideration, to declare with certainty whether this laterally-situated brain vesicle enlai'gement in the fore part of the medullary

tube is the primary anterior or the secondary anterior brain vesicle, the cerebral hemispheres vesicle, or possibly the not yet

invaginated optic vesicle (which, however, seems to me to be very improbable), I believe that the foremost enlargement of the

medullary tube in iig. (5. cb. should be considered as the mesencephalon. The elongated part lying in the rear would then

h.nve to be taken for the myelencephalon and its continuation in the spinal cord.

If that part of the mesoderm tissue in the brain region, which lies on the ventral side of the medullary tube be

carefully examined, a dorsally-i)roj?cting, conical process is at once apparent, forming the posterior boundary of the mesencephalon,

and separating it from the parts lying behind. This ]n-ojection I consider ought to be interpreted as Kolliker's hindmost

"Schadelbalken", while one in front of the foremost brain vesicle enlargement in fig. 6 ought to be taken for Kolliker's

"vordere Schadelbalken"' (Rathke's "mitlere Schildelbalken"). This explanation is supported by the numerous proto-vertebræ

lying behind, which attach themselves entirely to the rest, only that they lie somewhat close together, and that directly below

(ventrally) lie the aorta and heart, so that we are only justified, from these relations, in considering that part of the medullary

tube lying above as corresponding to the neck region.

The fact that the proto-vertebræ, the chorda dorsalis and the medullary tube appear in the various sections with

a maximum and minimum of distinctness in ditierent places, is owing to the subjection of the embryo's axial skeleton with

the medullary tube to side compression. The median line of the foremost brain vesicle is thus met with long before the

hindmost, and about simultaneously with the median line of a part of the back. There is thus without doubt a double sigmoid

curve of the long axis. Moreover, the sections do not fall exactly in the sagittal plane, but intersect it at an acute angle.

The integuments (PL I. tig. 8) show a purely embryonal structure, namely, the epidermis like a single-layered,

low, cubical epithelium, and the corium, as a very undifferentiated mesodermic tissue.

The large, long fissure in the fore part of the embryo (fig. 6, F. t.) I interpret as the fore-gut. In one or

two laterally-situated sections, a few enlargements are observable, perhaps due to artificial compression. No mouth is to

be discovered.

Below the fore-gut. a triangular region is seen (fig. 6, cor), which may be explained as the heart; in a few

sections the embryonal blood corpuscles can be seen in it: the walls are also visible. In some of the sections the vena
umbilicalis is visible, and can be traced from the umbilicus and seen to open, in front of the liver, into the heart.

Behind the heart, separated by a bridge of mesoderm-tissue, is a larger oval object, to be recognised as the liver;

numerous blood-vessels are visible, and between these, large epithelial cells, which here and there form a lumen (Fig. 6 and 7 hep.).

In a few lateral sections, beneath the proto-vertebræ, above a fissure (fig. 6, t) which I have interpreted as

being an intestinal lumen (?) can distinctly be seen the Wolffian bodies, with passages, numerous blood-vessels, and a

single glomerulus, although the whole example is very indistinct.

Iii the description of the external form, there has already been mentioned an invagination situated ventrad of the

tail, and seemingly blind. This cavity can be traced in some sections to the side of the medial plane (fig. 7, a) where the

form of the anus is distinctly seen. The adjacent portion of the intestines is, on the other hand, not visible. The surrounding,

strongly-coloured, granulated parts here denote quicker cell-proliferation.

The histological elements in this hinder, less injured part of the embryo possess, however, a certain peculiar

character which cannot be designated as quite normal. The boundary between the ditferent organs is slight, and the whole

example, as represented by the difierent sections, is somewhat obscure.

If we sum up the discoveries now before us after the examination of this 8 millim. long embryo, they scarcely

admit of a doubt that it is an embryo at a very early stage of developement. Had it been entirely uninjured, the visceral

arches would very probably have been found, and the first slight indication of anterior extremities, while the perforation for

the mouth aperture could scarcely have been more than in its commencement. The external form of the trunk has certainly

been given with broad navel. The already long tail, although in its embryonal form, may yet be noted as characteristic.

In the embi'yo of a quadruped in a stage corresponding to this, bud-like indications of the extremities might well have been

expected; and similar conditions would also, in all probability, have been found here. As reliable points of comparison with

other animal embryos, there are the purely embryonal integument, the first indications of a cartilage formation, and the

scarcely complete segmentation of the extreme end of the tail. I must, however, characterize this embryo as abnormal, as it

has been undergoing a retrogressive or degenerative process. Certain portions of the fu'tal membranes also point in this

direction, as they show distinct advancement, while the embryo is in a state of retrogression.

Having a short time ago obtained a very small embryo of Phoca'na, of which the form was remarkably well

preserved, and is to be described subsequently. I have been even more strengthened in my opinion that this 8 millim. long
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embryo of Lagenorliynchus acutus has commenced a retrograde-degenerative developement, supervening soon after the medullary

tube witli the brain vesicles and the more important organs have been formed. It is also somewhat lemarkable that a foetus

so small, and which could hardly have been more than 4 weeks old. had it Ik'ch normal, should be found coexistent with

line 100 millim. in length.

II. A far more advanced condition of developement than the foregoing is shown in the 2 6 millim. and the

30 millim. long Lagenorhynchus embryos, which resemble in a remarkable degree embryos of other orders oi mammals

(Tafel n, figs. 1—8). Eschricht delineates a Beluga embryo about 30 millim. in length, and Klikenthal describes an embryo

Porpoise 25 millim. long, both of which are in about the same stage of developement as the 26 millim. long embryo here

described. The measurements give the distance in a straight line between the uppermost end of the head. i. e. the cranium,

and the convexity of the curve of the tail.

Tiie embryos now under consideration show marked fietal flexures (Tafel II. Fig. 1 and 2. b and 6). with

prominent head curvature and less marked neck curvature. The flexure at the back of the neck is still less conspicuous in

the 30 millim. long embryo (fig. 8). The tail curve in the 26 millim. long embryo (Tafel II, figs, b and 6) begins almost

on a level with the lower edge of the attachment of the umbilical cord, and forms a regular semi-circle; the end of the tail

is bent in against the ventral surface. No spiral twists in the direction of the long axis are to be discovered.

The head is divided from the rest of the body by the constriction of the neck; but this constriction, though deep

in front, on account of the ventrally directed jaw region, is very slightly marked at the side and back, though still sufficiently

to attract notice. Tiie form of the head is an irregular spheroid with a short and rounded facial part separated from the

arched forehead — tlie cranium, by a slight, transversal furrow lying behind the nasal aperture (figs. 1, 2, .5 and 7). This

furrow I have named the frontal furrow. The length of the head, measured from the front surface of the upper lip to the

curve of the back of the neck, is 11 millim.. thus being between '3 and 'i. of the whole length of the body.

The nasal aperture in the 26 millim. long fcetus is a transverse fissure I'/a millim. in width, with somewhat

raised margins (figs. 3 and 7). On examining it with a magnifying glass, this transverse fissure shows itself to be divided,

by a broad wall lying almost close to the surface, into 2 smaller fissures of which the left one is the shorter. These external

"nostrils" are slightly concave below, especially the right one, which is the larger. The raised edges of skin are formed of

several small, coherent protuberances, of which those on the right side are the larger. On the 30 millim. long Lagenorhynchus

embryo (fig. 8) the same thing may be observed, only that there the partition wall lies deeper, while the transverse fissure

is continued a little to the side in the shape of a shallow skin furrow. It is thus unquestionable from the above, that the

nostrils in the Delphinidæ are double in original construction, and that their fusion is secondary. — The distance between

the nasal aperture and the oral fissure is relatively great, viz, 3 millim., an undoubted mark of the Cetacean type.

The cleft of the mouth is 5V2 millim. broad, measured in a straight line between the corners of the mouth,

and turns forwards and downwards (ventro-caudal ; see figs. 5

—

7'. If we imagine it continued backwards, it would intersect the

concavity above the flexure of the neck, as this continuation would form an acute angle with the long axis of the body. The

side parts of the cleft of the moutli iiave a somewhat sigmoid curvature. The large, arched upper lip or upper jaw projects

more than the lower jaw, which is separated by a narrow fissure from the ventral surface of the fore part of the body,

A hollow is visible on that part of the lower jaw answering to the mentum (fig, 7), Within the slightly open mouth cleft

in the 30 millim. long embryo, the tip of the tongue is visible (fig. 8). No indication of any hair formation is apparent on

examining the upper jaw with a magnifying glass.

The eye is situated above and to the side of the angle of the mouth. The ocular fissure is 1.5 millim. in length,

is open, and forms an irregular oval, bounded by the sunken clefts of the, as yet, mere indications of eyelids. The long axis

of the oval of the open eye forms an acute angle with the backward production of the angle of the mouth.

The ear aperture lies about 3 millim. behind and a little below the angle of the mouth, almost midway between

the jiiouth cleft and the Ijend of the neck, the continuation of the cleft between the lower jaw and the liody being below.

The ear aperture forms a short, oblique cleft, 0.5 millim. in length, with almost imperceptibly raised margins. On using a

lens of a higher power, the oval or round opening of the auditoi'y passage in the 2 Lagenorhynchus embryos here treated

of, is seen to be situated in a little oblong, almost fissure-like cavity, which may presumably be considered as homologous

with the fossa angular is aur is; but no surrounding ridge or other elevation is perceptible.

The external ear of the Cetacea is a subject tliat has of late received a considerable amount of attention from

investigators. Besides being mentioned by Eschricht i4Ii, a rudimentary pinna has been described by G. B. Howes,

from a Phocæna embi-yo, and even from full-grown Porpoises. Kiikenthal (58) has lately described very exactly the

developement of the external ear in Whales, having found in his 25 millim. long Phocoena embryo, that the external cavity,

the fossa angularis auris, was surrounded by a )-aised wall with small iirominences, of whicli he could distinguish 6, corresponding
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with what Moldenhauer, His and Gradiuigo have pointed out in animals of the class Mammalia and in Man. This

caused me to take the matter into renewed consideration, after my manuscri})t iijjon the 2 emhryos here described had been

completed, two years ago. As the drawings show (PI. II, tigs, b, 6), I have not been able to substantiate Howes' and

Kiilcenthars statements. In the 2 Lagenorhynchus embryos (26 millira. and .30 millim. long) there is no trace of any

indication of protuberances around the auditory oritice. In order to satisfy myself still further as to this circumstance, I

examined a Phocæna embryo. 18. .5 millim. long, or three (juarters the size of that described by Kiikenthal; but neither

could I here discover the tubercles referred to, surrouniling the external auditory orifice. The external ear opening was tissure-like

on both sides, and on the right side slightly concave at the back. It lies on a pertectly flat prominence, which cannot lay

claim to the name papilla.

The contour of the back is almost straight until it joins the curve of the neck (figs. 2, ,5, 6 and 8). On the

abdomen, the outline forms a strongly marked convexity in the region of the navel, immediately below which is a 2 millim.

long mendn-um. Below this the outhine is formed by a concavity of the narrow cauda, that is turned towards the abdomen.

The outline of the side surfaces is curved, with the greatest curve at the level of the navel (fig. 7).

The small leaf-Jike pectoral fins, that somewhat resemble embryonal paws (cf. figs. .5— 7), are 4 millim. long,

2. .5 millim. broad, and IV2 millim. thick at the root. They spring out from the ventral surface of the body, immediately

below the lower jaw, and present a convex outer surface and a concave inner one. On their front margins are some slight

indentations (figs. 5 and 6), and the obliquely rising lower edge forms an obtuse angle with the short distal margin. Five

thick rays may easily be counted in the pectoral, separated by slight grooves, thinner than the rays, on the upper surface.

The hindmost ray or digit forms a projecting obtuse angle between the back margin and the distal margin. The second digit

from the front is the longest, and extends into the blunt end of the fin. The surfaces of the pectorals are situated almost

in the sagittal planes of the body in such a manner that the outer surface is turned a little upwards or forwards towards the head.

On the surface of the abdomen, the arched part lying round the navel is separated from the rest of the body

by a shallow, annular furrow (tigs. 3, 5, 6 and 7), and this part difi:'ers from the rest of the body in being of a darker colour,

owing to the underlying, blood-filled liver, which is here only covered by the membrana reuniens anterior (Rathké). The

circular boundary indicates how far the muscle plates have advanced in the formation of the side walls of the body.

Immediately below the navel, at the lower edge of the membrana reuniens, the 2 millim. long tuberculum s.

membrura genitale projects; it has a fuiTOw (hypospadi) on the under side, and is thickest at the root. There is a very

small, oblong prominence here, at the base of the membrum, which I consider to be the commencement of a fold of skin,

which is to form the sheath in which the membrum lies during its further developement, and possibly, also, the tirst indication

of the mammæ pudendales At little outside the base of the genital member, there is, on each side, another slight

prominence (see PI. II, figs. 5, 6 and 7). which is. however, scarcely visible to the naked eye. This slightly conical

convexity must be kept distinct from the more oblong prominence at the base of the genital member. In the 30 millim.

long embryo, the prominence is a little more pointed, but covers a rather smaller area. "With regard to its interpretation

as a temporary external rudiment of the hind limbs, attention is directed to my remarks below.

On the surface of the abdomen, none but the above-mentioned boundary furrow between the muscle plates of the

sides and the membrana reuniens anterior is visible. On the sides and back of the body (tigs. 2, 4 and 5) in the 26 millim.

long embryo, is a furrow, concave in front, separating the back from the flanks (dorsal side-furrow). In the 30 millim. long

embryo this division between the sides and back is only indicated by a different shade of colour (fig. 8).

In the examination of the specimens here described, I have naturally given full attention to the much debated

question of the rudimentary hind limbs of the Cetacea; but I have not been quite convinced that I have discovered

anything, either in the 26 millim. or the 30 millim. long Lagenorhynchus embryo or in the 18-5 millim. long

Phocæna embryo that could be interpreted as external rudimentary hind limbs, or rather, perhaps, as

rudimentary mammæ. I did not, however, feel at all convinced until a short time ago (in January 1894), irliov I discovered

distinct little hind liwhs in a 7 millim. long Phoccena emhri/o, and rudiments 0/ such in a 17 millim. long Phocæna fcetus.

After this, I cannot consider otherwise than that the small conical prominences on each side of the membrum genitale,

described above, are similar rudiments in L. acutus, these rudiments having, in all probability been more distinctly developed

at an earlier stage.

This explanation has now been most strongly confirmed by examination of serial sections.

The prominence which Kiikenthal takes to be the rudimentary remains of hind limbs in the Phocæna embryo (25

millim. longi. I cannot regard as corresponding to those here described, as the relations are somewhat dift'erent. I shall

return to this subject in the description of the small Phocæna embryos.

The tail, cauda, ends ii a curved cone with the concavity turned towards the ventral surface (PI. II, figs. 1— 3,

5— 7); near the pointed end of the tail is an indication of a small swelling, which must be explained as the first commencement

of the side lobes of the tail-fin. Being now convinced that the rudimentary hind limbs are on the point of disappearing fi'om
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the surface of tlie body, and that it is only after tlieir disapiifarance that the very lonjr tail shows the commencement of the

formation of flukes, this may with certainty be taken as an ontogenetic proof of the secondary appearance of tail flukes as

a more lately acquired form. How far this fluke formation may be deduced from a primary lateral widening of almost the

whole free portion of the tail (Ktikenthal; 58, II Theil, p. 263), as regards Lagenorhynchus acutus, I am not prepared to say.

Recapitulation. In the general impression gained of the 2(i and 30 millim. long embryos now before us (figs.

1—8), their mammal-like qualities are those which stand out most conspicuously, their likeness to small embryos from other

orders of that class being quite remarkable. On closer consideration, however, it will at once be observed that the special

Cetacean type has even nt this stage of developement set its peculiar stamp upon these embryos. The relatively great

distance between the nasal and oral apertures, the external nasal apertures fused into one transversely-situated cleft (indicating

the Odontocete character), the short neck and the long tail, the absence of external ears and external hind extremities, while

the fore extremities are already well developed, mark the end)ryo as Cetacean.

The characters of the class and order are thus, even at this stadium, intermingled, a fact which is

interesting to note, as it is usual, in the earlier stages of developement, to see only general or phylogenetic characters.

III. A more advanced condition of developement in the Cetacean type is shown in the 45 millim. long emljryo

(PI. II, iigs. 9, 10 and 11). Among the fætal flexures, that of the neck is almost obliterated, while that of the crown of

the head, the principal cephalic flexure, and that of the tail are still distinct. The snout portion of the head forms a right

angle with the long axis of the body, and the constriction of the neck is distinct only in front, there being but a slight

indication of it at the sides.

The round head with short, pointed nose, the oliliquely-situated, closed eye fissures, the inward-turned pectoral fins

beginning to assume a semilunar shape, and the still conical tail, where the first trace of the tail-fin at the point, gives it

a bud-like appearance, are the characteristic features of this nearly 5 centim. long embryo, which has attained to about ^2o

of the size of the newly-born animal. The umbilical cord is attached beyond the middle of the body.

With regard to the details concerning this embryo, the following is to be noticed: —
The head has an almost spherical cranium and a short, conical facial region. Its height from the neck to the

crown of the head measures about Vi of the length of the body, its natural length, i. e. from the end of the nose to the

bend of the back of the neck, measuring about Vs of the length of the body. The diameter from the mouth to the back of

the neck forms a right angle with the long axis of the body, and measures 18 millim. The slightly curved external nasal

aperture is a 4 millim. broad, transverse fissure, and may be said to form the boundary between the snout and the forehead

which arches upwards and disappears into the round cranium. The external nasal fissure has rather full lips, and shows an

indentation in the middle: the right side region is a little larger than the left. — The facial region or snout seen in profile,

resembles a short, curved bird's beak (fig. 10). The upper jaw is arched, the lower more straightly projecting and forming,

with its lower surface, an obtuse angle with the ventral surface of the body. The ti.5 millim. broad moutli fissure measures

4.5 millim. in length from the point of the jaws to the angle of the mouth, and runs straight in perpendicularly to the long

axis of the body. On each side of the upper lip, a little above the mouth fissure is a slightly raised line with from 6 to 8

wart-like protuberances, which are indications of the incipient fu'tal hairs. The edge of the lower jaw is narrow in front,

broader lieyond, and inclined a little downwards; the edge of the upper jaw is also narrow in front, and inclined a little

upwards beyond. The edges of both lips form a conical point in front.

The I'/'-i millim. long eye cleft is situated at a distance of 4 millim. from the mouth fissure, with which it forms

an acute angle, if the uKuith cleft be imagined produced as far as to the eye. In a fronf aspect, the eye region forms a

slight convexity. A little below and behind the eye, the external ear appears in the shape of a spot somewhat different

in colour from the rest of the skin, and whose greyish yellow hue cannot easily 1)0 distinguished without the aid of a

magnifying-glass: on the right side it forms a small, very slightly projecting proniinence.

The depression between the crown of the head and the back of the neck, which was very distinct in the previous

stadium, is here effaced.

The contour of the Itack is almost a straight line down to the tail, which has only a slight, ventrad curve, and

(loints downwards and to the side (PI. II, figs. 9— 11). The ventral surface is not nearly so arched as in the 26 millim.

long end^ryo, and the side surfaces from the head down towards the tail, present only a slight convexity (fig. 11). The

trunk is thickest between the navel and the anterior extremities. Beyond the navel, the cylindrical body rapidly decreases

in thickness.

The fore-extremities have already, to a great extent, assumed the shape of those of the Delphinidæ. They

lie with their pointed lobes inclined inwards towards the median line. Measured in a straight line along their front edge, i. e.
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ceplialic margin, they are 8 milliiii. in lengtli, the caudal margin measuring 5.5 millim. Springing out immediately below the

angle between the lower jaw and the ventral surface of the body, they first take a directly ventral direction, and slightly

medial, and then the distal, triangular part inclines in a medial and caudal dii'ection. The cephalic margin forms a convex

curve with a slight concavity on the transition between the antibraehium and the manus; the caudal margin is broken into

a short, concave, proximal part (fig. 10), which forms an obtuse angle with the slightly longer and concave, distal part. The

cephalic and caudal margins converge distally so as to form an acute angle. The distal part, or manus of the pectorals, is

longer than the proximal part, which corresponds to the fore and upper arm. Four decided rays, or digits can be distinguished,

the longest of which lies in the cephalic margin.

In the middle of the arched surface of the abdomen is seen a distinct raphe running from the navel forwards

towards the lower jaw, and backwards towards the tail. Surrounding the insertion of the navel is an oval field, more pointed

in front, and bounded on each side by a slight prominence. This oval umbilical field denotes that part of the wall of the

abdomen which is covered by the membrana reuniens anterior, while the outer boundary indicates the medially growing

side-plates. If we compare this embryo with the one immediately before it, we see here a further advance of the side

plates. Below the navel, the l)oundaries of the umbilical field are confluent at the outer genitalia (PL II, fig. 11).

At this stage the genital aperture is distinctly separated from the anus. The merabrum genitale is large and

projecting, and bends towards the tail. like a hook. Farthest in on the under side, it is hollowed out, and the genital opening

lies like a cavity at its base. Immediately below it, the anus is observable in the form of a small dot-like opening.

On both sides of tlie genital aperture, a somewhat long, whitish, and slightly raised region can be distinctly seen,

denoting the rudiments of the mammæ pudendal es (Pl. II, fig. 11).

The almost cylindrical, conical cauda shows signs of side compression, as its ventral and dorsal sides present a

sharp edge. Towards the end, the side surfaces become prominent, forming the commencement of the side lobes of the tail

fin (PI. II, fig. 11). Neither in the preceding stadium nor in this one have I found anything to indicate that "nearly the

whole of the free tail becomes broader by lateral folds of skin", as Kiikenthal states (cf. Lit. No. 58, II Theil. pag. 263).

There is still a distinct bend in the tail, although its distal pa]t is turned more in the direction of the long axis of the

body. It is, however, beginning to incline towards the side (right).

The umbilical cord is 18 millim. long, and 4 millim. broad at the place of insertion. It increases a little in

thickness immediately outside the insertion, and then gradually decreases towards the periphery.

Although the colour (fig. 10) in this hardened specimen is a uniform grey, a skin-colouring can clearly be seen

in the neck region. This at first appears like a "'neck-band", extending sideways towards the eye, and backwards in the

median line of the back. It is not. however, until later that this colouring exhibits its characteristic distribution.

IV. When the embryo, measured in a straight line from the crown of the head to the extended end of the tail,

attains a length of from 7 to about 10 centim.. several famlbj characters already begin to appear in addition to the fætal

Cetacean ones. While the head gradually takes a more foreward direction, so that the nasal aperture becomes the most

advanced point, instead of the crown of the head as in earlier stages, the commencement of the dorsal fin is also visible, the

little tail lobes become more distinct, and the pectoral fins assume more and more their peculiar, pointed, elegant shape

(Taf. II, figs. 12—14).

Of the foetal curves in the smallest (74 millim.') long) of the <6 foetuses of this stadium at our disposal, the head

fiexion is still apparent; in the longer embryos the facial region has become a little more straightened out (cf. fig. 12). The

nose is longer and more pointed than in the 45 millim. long embryo. In the 74 millim. long specimen, the production of the

line of the mouth cleft forms a somewhat obtuse angle with the long axis of the body ; in the slightly longer embryo this

angle, which is open to the surface of the abdomen, becomes more obtuse (figs. 12, 13). At the side of the snout region of

the larger embryos, a slight indication of a break may be detected, a characteristic mark of the Linnæan Delphinus genus.

On the upper lip there is a distinct raised line with from 5 to 7 dot-like prominences denoting the commencement of the

fætal hairs (PI. 11, fig. 12). The mouth cleft extends so far backwards, that the frontal plane through the angle of the mouth

will intersect the nasal apertures. The obliquely-set eye cleft forms an acute angle with the mouth cleft, if the latter be

imagined produced backwards until it intersects the hind edge of the eye cle!t. The region of the eye itself forms a hemispherical

protuberance at the sides.

The nasal orifice, in the about 90 millim. long embryo, forms a slight concavity behind, with its edges a little

raised. In the smaller embryos there is a small prominence in the middle of the nasal cleft, most marked on the hind edge,

but this becomes more obliterated in tlie larger embrvos.

') Measured iVom the .'iid of the nose ti) tlie audit. irv passage, and thence to the end of the tail, the length is 77 millim.

3
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Below and behind the cleft of the eye is found tlie excessively small ear aperture, which may be recognised as

a small cavity with a tiny hole in it.

The under surface of the lower jaw makes a more and more ol)tuse angle with the surface of the abdomen, as the

eniljryo increases in size whicii is an indication that the facial region, togetlier with the jaw and throat increase relatively more.

Tlie pectoral fins licgin to assume more their characteristic form. The convex ventral margin and the projecting

angle on the dorsal margin are also peculiar. The digit-rays show distinctly through.

Tiie rudimentary dorsal fin imparts to the formerly straight outline of tlie l)ack a convexity wliieh is opposite to

the umbilicus. Though scarcely projecting in the 73 and 78 millim. long embryos, it measures from 1 to 2 millim. in the

embryos over 90 millim. in length. There is also visible a little comb-like elevation in the medial line, extending backwards

right on to the tail. — The insertion of the umbilical cord lies near the middle of the body. In the embryo that is

over 90 millim. in length, there is still a broad furrow in front and behind this insertion, the boundary between the rapidly

approximating muscle-plates of the sides of the body.

'Phe sharjily curved membrum genitale conceals the entrance to the urogenital canal. At the base of the

membrum indications of the mammæ pudendales are observable in two small prominences, in each of which, by the aid

of a magnifying glass, a minute hole is seen. The very small anal opening is situated not far behind the genitalia (iig. 14).

The tail has lost much of its conico-cylindrical shape, and has become flattened at the sides, the dorso-ventral

diameter having, relatively, increased considerably. The lobes of the tail are large, triangular pieces. The whole cauda has

straightened itself out, still more than in the earlier stages, in the direction of the long axis of the body, with a slight

inclination to tlie right.

A considerable change of colour may be noticed in all the fætuses of this stadium. In the region of the back

of the neck, there is a broad, dark band of colour. — the "neck-band'", extending down to the region behind the eyes. In

front of this dark band, the skin of the head is of a very slightly darker shade, while behind it, on the back as far as the

dorsal fin, a darker skin colour is clearly visible (cf PI. II, fig. 12). This blackisli grey colouring of the skin may also be

traced some way down over the sides. Tlie dark variation in colour is inconspicuous on the smaller embryos, stronger and

more distinct on the larger ones. No change, however, has taken place in the eye region, the snout, the ventral surface or

the tail, in those embryos that are less than 10 centim. in length. The natural skin colour of embryos just taken from the

uterus is always pink, with a little grey in it, the pigment or dark skin-colour appearing in the shape of tinges of colour

from grey to blue-black. This pink ground-colour with the greyish tinge in it is owing to the quantity of blood in and

succulence of the tissues, while the darker colour is caused, as is well known, by the pigment deposit in the skin. By

hardening in alcohol, the reddish colour is changed to white or greyish red. while the dark colour remains almost unchanged,

always presupposing that the embryo has been preserved in a fresh condition and not allowed to lie for some time, so that

cadaveric changes have set in.

Y. The (jcneric characters begin to appear in fætuses of Lagenorhynchus acutus, Gray, that are from 10

to 20 centim. in length (PL III, figs. 1 and 2). The characteristic features of fcetuses of this size (which is from Vo to '/s

of the size of the full-grown foetus) may be shortly recapitulated as follows: —
The snout points almost straight forwards, so that the foremost part of the head is formed by

the region extending from the external nasal apertures to the apex of the upper jaw; the pectoral fins

have the semilunar shape peculiar to Dolphins, and, while the fætal tailflexion has disappeared, the caudal

segment of the body begins to assume a ventro-lateral curve; to these is added a dorsal fin several

millimetres in height, while, between the large, triangular lobes of the tail-fin, there is a little cleft,

and their posterior edges take the shape of an S. Sexual difference is here very distinct.

It may be remarked, with regard to the relation between the body and its various divisions, that the head amounts

to about 'A the lengtli of the body, the pectorals to from V4.V to Vs.e, wlnle the navel insertion lies at about the middle of

the ventral surface of the body, though frequently a trifle further back.

The head. In proportion as the noss takes a more forward and upward direction, the angle between the lower

jaw and the surface of the abdomen disappears (fig. 2). The arched upper jaw becomes more pointed anteriorly, and the

slight groove beginning a little above the angle of the mouth, and ascending obliquely on the nose towards the median line,

becomes more j)rominent, forming tlie break peculiar to the Delphinus family, viz, the "beak". On the upper lip may be

counted the commencement of 6 or 7 hairs; the upper lip is in the form of a gentle sigmoid curve, which jiroduces a

convexity downwards, somewhat behind the apex. The lower lip is a little everted, the retreating upper lip overhanging it

at the angle of the mouth (PI. Ill, fig. 2).
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The opening of the nose on the top of the head, lies in tlie frontal plane between the angle of the mouth and

the eye fissure; it has a tendency to become semilunar, witli the concavity to the back. The full front margin encroaches

so to speak, at its corners, on the somewhat full hind margin, which bears in the middle a slightly raised spot of colour.

The previously very oblique eye fissure gradually assumes a horizontal position, i. e. parallel with the long axis

of the body. The eye region now begins to be less prominent. The ear aperture which is very indistinct and difficult to

tind, lies from 4 to 6 millim. behind, and a little below the eye cleft.

The upper contour of the head above the nose describes a sharp, convex curve at the back of the head, before

it joins the almost straight line of the back. The occipital region is thus the most convex part. No neck segment is now

distinguishable.

The greatest thickness of the trunk is immediately in front of the insertion of the umbilical cord and the dorsal

tin, whence it tapers backwards like a narrow cone slightly compressed at the sides. The contour of the back is somewhat

straighter in front of the dorsal tin (still with a slight concavity at the neck in the younger fætusj, and behind it, is convex

to the very end of the tail, concerning which further remarks will be found below. In the contour of the abdomen, there is

a slight concavity between the pectorals, which gradually decreases in the larger embryos, until, in the umbilical region, a

slight convexity is formed, while the lateral curve of the tail generally begins in the region behind the anus.

The pectoral fins are situated somewhat behind the front fourth part of the body. As before stated, they amount

to fi'om '/4.J to \io,H of the length of the body. Their convex ventral margin has a slight depression in the region of the

carpus. The dorsal margin is sharp, and forms, in its larger distal portion, a concave half-moon (fig. 2), followed by a

triangular protuberance, which, in its turn, merges into a straight or concave, less sharp, proximal portion. As regards the

position of the pectorals, they lie more or less against the ventral surface, or project, so that their dorsal surface is parallel

with the side surface of the body.

The triangular dorsal fin forms, in the smaller embryos (tig. 1), a semilunar protuberance, from 3 to 5 millim.

in height, with no sharp boundary-line defining its base from the surface of the back. In the larger fætus (fig. 2) where

the dorsal fin is from 8 to 10 millim. high, its base limit becomes more clearly defined; the highest point of the fin, which

was formerly rounded, is now more pointed, the gently ascending front margin is distinguished by its shape from the slightly

concave, and nmch more abruptly descending hind margin, the dorsal fin, as a whole, thus approximating more to the form

characteristic of the genus (fig. 2). The tVrtal character is, however, still prominent in its relative position, which is almost

opposite to the insertion of the umbilical cord, though in such a manner that the point of the dorsal fin lies rather behind

a transversal plane through the former. The posterior margin of the dorsal fin is continued as a low keel for a siiort distance

Ijackwards down the median line of the back.

In the median line of the abdominal surface there is a raphe in the form of a fine, whitish Hue; in the smaller

embryos, around the insertion of the uinliiliral cord, there is often visible a field, pointed at Ijoth ends, and separated from

the side regions by a conspicuous groove, recalling the conditions in the earlier stages.

The genitalia externa at this stage, are of considerable interest. Most of the fætuses were females, only a

small luimber being males, viz. 16 females and 8 males.

The entrance to the female genital aperture is for the most part covered by the greatly developed clitoris, wjiich

forms a caudally-directed hook with a broad base. Around this and the sexual aperture, which is an open, oval cavity, the

skin is puffed up into incipient labia nmjora. Immediately to the side of the sexual fissure, and separated from it only by

a shallow furrow, the manimæ pudendales come into view like little prominences, one on either side, with a small iissure-like

depression on the top of each. Immediately behind the sexual aperture, the anus may be detected, looking like a small

liuncture-like opening.

In the male fætuses the external genitalia are in the form of an anteriorly tapering elevation. The process-like

penis, from 3 to i millim. in length, points in a forward direction, and protrudes from a cylindrical skin sheath (preputiumi

which posteriorly merges gradually into the skin. In the median line there is a raphe up to the anus. In the full part

lying iK'hind the preputium, two small depressions may be detected, lying close to one another, indications of the rudimentary

mamnue masculinæ.

The tail or "postanal" portion of the trunk is, at this stadium, compressed at the sides, and rather high, forming

on the dorsal and ventral surfaces a sharp ridge, from the distal part of wiiich project the triangular side-lobes, forming a

somewhat convex dorsal surface, and a slightly concave ventral surface. In tlie larger fætuses the hind margin has a sigmoid

curvature, with a cleft in the middle tiie side points still being rounded. Tiie tail, as already stated, inclines, in the larger

fd'tus (fig. 2) to one side, either the right or the left. This side inclination is more developed in later fVetal existence,

so that in the full-grown f(etus, the tail is always found pressed up against one side, thus occupying a smaller space in the uterus.

The colouring of the skin. The distribution of colour over the skin of fætuses in this stadium is a subject

of extreme interest. The darkly coloured "neck-band" mentioned in the previous stadium, is, in fætuses of from 10 to 20
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centini. in lengtli. invariably of an almost black line, and is accoiiipanieil by one or more dai-k bands on the head, running

parallel to one another (PI. HI, fig. 1). This neck-band runs straight down in front of the eyes, forming a curve over the back of

the head with the concavity to the front (in the 110 millini. long foetus, it forms an anteriorly open angle). In front of

this blue-black band, the general colour of the iiead is lighter. The region surrounding the nasal aperture is light, while

again, that lying a little in front of it is darker, the anterior boundary of' the dark colour being a little above the snout

portion (Fig. 2). There is, however, a diffuse colouring along the median line, which spreads to the front and includes the

apex of the upper jaw, wliicli is somewiiat darker. Three zones, in all. are distinguishable on the head. The colour of the

head in the smaller f(etuses is more like a thin shade, while in the larger ones (e. g. 170 millim.) it is darker, and advances

from the side towards the middle. In this way the present species (L. acutus) exhibits at a certain stage a colourless part

over the snout, which recalls L. albirostris. Towards the back the dark colouring passes into a continuous whole, so that

the hack anil upper part of the sides are dark, the intensity of the colour diminishing posteriorly. The darkest part is that

near the "neck-band" and round the eyes, while the eye region itself is colourless (fig. 2). On the lower eyelid, however,

just below the eye fissure, a dark spot is visible, which increases in size with the growth of the embryo. From the lower

part of the dark ring surroiniding the eye, a more thinly coloured band stretches backwards to the pectoral fin, (Fig. 2),

which exhibits a widely-spread, lighter colouring on its outer side. The part round the dorsal fin is lighter, while the lower

part of the fin itself is a little darker, the point again being light. A narrow dark line runs behind the dorsal fin along the

median line, while the adjacent regions are lighter. On the side surfaces the dark colour spreads right back to the tail and

the t.iil-lobes. at first only as a faint tinge, l)ut becoming more pronounced as the embryo increases in length. The dark

shade of colour on the sides spreads down until it is on a level with the eye, and, behind the navel, still lower. There is,

however, on the 170 millim. long fu'tus. an oblong patch of white on each side of the hind part of j the body, namely, that

part extending backwards from the frontal plane through the navel. — a "dorso-lateral'' band, recalling the light band-like

patch characteristic of the Lagenorhynchus acutus. There is also, in the somewhat older foetuses, an oval colourless region

situated above the pectorals.

The tail-lobes, on both their upper and under surfaces, have begun to acquire a light grey tinge.

The surface of the abdomen is without colouring until beyond the anus, although a tinge of grey is discernible

on the ])reputium penis.

On a microscopical examination of skin sections, the pigment granules are found deposited in the region around

the nucleus.

VI. ^^'hen the fætus has attained to half its full size. i. e. from 40 to 50 centim. in length, most of the

external si)ecific characters have already made their appearance. A 455 millim. long fætus, which' was at our disposal,

had, it is true, a somewhat defective epidermis, but nevertheless possessed characteristic marks.

The fætal flexion of the facial region of the head is still apparent, but only slightly marked; the arched forehead

and cranium, and the roimded snout show the fo-tal character.

The dolphin's "beak" is very much developed, but still round and stumpy. Six fætal hairs may be counted on the

upper lip. The nasal orifice is a transverse fissure with full lips, lying a little in front of the frontal plane of the eye. The

head is 'A of the length of the body. The pectorals (71 millim. long) amount to '/,;.4 of the length of the body. The insertion of the

umbilical curd lies in front of the middle of the body, and directly below the dorsal fin. This fin, which is 58 millim. high, amounts

to nearly '/ij of the length of the body. The postanal portion is very much compressed and high. It forms, anteriorly to the beginning

of the tail-lobes, a narrow ridge, which sinks into a low keel on the upper and under surfaces of the tail-fin itself. This fin, 102 millim.

broad (about V.i of the length of the body), has a deep groove in the middle, and is cut out behind in the shape peculiar to the genus.

The extent of the very dark colour was somewhat difficult to determine in the specimen examined, on account of

its defective epidermis. It can, however, be stated that almost the entire head is of an even blue-black colour, while the

beid< is light grey. The region round the eye has also become black, as also the entire pectorals, with the exception of the

lighter grey streak from the eye to the axilla. The darker colour on the sides has spread farther down than before, while

the peculiar side patch is more limited. The dark colour on the tail has spread right down to the under side, and ceases

a little behind the anus.

VII. Under the headings "almost full-grown'" and "full-grown", I have classed foetuses of from 75 to 95 centim.

in length. Four such were examined, of whith one 745 millim. one 825 millim.. and one 842 millim. in length, are considered

as "almost full-grown'", and one 950 millim. long, as a "full-grown" fætus. The 842 millim. long tætus is depicted

in Fig. 1 in the letter-pres.

According to the geiu'ial rule, the size of a new-born Toothed Whale should be \.-! of the mother's length. As

the male in this species is bigger than the female, and their greatest length, according to Rasch (66) is 2.630 male, and



21

2.310 fem. (measured in a straight line from the apex of the

lower jaw to the extreme point of the tail fin) the 95 centim.

long foetus might in that case be regarded as quite full-grown,

for its length amounts to more than V:i of that of an ordinarily

large female "White-side. It may probably, however, be assumed

that the size of a newly-born young one of this species, as

of the Phocæna, is more than '/s the length of the mother

animal. If the 95 centim. length be taken as the basis of

calculation, the size of the new-born animal is -/s that

of the mother, and we may perhaps add, that the female

foetuses are somewhat smaller than the males, just as the

full-grown males are larger than the full-grown females. Tiiere

are, of course, also variations in the size of new-born animals

of this species, as there are of other species of Mammals.

As the 842 millim. long fo'tus was in the best state of

preservation, and drawings were therefore made of it, it will be

the subject of the following description.

Proportions. The head is 'i^i/. of the length of the

body, the pectoral tins '/o (from '/\.v to Vs. 4 i» the other

foetuses), the dorsal tin between Vin and /u of the lenffth of

the body.

The head. The front part of the facial region, "the

beak", is well developed, but reveals its fcetal age by the

rounded shape; there are 6 or 7 fætal hairs to be counted

on each side above the mouth fissure. The 112 millim. long

upper lip is straight but for a slight sigmoid curvature, a rather

downward-tending convexity in the foremost part. In front,

at the median line, the upper lip describes a little descending

curve, answering to a depression in the apex of the lower jaw.

The furrow between the "beak" and the upper part of the face

is deepest in front, on both sides of the median line. The

95 centim. long tVetus also shows liere. in the middle, a little

l)reak or larger concavity, so tliat the upper contour of the

head which forms a gentle convexity from the crown downwards

over the front, here becomes a concavity marking the boundary

between the "beak'" and the facial region above it, and then

describes a convex curve to the apex of tlie upper jaw. The

shape of the lower lip is sigmoid, with the greatest concavity

above in the middle (cf. tig. 1, p. 21). Its foremost end projects a

little beyond the apex of the upper jaw. Within the lip, between

it and the dental series, there is a long keel, which becomes

broader until it loses itself at the back. In the slightly open

mouth can be seen the anteriorly free tongue with its fringed

edge. — The eye fissure (I2V2 millim. long) lies a little

above (12 millim.) the angle of the mouth, and about 22 millim.

behind it. There has been no relative change in the level of

the eye region. — The ear aperture, about '
j millim. in

diameter and at a distance of 14 millim. from the hinder angle

of the eye. lies a little lower than the cleft of the eye, but

above the continuation of the mouth cleft backwards. — The

nasal aperture now presents its peculiar semilunar form,

with the convexity turned forwards. The frontal plane through

the back of the blow-holes almost intersects the anterior angle

of the eye.

Fig. 1.

Lagenorhynclius acutiis, Gray, Foetus 842 millim. lonf.
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The body has the elegant spindle shape characteristic of tlie species, with the greatest thickness in front of the

navel, between the dorsal fin and the pectorals. In the fætuses from 75 to 84 centim. in length, a slight sinking of the

outline of the body behind the head is apparent, but this may possibly be due to the preserving process. It does not

appear in the 9o centim. long foetus. The pectoral fins, which are situated very low down, at the junction of the flanks

with the abdominal surface, are 1.5.5 niillim. long in the 84 centim. long iVetus, and amount to \/5.4 of the length of tlie

body. Their convex ventral margin and concave dorsal margin with the angular convexity in its inmost tliird part, arc of

tlie same cliaracter as in the full-grown animal.

The umbilicus is under the middle of the dorsal tin. The penis is not withdrawn into any fold of skin, hut

lies with the preputium right out. Half way between the glans and the anus, at the base of the prominence of the genital

region, there are 2 clefts, each about 2 niillim. in length, lying side by side, which are the rudimentary mamnue.

The postanal portion is very much compressed and higli, with a pronounced dorsal and ventral comb in the

jiart lying immediately in front of the tail. The tail is deeply cleft, and the iiighly developed tail-lobes stretch out their

points far beyond the cleft (fig. 2, p. 22).

Distribution of colour. The black or blue-black colour is distributed over the whole of the dorsal surface of

the body, and, in the tail region, over the ventral suriace also, extending forwards almost up to the anus: the pectorals are

also black. The surface of the abdomen, on the other hand, is light or whitish. The upper jaw is also of a dark colour,

with the exception of the lighter margin of the upper lip. The lower jaw, like the abdominal surface, is whitish. Three

belts of colour may thus be distinguished on the body, viz. the almost black dorsal colour, the greyish colour of the

sides, and the wliitisli colour of the abdomen. The greyish zone begins on the upper jaw above tlie eyes, and

Fig 2.

The tailfin of the 842 inillini. loii"-. fætiis of LaKeiiorli vii cliu < acutus. seen from above.

includes the greater part of the side surfaces riglit out to the tail fin, (with a ratlier lighter tinge in the neck and chest

region) descending farthest at the navel and genitali:i. The boundary above is a convex curve running to the back of the

anus. The dorsolateral patch cliaracteristic of the species "acutus", which commences beneath the dorsal fin, is now

already divided into one anterior, long, oval, lighter, lower part, and one posterior, band-like part, of a greyish shade,

running forwards like a narrow band by the side of the white. — Among other peculiarities of colouring may be noticed a

black streak, uniting the dark part of the upper lip with the darkly coloured eye region, thus imparting the appearance of

: pectacles, and a blackish-grey streak from the eye region to the pectorals (Fig. 1 in the li'tterpress, j). 21).

General remarks. Although we cannot, unfortunately, draw any decided conclusions from the deformed 8 inilliiii.

long embryo as regards the outward form, yet the relatively enormous length of the tail seems to be a characteristic feature

of ([uite small embryos of the Cetacea. This must be put down as a peculiarity which must be taken into account if an

opinion is to be formed of the phylogeny of these animals.

The little embryos from 2'/, to 3 centim. in length have already a few of the characters of the Cetacean

type mingled with the ordinary mammal-like features, and the Odontocete type is recognisable before the embryo has

attained to Vio of the size of the new-born animal. When the tW'tus has attained to 'A of its full length, the generic

characters begin to appear; and when it is half-grown as regards its length, the specific characters already assert themselves.
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Tlius tlie latter half of the embryonal time seems to l)e employed in developing the specific characters, while drobably,

in reality, all the Cetacean characters and the inner organs standing in corelation with them, continue steadily to be

developed and perfected, so as to ensure the air-breathing, warm-blooded young mammal an independent existence in the

cold, rough element.

The course of developenient shown l>y tiie above-described copious embryonic material, from the embryo of 2V2

centim.'s length to the full-grown foetus, makes the deduction of a few general conclusions justifiable. As soon as the ordinary

embryonal mammal-form is attained, the characters of the order and of the sub-order appear, and assert themselves. These

are closely followed by those of the family, genus and species. What is remarkable in this is, that distinctive generic and

specific marks make so early an appearance, or. in other words, that the embryo's developement aims directly at the special

genus and species. The embryo seeks, by the most direct way, if I may use the expression, to attain to the

likeness of its parents, or, in other words, to the specific form. This also shows how cautiously one must advance

if direct phylogenic conclusions are to be drawn from embryological phenomena.
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Lagenorliynchus albirostris. Oray.

'ince Gray's and Bi-ightwelTs descriptions ut' this species of Dolphin, about 50 years ago, acquaintance with its external

appearance and skeleton has lieen considerably extended. There exist many representations of the full-grown animal, which,

however, are remarkable for their disagreement in point of colour, an evidence of the numerous variations in this species, in

that respect. The full-grown male, according to P. J. van Ben eden, attains to a length of 3 metres, while the females

are somewhat smaller. After James Grieg's measurements, the largest female that was observed, in the Whale-take

on Bildoen near Bergen in 1887, was 2.74 metres long, while the largest male measured 2.98 metres in length.

This species of Dolphin occurs not infrequently on both the north and south coasts of Norway. Subfossil remains

of it have been found (Guldberg 108), and, during the last decade, "schools" of
,,
\Vhite-beaks" have been taken on the

west coast of Norway (cf. Grieg 117).

Fætuses of this species have been described by Liitken and James Grieg. Sven Nilsson (89) mentions a

IV2 feet long fætus from a female which had run on to a sand-bank between Skanor and Hammar (Sweden).

Professor Liitken (116) describes 2 fretuses of Lagenorhynchus albirostris, a male 790 millim. and a female

700 millim. in length, and subjoins a table of measurements. These fætuses possess most of the specific characters, and must

be placed in the class which I have designated as "almost full-grown".

James Grieg gives the exact measurements of the three albirostris foetuses which have been at my disposal for

the present investigation. The largest measures 1130 millim., the two others 765 and 720 millim. respectively.

The largest foetuses, 1130 millim., I agree with J. Grieg in classing as "full-grown". As the largest female

measured was 2.740 metres (J. Grieg) it will not come far short of the truth if we take the length of the newly-born animal

to be Vt of that of the mother. It would undeniably have been of great interest, if the female from which the embryo was

taken had Iteen measured.

The examination of these large fætuses is of interest, inasmuch as they amplifly and substantiate the results

furnished by L. acutus, viz. that the specific characters appear distinctly, beginning by degrees to assume their definite

form, as soon as the fætus has attained to half the size of the newly-born animal.

I. The smallest of the above fretuses which I examined was a female, and measured 720 millim. in length

Its diminution in length, after having lain in spirit for about four years, proved to be exceedingly slight, viz. less than

lU milHm. In comparing it with tlie fætuses of Lagenorhynchus acutus, it must be classified as "almost full-grown,,

as it lueasures about 73 of the length of the full-grown young. The length of the head is contained hardly 4'/- times in

that of the body, the pectoral fins amount to more than 'A-/, i/A.iO of the length of the body (Ve in the full-grown animalj, the

height of the dorsal fin is more than '/n (Vn.*), and the width of the tail fin 'A of the length of the body.

The head is of a rounded, conical form, with a distinctly marked-oft' "beak", upon the front end of which

may be counted 4 fætal hairs. The upper lip describes only an extremely slight sigmoid curve, with a convexity in

front. The edge of the lower lip forms a downward-turned concavity with a keel within. In the jaw, the teeth are about

to break through. The anteriorly free tongue has a crenulated edge. The deep groove which separates the beak from the

rest of the facial part is interrupted at tlie median line, but is deepest at the sides, becoming shallower and finally disappearing

in front of the angle of the moutli. 1'lie region of the eye is very prominent (the reverse of that in L. acutus) and is situated

a little above, and about 2 centuu. beliind the angle of the mouth. At a similar distance behind, and a little lower than

the eye fissure lies the little ear aperture, in appearance like a whitish dot, of the size of a pin's head. The nasal
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orifice is a fissure ol' the usual anteriorly concave form with raised edges, of which the front one is the higher. The

transverse plane through the blow-holes passes through the eye region a little in front of the anterior angle.

The shape of the trunk is elegant on the whole, and not clumsy. The contour of the back from the crown of

the head sinks slightly in the region above the pectorals. The greatest circumference is between the pectorals and the navel,

beyond which the body gradually tapers at the sides. The pectoral fins are situated, as in L. acutus, rather far down

towards the ventral surface. They are rather broad, and not nearly so pointed as in D. acutus, a fact which Liitken (116)

also remarks. The superior dorsal margin forms an obtuse-angled convexity, which passes into a distal concave portion. The

insertion of the umbilical cord is rather more in front of the middle of the body, being farther forward than the dorsal

fin. From the uavel to the genitalia externa (vulva) there is a groove in the hinder part. The clitoris and preputium lie

on the same level as the labia majora. The mammæ pudendales form two small prominences with a fissure in which lies

the papilla. The greater part of the dorsal fin lies beyond the middle of the body (posteriorly). As in the full-grown

animal, it has a long, backward-bending point. Its basal portion extends Ijackwards for some distance as a keel. The

post-anal segment amounts to rather less than Vs of the length of the body, and appears most compressed just in front of

the tail-fin, as in the full-grown animal. A considerable dorsal and ventral keel is developed, which is most elevated midway

between the anus and the cleft of the tail-fin, disappearing on the tail-fin itself The latter is deeply cleft, in the shape

characteristic of the species.

The distribution of colour in this embryo, as in corresponding embryos of L. acutus, is already so

strongly marked, that several of the specific characters disclose themselves. The bluish grey colour, often tinged with brown,

extends from the facial part immediately above the "beak", backwards over the head and back, spreading over the greater

part of the post-anal part of the body. On the head, the dark skin colour extends below the eye, its boundary being an

obliijue line from the angle of the mouth downwards and backwards to the shoulder-joint. The pectorals are wholly dark, as

in L. acutus. The eye region is somewhat lighter, while a darker band runs from the "beak-furrow" to the eye region,

where it becomes paler. On the sides of the liody, between the pectorals and the genital region, the colour is a

lighter, yellowish grey. There is also a rather lighter shade of colouring over the dorsal part of the post-anal section of

the body, as also over the back of the head and neck on each side of the median line, from the neighbourhood of the

blow-holes backwards to about midway between them and the dorsal fin. The lighter, unpigmented part includes the "beak'",

the lower jaw, and the whole of the chest and ventral surface to beyond the anus, whence it extends like a light Ijorder

along the ventral keel, to the inferior surface of the tail-fin.

The somewhat larger 7 60 mil lim. long fietus agrees in every respect with the above. It had 4 fcetal hairs on

each side of the upper jaw.

II. The full-grown fætus (male, 1130 millim. long) presents no striking differences from the embryo just

described, except that the characters have gained a still greater similarity to those of the more full-grown specimen. The

length of the head is contained from 47= to 5 times in that of the body, the pectorals amount to Vsy, of the total length,

the insertion of the navel string is considerably in front of the middle of the body, while the dorsal fin is rather behind than

exactly over the middle (in the full-grown animal it is more in front of the middle).

The "beak" in this specimen, besides being bounded at the sides by a deep furrow (the beak-furrow, sulcus

rostralis) is also separated in front on the median line from the pre-nasal facial part lying above it. The relative position

of the nasal aperture is about the same as before described. The eye region is less prominent, and the minute ear

aperture appears as a white spot of the size of a pin's head. The distal end of the broad pectoral is more rounded,

and upon the concavo-convex dorsal margin, the convexity includes the proximal half (in D. acutus the proximal V*)- The

penis is about to be drawn into the fold of skin, and is already partly hidden. Immediately in front of the anus lie the

two small folds which indicate the rudimentary mammæ masculinæ; but they lie nearer to the anus than is the case in

D. acutus. The post-anal segment, which is less than 'A of the total length, has, in its middle, vertical portion a high

dorsal and ventral keel. This part of the body is 14 centim. high.

Several teeth are visible in the cavity of the mouth, coming through on the side portions of the jaws, while in

front there is no trace of them. The teeth feel soft to the touch. The tongue is free in front, and fringed at the edges.

On each side of the upper lip were found 4 ftetal hairs (cf. James Grieg 117, p. 16). Liitken found on the largest of the embryos

described by him, 3 hairs on the one side and 4 on the other, while the smallest had h on each side. Cunningham and

Clarke have, as is well known, recorded 4 bristles on each side of the upper lip of the young "White-beaks". Grieg found

bi'istles on a male 2.0.5 metres in length.
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In the full-grown embryo, the dark, blue-l)lack colour extends from the region above the snout (beginning a

few centimetres aboTe the beak-furrow) over the whole of the back, — with large or small patches of a lighter shade every

here and there, — and stretching out over the whole of the dorsal surface of the tail-fin. The lower boundary of this dark

shade of colour is from the angle of the mouth to the axil, and backwards along the lower part of the flanks on a level

with the shoulder-joints, as far as the region behind the anus, where it also includes the ventral portion of the post-anal

segment of the body. The pectorals, the dorsal fin and the tail-fin are the darkest parts. The unpigraented or white

portion ot the body extends from the snout a little above the beak-furrow, over the whole of the lower jaw, the chest and

the abdominal surface, ending in a point behind the anus. From thence it runs as a greyish white colour with darker patches,

along the ventral ridge of the tail, spreading out in a lighter shade over the inferior (ventral) surface of the tail-fin.

The light patches and shades peculiar to this species are distributed in the following manner in this embryo. An

oval j)atcli on the back of the neck on each side of the lilack medial streak, extending from the crown of the head

(immediately behind the nasal orifice) to a spot on a level with the pectorals, i. e. about midway between the nasal orifice

and the dorsal fin. The side-patch previously mentioned as being found on the smaller embi'yo, is also strongly marked

on the full-grown one. but on the latter, broken by darker shades and slightly marbled, it extends from above the pectoral

to tlu' region surrounding the eye, without however having the distinct limit characteristic of the full-grown animal. A third

characteristic lighter part is the lumbo-caudal patch v.hich includes a large part of the sides of the posterior half of the

liody. It spreads from the middle of tlie body (on a level with the dorsal fin) over tlie front portion of the post-anal segment,

with a delicate light shade under the post-anal dorsal comb.

A small portion of the fætal membranes was hanging to the full-grown embryo. The umbilical cord measured 52

centim. in length and from 1.5 to 2 centim. in thickness, with few twists and only one or two small prominences here and

there. The allantois might be traced as a hollow, cylindrical, thin-walled string into the umbilical cord, and peripherally a

little of the expansion of its cavity along the inner surface of the chorion to both sides of the umbilical vessels. The uterine

surface of the adherent pieces of chorion was very uneven. At first sight it gave the impression of a very rough, wrinkled

piece of serge, the whole surface, which lay in long folds, being thickly covered with either leaf-like, or more rounded, fringed,

wart-like prominences, which represented the chorionic villi. On the foetal surface of the chorion might be seen with the

naked eye a thick ramification of vessels, covered, to a great extent, by the amniotic sac, with a little subchorionic tissue

between. The actual tissue basis of the chorion was very thin.
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Phocæiia eommimi8, Lesson.

Pl. IV.

O,n account of tlie frequent occurrence of tlie conniion Porpoise on all European coasts, it has Ijeen employed almost as

a paradigm when the anatomy of the Cetacea has been in question; and from the time wlien Thomas Bartholin (14) dissected

the gravid Porpoise in the presence of the Dano-Norwegian king, Frederick III, until our own day, scarcely any Cetacean

has been so much examined. In this way the Phocæna has served as the subject for Rapp's anatomical description 1.37) of

the Cetacean type, while its external form and occurence are treated of by many older naturalists. Kiik ent hal (.58, II Theil)

has lately given descriptions of the external form of quite small embryos; Klaatsch (ho) has described its ffetal membranes;

James Grieg (8.3) with splendid material for his basis, has treated thoroughly the question of the duration of its gravidity;

wliile P. .T. Tan Beneden, on a ground-work of old and new observations, has given us its "histoire naturelle".

While I pass over the rather diffuse literature of this species and direct attention on that point to the well-known

works of Rapp. van Beneden (84), Lilljeborg (72) and others, Iwill, in addition to the description of the small embryonic forms

of Lagenorhynchus acutus, Gray, supplement our knowledge of the earlier stages of the Odontoceti's developement, by a

description of an embryo of this species 7 millim. in length, another 17, and a third 18 millim. in length. The first of these, the

7 millim. long fætus, proved to be well preserved as far as its external form was concerned, and rei)resents not only the

smallest specimen, but also the earliest stage of developement hitherto described of any Cetacean. The 7 millim. and the 17

millim. long embryos were taken by Mr. Bistrup, Sukkertoppen, Greenland, in 1892.')

I. The smallest Phocæna embryo, preserved in alcohol, was enclosed in a double amniotic bag, while the long

chorion was open. The length, measured from the flexure of the neck to that of the tail, was 6V2 or 7 millim.

On opening the amnion and stripping the embryo of it. the latter proved to be in an exceedingly well-preserved condition.

The embryo (Fl. IV, figs. 1 and 6— 12) resembles, as regards its degree of developement, a human embryo of

about 4 or .5 weeks. In addition to the marked fretal flexures, this stage of developement is distinguished by the pronounced

visceral arches with visceral grooves, the incipient olfactory depressions, the but slightly differentiated eye developement. the

long, bent tail reaching to the facial region, and the formation of the extremities, the distinct bud-like rudiments of

hind-extremities being undoubtedly among the most interesting conditions of external form in the developement of the Cetacea.

The foetal flexures in this small fætus are as marked as those in an embryo rabbit of 10 or 12 days, or an embryo

dog of 2.5 days. Thus the flexures of the crown of the head and the back of the neck are each bent in a right angle. The

bend of the tail describes an arc of 180''. The neck and chest regions lie close to one another, and the relatively very long,

cylindrical tail extends as far as to the anterior part of the head.

The head, measured from the flexure of the crown of the head to the middle of the neck flexure, is about 3\'i

millim. in length, while the distance from the ventral surface of the facial region to the crown of the head is about 2V2

millim. The thickness, i. e. from side to side, is about 2V 3 millim.

The upper surface of the head presents no even surfaces. Through the thin, transparent skin covering, in the

region between the crown of the head and the flexure of the neck, the relatively large fovea rhomboidalis (PI. IV, fig. 9)

is visible. The flexure of the crown of the head and the region in front of it are inclosed in an elongated oval arch that

is connected with the mesencephalic vesicle, and before this on the front of the head, may be distinguished under the integuments,

1) These two eiubi-yos and a small Phoca gronlandica fætus were sent, togetlier witli several other zoological specimens, to Prof. R.

Collett, who transmitted the embryos to the Zootomical JIuseum. Dr. .T. Hjort, the keeper of that museum, gave tliem to me for examination, for

wliich act, I offer him my best thanks,

5
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an oval rlrvatioii clon.natcd transversely, wliicli is the anterior primary cerebral vesicle, with indications of a division in the

middle, forming the two vesicles of the hemispheres (tig. 11 h. m.i. On tlie ventral surface of tlie iiead — the face — may

\>r plainly seen below the elevation of the fore-brain vesicle, the fronto-nasal process (Stirnfortsatz. Kolliker) with a broad

depression in the median line, forming on either side a l?.rge. oval prominence (the nasal prominence) with a cleft-like opening,

viz. the olfactory jiits tig. 11 Ng.). These are situated at a distance of about l' •.. millim. from one another, and form

an oval depression of about ' - millim. in length, situated ti'ansversely in relation to the long axis of the body, and contracting

towards its lateral end into a narrow groove (tig. 11) which opens into the boundary groove of the maxillaxT process (the

lachrymid groove, tig. H, b). The olfactory pits are bounded by raised lips. The narrow groove running laterally from the

olfactory depression may be explained as the "olfactory groove'" iNasenfurche, Krdliker) It does not. however, open directly

into the orihce of the mouth, but into the lachrymal groove running from the mouth cleft u)) towards the eye, which defines

the maxillary process mesially.

\\'e thus notice from the very first a transversely situated olfactory depi'ession. by which we can

distinguish between the "superior" and "inferior" nasal processes, corresponding to the "external" (lateral) and "internal"

(mesial^ nasal processes in man and other mannnals.

Below the nasal orifices, the median region is occui)ied by the broad mouth cleft which expands upwards and

downwards in the median line. The cavity of the mouth seems to form a conical depression behind in the direction of the

back of the neck, where it closes. A slighter depression in the floor is probably the opening to the fore-gut. The orifice

of the mouth is bounded on each side laterally by the but slightly prominent "maxillary process" (figs. 6, 7 and 10 m. x.),

above and laterally by the lower margins of the olfactory depressions. Thus in this stage of developement. in opposition to

the subsequent ones, there is only a short distance between the olfactory depression and the orifice of the mouth. The latter

is bounded below by the first visceral arch, or mandibiila, which here lies against the chest region (figs. 10, 11, m b).

On viewing the side surfaces of the head (figs. 6, 7 and 10). a shallow depression is seen above the maxillary

process, and behind the olfactory depression; in the shallow depression a slight convexity is conspicuous — the cornea (fig.

1 1 ,o). The invagination of the lens has probably taken place a short time before, and the eyeball has not yet advanced

very far. only a very slight protrusion of the cornea being noticeable. There is. as yet. no trace of pigmentation in the eye.

In a profile view (figs. 6, 7 and 10). the first visceral or mandibular arch is distinctly seen, with its relatively

lu-oad and short "maxillary process". This latter is separated from the eye and the lips of the olfactory depression by a

shallow groove, as before mentioned. The mandibular arch is thickened and rounded in its transition from the side to the

ventral surface, where it tapers towards the median line. A slight depression indicates the symphisis in the middle (see fig. 11).

The first visceral cleft has the appearance of a narrow, but distinct groove separating the mandibular from

the hyoid arch I'fig. 10). There is no indication of small prominences separated by shallow depressions such as might

represent the first rudiments of an external ear i auricula).

The second visceral or hyoid arch (fig. 10 hy) is shorter and a little narrower than the first visceral arch; its ventral

portion lies close in to the chest, and could not therefore be more closely examined in the embryo while uninjured. This

arch is bounded caudally by a relatively large, and about V2 millim. broad, rounded depression (fig. 10, fp\ which is triangular in shape

with its base towards the 2nd visceral arch, its apex pointing in a caudal direction and all its angles rounded. The dorso-

caudally situated portion of this depression is still more hollowed out into a little blind foramen, of which the bottom is

distinctly visible. The part of the triangular depression lying nearest to the hyoid arch is the 3rd visceral arch. This

depression may also, from its situation and relations, be supposed to be the bend of the throat, sinus cervicalis (s.

pi'æcervicalis). It is surrounded by a little wall — limbus (fig. 10. fp).

The trunk. From the flexure of the neck down to the bend of the tail, the series of protovertebræ may be

distinctly traced externally, viewed either from the back or side (figs, fi— 8). About 0.7 millim. below the curve of the

throat, the fore-limbs spring out. Ventrad of these, the chest bulges out, and a kind of external boundary between the chest

and heart region, and the abdomen proper is formed by a narrow groove running from the upper proximal end of the fore-

extremity in a ventral and caudal direction. But the chest region is also divided Ijy a short vertical groove into a more

projecting ventral part (cor) and a narrower dorsal part which is continued dorsally (i. e. caudally» below the bend of the throat.

The sides of the body are moreover separated by a shallow, dorsally-situated furrow running parallel with the

curve of the hack. — the "dorsal side-groove" — from the dorsum proper. The shallow "ventral side-groove" starts from

the axil, and runs obli(|uely downwards (caudally) and ventrally to the side of and below the funiculus umbilicalis, by which

the abdomen proper is separated from the flanks.

Not far beyond the umbilicus, caudally. the curve of the tail begins, the body here describing an arc of 180" in

jiassing into the tail.

The tail which is conico-cylindrical, gradually tapering towards the point, is bent up against the ventral surface

of the body and reaches almost to the face, although the end of the tail has a slight ventral inclination. Immediately below
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the insertion of the innl>ilieal eorcl on tlie ventral siirfaee, a triangular, roumleil, genital eminence projects, — tlie tuberculum

genitale (tig. 6, t g). A little dnrsad of the genital eminence at the root of the tail, distinct external rudiments of hind

limbs project from the sivie surfaces of the body. The distance from tlie root of the tail to the point is about 4 niillim.

The extremities. The fore-limbs, IV3 millim. long and 1 millim. broad (figs. 6 and 7, f. Ij, are of a rounded,

paddle-like shape, the base being a little narrower than the flat and bud-like free end. There is a slight indication of

division into two segments. The long axis of the fore-extremities runs obliquely in a caudal and ventral direction. There

is no external indication of finger rays.

The hind-extremities (fig. 6 and 7. h. e. and fig. 12, h e) are O.lh millim. long and 0.60 nnllim. broad, and are

like oval leaves in shape, narrower at the base. The free, rounded margin is turned ventrally and a little laterally outwards,

while the attached base is situated on the flanks at the junction of the trunk with the tail, ventrad of the dorsal side-groove. The

proximal end lies on a level with the cephalic margin of the genital eminence, and therefore far below or caudad of the umbilicus.

The long axis of the extremities runs in an obli(|uely caudal and ventral direction (fig. 12, h. e). The position of these small

hind-extremities thus agrees completely with what we know of the embryos of other mammals. They are, however, scarcely

more than half the size of the fore-extremities, a point of difference between these f"d other mammal end>ryos, in which the

hind-extremities, though developed somewhat later, are not far behind the fore-limbs in i)oint of size, even in the early stages

of developement. On making serial sections through the right hind-extremity, it proved, on microscopical examination, to

consist of undifferentiated mesoderm tissue without sharp separation from the epidermis: in some places small vessels

were observable. — We thus have before us an embryonal elementary form, which is at first small and

slender, showing no tendency to powerful developement. Compared with the embryos of (piadruped mammals, there

is already a great difference in the first commencement of the organ in this respect. When the rudimentary hind-extremities

are compared with the same embryo's relatively large, powerful tail, we also find a striking contrast in the developemental

tendency of these organs, the hind-extremities, which are destined to disappear, being, from their earliest appearance, weak

and small, while the tail, which afterwards becomes the animal's chief organ of locomotion, and, as such, displays a high

degree of developement and functional adaptation, is found, even in the earliest stages, in the front rank of the external

of the body, on account organs of its powerful elementary character and rapid growth.

The umbilical cord is IV3 millim. in diameter, and very short, between 2 and 3 millim. in length, its veins

soon being absorbed into the ftetal membranes. The amnion is attached about l^/a millim. outside the abdominal insertion

of the umbilical cord.

From the cephalic margin of the navel, or in other words, the margin nearest the chest region, projects a very

narrow cylindrical process, about 2 millim. in length, with a slightly club-shaped, expanded free end (fig. 12, v. u.). This I

take to be the vesicula umbilicalis, which is connected with the gut by a short ductus omphalomesentericus.

General remarks. This smallest Phocæna embryo, which may be said to measure about 14 milHm. when the

distances between the fcetal flexures are added together, presents all the characters in their general form, and as we are

accustomed to find them in other mammal embryos in a corresponding stage of developement. One peculiarity which may

be noted is that it is very small and slender, a human embryo of about the same degree of developement being l)oth longer

and considerably thicker. The size of the head, moreover, seems to he small in proportion to the body, while the tail is

unusually long. As already indicated, the rudiments of the hin<l-extremities are very small in proportion to the fore-limbs,

when compared with the embryos of four-footed Mammals; and though the external form of the limbs in this Phocæna fætus

does not, on the whole, seem to differ from the ordinary embryonal limb form, I consider the paddle-like shape of the hind-

extremities to be somewhat characteristic. The transversally situated olfactory depression also seems to me to be characteristic,

and perhaps already denotes an Odontocete character. At any rate, the shape of the nose here dift'ers distinctly from the

shape of that organ in a somewhat larger fætus of Phoca griinlandica (17 millim. measured from the flexure of the head

to the tail), where the nasal cavity has a vertical direction, while in the Phocæna the olfactory groove opens transversally

into the more vertically running lachrymal groove. — The powerfully developed tail is a peculiarity which was also conspicuous

in the 8 millim. long Lagenorliynclius acutus embryo. We may see in this an expression of the apparently general law

in the developement of the organs, that an organ which plajs a jy c(>ns[»icii<ms part in the iii(lei»eiulent existence of the

animal (of the species, the genus, the family, etc), appears early, and even in its first embryonal developement makes a rapid

growth, and assumes a more or less prominent position (e. g. the eye in birds, the fore-limb in the bat, the brain in man >.

II. Tlie Phocæna embryo, that is scarcely 17 millim. in length, measured from the flexure of the head to the

bend of the tail, resemliles greatly the succeeding one. showing, however, in several particulars, a far less advanced condition

of developement, although the difl'erence in length — about 1 millim. — is very slight (PI. IV, figs. 2. 3, 13—16).

The fætal flexures are less marked than in the preceding specimen, but more so than in the 18 millim. long

embryo (PI. R', figs. 17 and 18). The flexure of the neck (fig. 13, m forms an angle of 130" or 140" with the long axis of the body.
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and the lic-id Hc^xure about tlic same, the cruwn of the head being the highest point of the body, if the fietus Ije imagined

in a vertical position. Tiie tail flexure is much less than in tlie previous stadium, and the tail itself is relatively uiuch

shorter. The umbilical cord is attached at the transition from the middle to the hindmost third of the body.

The head. Although the cranium certainly forms the main part of the head, the face region has already made

<lecided advance. A shallow furrow is formed in front, — the frontnl furrow (tig. 13. ft'), — dividing the fore part of

the cranium trom the face, this furrow being traceable almost to the upper border of the eye-region. The surface of the

cranium exhibits slight i)rominences corresiionding to the brain vesicles, one slight swelling being found on the frontal portion

of the head corres))onding to the hemispheres (tig. 13, he), another on the crown for the mesencephalon (tig. 13, m). in

front of this the th alamencephalon (fig. 13, the) and a depression between the crown of the head and the ftexure of

the neck, answering to the 4th ventricle itig. l.i f..rh). Through the integuments, the fovea rhomboidalis is distinctly

(liscernil)le in outlines 'tig. 1.5) which show excedingly large lateral prominences, and also the elongated medulla oldongata

and the spinal cord below the flexure of the neck.

Seen in i)roflle (flgs. 13 and 16). the facial region constitutes a very small part of the head. It is however,

noticeable that the upper jaw is very predominant. — an indubitalile Cetacean character which has begun to assert itself

The eye is situated on a level with the nasal orifices. The length from the inner to the outer angle of the

eye measures IV2 millim., the height being much less; the eyelids have begun to appear in the shape of little folds of skin,

and the pigmented iris is distinct. Within this, several fine rings are visible, while the centre is occupied by a white spot

— the pupil (figs. 13 and 16).

The nostrils (fig. 14). each about 1 millim. wide, are 2 sigmoid, transverse fissures, connected in the median

line by a shallow groove. In this point they already exhibit a marked Odontocete character. The distance between them is

relatively large, but the shallow connecting groove already denotes the incipient external fusion, as it is found in more

advanced embryos. While the distance between the nostrils and the frontal furrow is very small, we see, even at this stage

of developement. the rapid growth of the upper jaw, which projects and separates the nasal orifice from the mouth orifice.

The orifice of the mouth is turned towards the chest, and cannot be fully seen, only a small part of the

corners of the mouth being visible at the sides (see figs. 13 and 16). It is about 4V2 millim. broad. The lower jaw is but

little developed, and is overhung considerably (about 2 millim.) by the already greatly projecting upper jaw.

The external ear aperture, from 0.7.5 to 1 millim. in diameter, is situated 1 millim. above the fore-limb and

2 millim. behind the corner of the mouth, obliquely below and behind the eye. The aperture is funnel-shaped, oval, sharply

defined in front, but more open behind. The small auditory passage is situated in the lower part of the oval depression

(figs. 13 and 16). The whole of the external ear aperture is surrounded by an exceedingly slightly-marked, annular eminence

which has a smooth and even surface, without any trace of small prominences or depressions which might denote an incipient

external auricula.

Just below the head, at the constriction of the neck, the fore-extremities protrude (Fig. 13. 14, 16). They are

3 millim. long, and lie flat against the side of the body; they consist of a narrow proximal part, scarcely 2 millim. broad,

and a broader distal part, 2V2 millim. in width, the latter being of a rounded, paddle-like shape. In the broader distal end,

5 divergent finger-rays are distinctly discernible.

On the back, the spinal cord is distinctly seen through the integuments (fig. 15), beginning immediately below

the flexure of the neck, where it exhibits a narrow and as it were constricted part, which, however, expands just below into

a slight but definite intumescence, (intumescentia cervicalis) on a level with the fore-limbs (fig. 15, ic). The spinal cord

is visible superficially right down to the tail flexure. Before it reaches that point, there is an indication of a faintly defined

enlargement (lumbar intumescence, fig. 15, i 1.).

On the surface of the back on each side of the spinal cord visible through the integuments, is a "lateral back-

furrow'' running parallel with the median line. This furrow extends from the flexure of the neck down to the tail. On the

sides of the body, and especially at the level of the umbilicus, a lateral side-furrow is distinctly apparent (fig. 13 and 16).

Nearer the ventral surface, a "ventral side-furrow'" denotes the boundary between the side plates and the membrana
reuniens anterior. This boundary furrow extends from the neck down to the region immediately above the membrum
genitale (fig. 14). The ventral surface is very convex, as is usual at this stage of developement, and its lower portion is

occupied by the origin of the funiculus uml)ilicalis.

The membrum genitale is about 2 millim. long and very projecting (fig. 13. g). It forms a slightly curved

cylindro-conical prominence, the broad base of which occupies the space between the concavity of the tail flexure, and the

lower boundary of the membrana reuniens anterior. On the under side is the legitimate groove (hypospadia), which passes

jjosteriorly into the orifice of the sinus urogenitalis.

A little dorsad but at the base of the membrum genitale, are visil)le on each side, two small tubercles, which

are connected at their basal origin, and project about Va millim. (Fig. 13 h e. figs. 14 and 16.). The upper tubercle is
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smaller than the lower, a circumstance which is especially noticeable on the left side. Tliese external prominences are to

be interpreted as rudimentary external hind-extremities, their situs and relation to the membrum genitale being in

agreement with what we have descriiied in the preceding embryo. These rudiments of liind-limbs are unduobtedly
in a state of retrogression in this embryo, and must therefore be regarded as embryonic, disappearing

rudiments.

It should be remarked, that where as these rudiments of extremities at this stage are on the point

of disappearing, the Cetacean characters have begun to develope, a few being already very prominent.

The tail, cauda, is relatively much smaller in this embryo than in the preceding one, the length from the

hind limbs to the point of the tail being .5 millim. It has now assumed a more conical form, and the ventro-dorsal diameter

is greater than the transverse. It is bent ventrally, and points in a cephalic direction.

General remarks. It would have been desirable to have had examples of intermediate stages of developement

between this 17 millim. long embryo and the preceding one, for this one comes very close to the succeeding 18 millim. long

embryo. The usual form of mammal embryo is naturally found here, but there is also an admixture of special Cetacean

characters. For instance, the peculiar shape of the external nostrils, differing as it does from that in the ordinary Mammal
embryos must be regarded as Odontocete; the distance between the nostrils and the cleft of the mouth is relatively great;

and the tapering of the body towards the tail, which continues the trunk without any sharp division, and the absence of

hind extremities characterize the more ordinary Cetacean. The vanishing remnants of hind extremities are among the most

characteristic conditions of this stage of developement.

III. The IS millim. long Phocæna embryo, taken on the 19th Sept. 1888 (PL IV, figs. 17—21) is rather

more fully developed than the preceding one. The foetal flexures are still, on the whole, strongly marked, especially those

of the crown of the head, the neck and the tail (PI. TV, fig. 18), although less so than in the 17 millim. long fætus. The

head, measured from the crown to the lower jaw is contained 2V2 times in the total length of the body. Compared with

the 26 millim. long Lagenorhynchus acutus embryo, the little Phocæna fætus gives the impression of being somewhat

earlier and less developed. Compared with the 2.5 millim. long Phocæna embryo figured by Prof. Kiikenthal, it shows,

in addition to its inferior length (18 millim.), a more embryonic character in its external conditions of form.

The head, although much bent towards the ventral surface, pernuLs a view of the orifice of the mouth itig. 17).

The cleft of the mouth produced backwards intersects the axis of the back at an angle of about 40", and the bent conical

tail forms almost a right angle with the long axis of the back. The distance between the orifice of the mouth and the

nostrils is relatively smaller than in the 26 millim. long Lagenorhynchus embryo; above the nostrils there is a distinct

frontal furrow ifigs. 17, 18 and 19); moreover the head is of a spheroid shape, the facial region occupying only a very small

and but slightly projecting part, although more distinct and better defined than in the 17 millim. long foetus. The eyes lie

proportionately high up towards the cranium, dorsad of the angle of the mouth. The relatively large, open eyes 'I'u x 1

millim.) with the eyelids still only in their commencement, exhibit a blue-pigmented iris.

The external nasal apertures (fig. 19) exhibit no very great difference from those in the preceding specimen,

appearing, as they do, as 2 small clefts, anteriorly concave, which are in contact with one another at their mesial ends,

where a shallow groeve is observable along the median line. The distance in a straight line of the nasal apertures from the

cleft of the mouth is 2V4 millim. This Phocæna embryo is in conformity with the 26 millim. long Lagenorhynchus foetus in the

manner of the commencement of the external nostrils, and also in this respect follows naturally the two earlier Phocæna

embryos described above, namely, that the external nasal apertures begin, exactly as in other mammals, as two separate

openings which are fused secondarily into one transverse fissure in the Delphinidæ. It is interesting to note that the primary

opening is already transverse and not longitudinal. In the little Phocæna fætus described by Kiikenthal. the

fusion had already commenced.

The external ear aperture is situated 2'/2 millim. below and behind the angle of the mouth and only a little

aljove the production of the inferior margin of the lower jaw (fig. IS). The opening appears like a small V2 millim. obliquely situated

(from above downwards, from the back forwards, when the fætus is imagined in a perpendicular position) elongated oval

fissure, overhung dorsally by a low limbus (see figs. 18 and 21), so that the whole measures about I millim. in length. On

the other hand there is no prominence or papilla to be seen, on which the ear aperture lies, nor could I

distinguish node-like prominences surrounding it. as described by other naturalists. The real entrance to the

external auditory passage is thus situated in the dorsal region, or the region nearest the head, in a little depression. There

is perfect conformity between the right and left sides.')

The cleft of the mouth is 4 millim. broad, and turns downwards and forwards. The prolongation of the fissure

') I cannot substantiate Kiikenthul's ileclanition (lit. .58. p. o.^2) as to the dissymmetry of the ear, or the presence of the "sechs Hiigel".

On the other hand. I would say nothing against the general dissymmetry in Cetacea, easily substantiated by all.
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backwards passes between tbe eye and the car aperture. The ui>p('r lip. above the fissure, projects beyond tlie rnouth and

the lower jaw. The latter has a triangular depression below tlie mouth cleft (Fig. 19).

The constriction of the neck, which seems to be characteristic of Dolphin embryos in their earlier stages,

thus recalling small eml)ryos of terrestrial mammals, appears here in the same manner as in the 26 millim. long Lagenorhynchus

embryo. At the back of the neck, there is a depression corresponding to fovea rhomboid alis. The fore-limbs project

just below the constriction of the neck.

The fore-extremities (fig. 19) have almost the same shape as those in terrestrial Mammal embryos of an early stage

(if developement, namely a short, broad arm, with the distal portion broadly rounded and paddle-like: the medial surface is

turned towards the chest. On the distal, paddle-like p.art, b short, divergent finger rays are seen through the skin.

The dorso-ventral diameter of the trunk is longer than the transverse diameter. The edges of the back are

comparatively straight, while the ventral surface and sides form convex lines of contour. The embryo's ventral surface, as

in the preceding example, is a very convex part, with its boundaries clearly defined by a ventral side furrow (fig. 18). The

convex abdominal region is covered by the membrana reuniens, while the ventral side furrow indicates the boundaries of the

advancing muscle plates. There are no other furrows to be seen on the sides of the body, except a slightly marked side

furrow, dorsad of the fore-extremities (fig. 18), and a back furrow parallel to the median line. There are no transverse

furrows or prominences on the side region on a level with the imibilicus and the genital organs.

The navel, situated in the lower part of the ventral area, measures 3 millim. in a cephalo-caudal direction. In

the hardening process, its sides have been compressed.

A little below the ventral area which is covered by the membrana reuniens, is situated the membrum genitale

(figs. 17. 18 and 20) which is thickest at the base and tapers forwards. It projects below the navel and forms a concavity

downwards. On the under side is a groove (fætal hypospadia).

At the base of the membrum, a little below its root and attached to it, the skin is seen to be slightly raised.

Somewhat beyond, laterad of the base of the membrum a small skin prominence is observable (fig. 20). This I explain as

the finally disappearing rudiment of an external hind-limb. On first noticing this, I was inclined to take it to be

the first commencement of mammæ, though I could not affirm it with certainty until I could convince myself, by serial sections

through that region, of the actual conditions. When, however we compare these external conditions of form with those in

the 2 earlier Phocæna embryos and the Lagenorhynchus embryo, the explanation is clear. The small prominence which is

situated laterally as regards the base of the membrum, has exactly the same relative position as the soon-to-disappear,

external rudiment of a hind-limb in the 17 millim. long embryo, while the prominence within, close to the base of the genital

member is the incipient fold of skin, which becomes the labia majora resp. the skin sheath for the penis. Upon or by these

begin to appear somewhat later the mammæ pudendales. These, in my opinion, are a formation which first appears

when the rudiments of the hind extremities have almost disappeared.

The transition from the truncus to the cauda, though not abrupt, is rapid. The cauda is cylindro-conical, and

measures 3V2 millim. in length from the anus to the apex. It forms almost a right angle with the long axis of the body.

General remarks. This 18 millim. long Phocæna embryo, which differs only slightly from the preceding 17

millim. long embryo, is, however, more developed in its specific Cetacean characters, while it still recalls, more than the 26

millim. long Lagenorhynchus fætus, embryos of terrestrial Mammals in its general form, the constriction of the neck, the

general paddle-like shape of tbe fore-extremities, and the ordinary fretal flexures. As special Cetacean characters may be

noticed the position of the external nostrils high up on the face, and their transverse cleft form, which is a Dolphin

characteristic, the simple external ear, the absence of hind-extremities, and the relatively long cauda. which passes without

any decided bountlary into the trunk. The early developement of the membrum genitale is also peculiar to the Cetacea,

according to the exi>erience I have up to the present acquired.

From the above description ot the small Phocæna embryos, together with the facts learned from the Lagenorhynchus

embryos, we may afi'irm that rii(liiiieiitary hind limbs begin to appear in Ilie Delpliinidæ in an oval, rnnded,

paddle-like shape at a ver.v early stage of developement, vix. wliile the visceral clefts are distinct. Their

position on each side of the ))ody is on e level with the genital tnherele, and corresponds exactly with the

place where the external commencement of hind-limhs generally appears in the higher vertebrate animals.

From the very beginning they are small, and appear like tiny, thin superficial appendages, scarcely half the size of the fore-

hmbs. They are soon left behind in developement, and undergo a retrogressive process, so that their presence as superficial

appendages is only temporary. As they disappear, the Cetacean characters appear, and when they have

altogether disappeared as superficial appendages, the first commencement of a mammary organ is to be

found. In contrast to the temporary superficial hind-limbs, the tail, in the earliest embryonal period, is found as a rapidly

developing external organ. The fact that special characters, indicating the direction of the developement. appear so early,

ought also to be noted as a property of perhaps general force.
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It will be evident to all tliat tlie above-stated embryological facts may also serve as a support for phylogenetie

hypotheses. One may thus be led to suppose that the hind limbs in the Odontocete progenitors, e. g. the Zeuglodon, must

liave played a very insignificant part, perhaps even less than was the case in those fossil reptile types, whose form of limb

forms a parallel to that of the whale, e. g. Ichthyosauri. Indeed we come involuntarily into the question as to whether any

true Archæo-Odontocete has had hind-limbs in use, inasmuch as they disappear embryologically, before the more important

Cetacean characters make their appearance. I cannot, of course, venture to draw any decided conclusion from the above

facts, but I consider myself entitled to bring forward the (juestion. which still remains open. — The above-stated embryological

discovery of an early developed tail is in perfect agreement witli palæontological facts, as they both point to the circumstance

that the recent Cetacea are descended from animals with a powerfully developed tail, which must have played an important

part in swimming. Flower's supposition would thus be powerfully supported. When W. Dames (61), in his interesting work on

Zeuglodon Osiris makes this assertion: -'Die Anpassung an das Wasserleben nahm also ihren Anfang an den beiden Enden

des Korpers und schritt am hinterm Ende, dem motorischen Pol, schneller vor als am vordern Ende, dem Nutritions Pol",

etc., the embryological facts do not contradict it, in so far as the Cetacean characters do appear at first at both ends of the

body ; but on the other hand, I must lay stress on the fact that such decided conclusions cannot be drawn from embryological

as from palæontological data, the latter being, indeed, always the most reliable corrector in our phylogenetical hypotheses ;
for

during the ontogenetic developement, so many factors assert themselves, that we can never venture to place the "palingenetic"

in the foreground, if the conclusions are to be temperate. If we place these early stages of developement together with those

of Lagenorhynchus acutus already described, we come once more to the theory, that the embryo's developement

proceeds by the shortest road to its-goal.
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Orca gladiator, La Cépede.

A,Jthough this Odontocet, according to P. J. van Ben eden'), was known as long ago as in Pliny's time, and is named
hv all older naturalists who have turned their attention, to any great extent, to the Cetacea, yet the question as to whether

this „tyrannus Balænarum", as Fabricius calls it, is represented by one, two, or three species in the North Atlantic

Ocean, has only in the last decennium, we may venture to say, approached a solution. While Lutken=) considers Orca
gladiator and Orca minor (Schlegelii) as one and the same species, and leaves the subject of Orca Eschrichtii
untouched, being inclined to look upon it as a separate species, P. J. van Bene den (1. c) goes much farther in the

dentification of the various species. He says: „Non seulement nous croyons de voir rapporter tous ces Orques des mers

d'Europe å une seule et méme espece, mais nous croyons de plus pouvoir y rattacher les Orques du Pacifique, comme ceux

Me nos antipodes."

As far as I am aware, very little is known about the embryos or fætuses of this species.

Melchior (Den danske Stats og Norges Pattedyr, 1834, p. 281) makes a remark about its breeding, and states

that in 1829, three grampuses were killed on the coast of Jutland, one of them being a 20 ft. long female, which bore

,,a fully-developed fo'tus of the size of a full-grown porpoise" (i. e. 6 ft.). His statement that it breeds in the autumn, and,

like the generality of whales, gives Ijirth to only one young one, is repeated by many subsequent writers.

Sir William Turner describes a fretus, 36 inches long (ca. 0.94 metre).

Although I can say nothing about the earlier stages of the Orca's developement, I thought it incumbent on me
to make use of the exceptionally copious material which the Bergen Museum contains for the investigation of Orca fætuses

in the later stages, and to give an account of the developement of the outward form and colouring.

The following fætuses from tlie Bergen Museum have served as types in the present description:

A female faHus, 408 millim. long (from Bildøen, in the beginning of Feb. 1885).

A male fcetus, 615 millim. long (from Bildøen, Feb. 188.5).

A female fætus, 875 millim. long (from Bildøen, Feb. 1885).

In addition to these, I subjoin a description of a young one, taken on Jan. 26th 1891. It is 2.51 metres in

length, and its age may be computed at from 1 to 2 months. The animal's skin has been stuffed, and its skeleton placed in

the Universitv Museum in Christiania.

I. The 408 millim. long female Orca embryo (PL V, fig. 1) exhibits some amount of fretal head-fle.xure. The

Orca character is already apparent in the short, thick snout, the rounded shape of the bead, the short, almost straight mouth

fissure, and the blunt, leaf-like pectoral fins. The long axis of the head forms an obtuse angle with the long axis of the

body, and its length amounts to rather less than ^/t of the length of the body. The snout portion of the convexly rounded

upper jaw. with 4 IVetal hairs situated far above the cleft of the mouth, is short and thick. The upper convex line of

contour of the head forms a concavity at the external nasal aperture (see PI. V fig. 1). The cleft of the mouth is short

and straight. The eye fissure lies more than 1 centim. higher than the angle of the mouth. The distance between the

eye and the ear aperture amounts to \/i: or 'As of the length of the trunk (in the full-grown animal to V12, according to

Lilljeborg). The posteriorly concave nasal orifice lies in a hollow and is bordered by raised Hps. The transversal

plane through the nasal aperture intersects the anterior angle of the eye.

1) Histoire naturelle des Deli)liimdes des Mers d'Europe, 1889. p. 33.

^ Kritiske Studier over nogle Tandlivaler, etc. Danske Vid. Selsk. Skr. 6te Række, naturv.—m.itheni. AtVI. IV— 6.



44

The pectoral fins, 59 millim. long, are situated at the transition from the first to the second quarter of the

trunk. They amount to nearly '/t of the length of the trunk (in the older male, between Vs and Vs, in the older female,

Vs. according to Lilljeborg; in the new-born female which will be described subsequently, the length of the pectorals is V» oi

that of the trunk). As before stated, the pectorals have already assumed the typical Orca shape; they are blunt, rounded

and foliate: their greatest breadth is equal to nearly half their length.

The trunk is of a distinct spindle shape with its greatest thickness near the pectorals. The umbilical cord is

attached in front of the middle of the body, and immediately beneath the foremost ascending margin of the dorsal fin. The

post-anal segment is somewhat less than V:t of the length of the body, and is characterised by distinct dorsal and ventral

keels. — The dorsal fin is situated in the middle of the dorsal surface of the body; it is 26 millim. in height, with a

slightly convex, retreating front margin, and a slightly concave hind margin descending almost vertically. The width of the

dorsal fin at the base amounts to nearly I'/a times its height, and the hind margin is continued in the dorsal keel. — The

tail fin is 8.5 millim. broad and V*.» of the length of the trunk, that is to say of about the same proportion as in the

full-grown animal. It is triangular in form, with a small cleft and a very slightly sigmoid hind margin.

The colouring on this embryo, which further demonstrates the Orca type, is of special interest (PI. V, fig. 1).

The typical "neck-band'", appearing in the Lagenorhynchus embryos, also appears in the Orca, though somewhat

indistinct in so slightly developed a fætus as the one under consideration. A dark band may be noticed in front of the

eyes, stretching backwards and upwards over the most convex part of the head. It describes a semicircle open to the front,

and at the back of the head and neck exhibits a proportionately darker colour than the less strongly coloured surrounding

parts. On the liead. the colour boundary shows conditions almost similar to those in the fully-developed animal, except that

the colours are naturally not so dark. For instance, the region round the nasal aperture has still but Httle colour. The

eye region is surrounded at the back by a darker ring (fig. 1) and the eyelids have begun to be coloured, while the intermediate

part is still rather light.

The colouring upon the trunk already exhibits, on the whole, the typical distribution peculiar to the Orca, l)ut the

boundaries are more indefinite, and in the caudal segment the pigmentation is' very little developed. The pectorals are of

a blackish grey with the characteristic anterior transverse border. On the sides of the body behind the pectorals, the dark

colour extends far down over the surface of the abdomen, into the region round the navel, while somewhat behind it, extending

round the anus, is seen on each side the oval patch of white (fig. 1) typical of the Orca gladiator (fig. 2). The dorsal fin

is almost black on its anterior convex border, but is lighter behind. Below and near the posterior margin of the dorsal fin

an irregular, lighter patch is observable, which indicates the spot where, in many full-grown specimens, a purple patch is

found. — At the junction of the back with the sides, a blue-black line is found on each side running from the region behind

the dorsal fin almost to the eye; it has a slightly sigmoid curvature, and stands clearly out on the blue-grey ground. This

narrow, strongly-coloured band, which begins above the foremost white patch by the eye, expands into the shape of a fan

immediately behind the dorsal fin, and below the light part which is purple in the full-grown animal.

The white colour (i. e. the unpigmented part) is thus distributed over the whole of the lower jaw, the extreme

edges of the upper jaw, and the lower part of the head as far as the pectorals, where the line of demarcation runs almost

vertically down to the axil. An oval white patch lies behind the eye. The surface of the abdomen is white between the

pectorals, but behind them there is only a narrow white band along the median line until a little beyond the navel. Here,

liowever, the white colour spreads out to each side to form the characteristic large, elongated oval patch of white on each

side of the pudendal and anal region. The greater part of the ventral keel and of the inferior surface of the tail fin is also white.

In comparing this fcetus with the previously described Lagenorhynchus acutus fætuses, we find that it ought

properly to be classed with those of about 20 centim. in length, where the length amounts to about \/3 of that of the new-born

animal. The distribution of colour, however, in the above described Orca fætus shows greater developement and is more

cliaracteristic than in the corresponding Lagenorhynchus fietuses.

A considerable portion of the fætal membranes was adhering to this fætus ; it will be described in a subsequent chapter.

leII. The 015 millim. long fætus mase, exhibits in certain of the circumstances of its external form, and in tl

distribution of cdlour, a further developement of the characters enumerated in the description of the 40.8 centim. long fætus.

The head curve is very slight. The length of the head is contained 4V2 times in that of the body ; the navel lies a little

in front of the middle of the abdominal surface. The front part of the dorsal fin is vertically over the navel. The distance

from the anus to the tail cleft — the post-anal segment — amounts to rather less than 'Ai of the length of the body. The

])ectorals are situated at the beginning of the second quarter of the body, reckoning from front to back.

In fd'tuses of the size here described, the head has a more pointed snout. Seven fætal hairs may now be

counted on each side of the upper jaw; they form a curve with the convexity downwards. The edge of the upper lip describes
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a slight sigmoid curve, and its hinder part overh\ps tlie lower lip, and extends so far back as almost to come beneath the

anterior angle of the eye. which lies 2 centini. above. The external nasal aperture lies in the same transverse plane as

the anterior part of the eye tissure.

The pectorals, about 9 centim. in length, amount to between Vs and 'A of the length of the body (in the younger

male, to Ve) and the width is a little more than half the length. They are of the characteristic spatulate form.

The dorsal fin, 42 millim. in height and 61 millim. broad at the base, amounts to about Vis of the length of the

trunk. Its anterior margin is convex, its posterior deeply concave; its base is not sharply deiined.

The post-anal segment is very much compressed, and has ventral and dorsal keels. The tail is about 140 milHni.

broad, its length being contained between 4 and 5 times in that of the body.

The somewhat constricted insertion of the umbilical cord is 18 millim. broad. The penis lies midway between the anus

and the navel, and projects considerably from the prepuce; there is only an indication of the fold of skin into which it is

subsecjuently withdrawn. About halfway between the anus and the penis, but rather nearer to the anus, are 2 small

openings, which nmst be interpreted as the rudimentary mammæ masculinæ.

The colour in this embryo is more sharply defined than in the previous one. The darkest shade is found over the

head and the back of the neck as far as the dorsal fin; the next, round the eye and the borders of the pectorals. The
rest of the coloured portion is not quite as dark. The black line on the upper front part of the back, which was mentioned

in the description of the 40 centim. long fætus, is here also very distinct, though somewhat fainter in its foremost part.

On both sides of the dorsal fin, especially at the posterior end, the colour is of a lighter shade, corresponding to the

purple patch observed on the full-grown animal. The yellowish white, wedge-shaped patch in which the anus and the penis

are situated, is separated from the hindmost side-patch by a dark wedge-shaped patch running forwards. There is a little

pigmentation on the preputium and on the fold of skin round it, as also a little on the umbilical cord nearest the insertion.

The distribution of the white colour includes, as in the 40 centim. long fætus, the border of the upper jaw, the whole

of the lower jaw. the tiiroat region to a little above the shoulder joint, and the ventral surface; on the last-named, from the

pectorals to some distance beyond the navel, the yellowish white part is very narrow, but farther on, it enlarges to form

the characteristic oval side-patch, while the white colour in the median line forms the tongue-shaped part, in which the

anus and the genitalia externa lie. Almost the whole of the inferior surface of the tail fin, with the exception of the edges

and the extreme points of the flukes, is yellowish white, as is also the extreme end of the ventral ridge. The foremost

light side-patch is bounded in front and below by the black part round the eye. It is of an elongated oval shape, and

extends as far as the shoulder joint. Round the posterior axillary border there is a thinly coloured region of yellowish

white mixed with greyish blue, while the dark pigment beneath the pectorals forms a forward-pointing, wedge-shaped patch.

There is also a rather darker shade on each side of the yellowish white lower jaw.

III. The 875 millim. long female Orca fætus (fig. 3 in the letterpress p. 46) is of considerable interest. Its length

is nearly half that of the new-born animal, in other words nearly half-grown. The length of the head is a little less than '
.-, of that

of the trunk; on the mouth are 4 foetal hairs, the upper lip is of a sigmoid form, its hinder end stretching as far back as

beneath the anterior angle of the eye. The external nasal aperture is contained in a transverse plane passing through the

eye; the ear aperture is situated nearer the axil than the angle of the mouth. The pectoral fins, 120 millim. in length,

amount to about '/: of the length of the trunk, their breadth being about half their length. The trunk is relatively narrow,

with the greatest circumference between the pectorals and the dorsal tin. The umbilical cord is inserted a little in front

of the middle of the body, immediately under the front part of the dorsal fin. The dorsal fin amounts to Vis of the length

of the body, and has a convex anterior margin, the point being inclined backwards, and the posterior margin very concave:

the latter is continued in the shape of a low keel. The postanal segment is less than V» of the length of the body. The

210 millim. l)road tail fin (tig. 4 in the letterpress p. 47) amounts to rather more than '4 of the length of the trunk, this being

near by the same proportion that they bear to one another in the new-born animal {'/:, of the length of the trunk). There are

distinct dorsal and ventral keels. The hind margin is only slightly sigmoid; the cleft is relatively deep and the flukes rounded.

The colouring of this embryo (fig. 3), is developed to such an extent that the type of the species cannot be

mistaken in lnoking away from the f(etal characters. The black line on the back on each side of the cervico-thoracic ])art

of the body is now less marked, and apparently forms the boundary-line between the strongly-coloured mesial dorsal region

and the somewhat lighter sides. The foremost side-patch over the eye has a more indistinct posterior boundary, ('orapared

with the foregoing embryo, the pigmentation in the axil beneath the pectorals has advanced, and on the abdominal surface,

the boundary approaches the median line in such a way that the hinder white side-patch almost seems cut off in front, thus

giving this part, when viewed from the abdominal surface, the appearance of a three-lobed leaf with a narrow stalk in front.
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On tlie front of the female genitalia, the labia majora exhibit

a brownisii j)atfh. The white colour on the inferior surface of

the tail fin is more developed and extends farther than in the

previously described embryos. It may be noticed with regard

to tlie character of the colour in these half-developed foetuses

(of which the Bergen Museum contains several), that the colour

is almost blue-black with changes t(j brownish and grey tints,

while the unpigmented skin-colour is yellowish with a tinge of

red. The isthmus between the hind lobe of the white trefoil

and the white colour of the abdomen is very narrow in places.

The umbilical cord is also darkly pigmented, the pigment

beginning at a distance of V2 centim. from the insertion.

In fætuses of this stage of developement, the incipient

dental series appears like a crenulated fillet, beconung

narrower in front and behind: 10 prominences may be counted

on each side. The number of the fietal hairs varies between

4 and 6. The eye region generally forms a slight convexity.

Two larger embryos, respectively 1.870 metres and 2.080

metres in length were acquired by the Bergen Museum in

Nov. 1887 from a catch on Bildoen. The curator, Grieg, has

furnished measurements of them (cf. Annual Eeport of the

Bergen Museum, No. 4, 1889). These embryos I classify as

"almost full-grown."

Fig. 3. Orca gladiatiir, a tViimle fætus H75 iiiillim. Iniif;

1\. A young Orca. In Jan. 1891, the Christiania

University Museum ol)tained a young female Orca, 2.."il

metres in length, of which an illustration will be found on

PI. Y, fig. 2. The skin has been stuffed and placed in the

Zoological Museum, the skeleton in the Zootomic Collection.

The dimensions of the animal were as follows: —
Total length, in a straiglit line from the point of the snout

to the tail cleft 2. .5 1 metres

Length from the point of the snout to the extreme

point of the tail lobe 2. .54 ,.

Circumference behind the pectorals 1.21 ,,

Length of pectorals 0.28 ,,

Breadth of do 0.16 „

Height of dorsal fin 0.19

Breadth of do. at base 0.25 „

Breadth of tail fin O..0.") ,.

On considering the uninjured animal, one is struck by

the elegant form of the body, which still seems somewhat

more slender than in the fall-grown animal. The snout rather

calls to mind the dolphin's "beak'', for in the line of contour

of the upper jaw. there is a slight concavity a little above

the point of the snout 'see PI. V, fig. 2).

The pectorals are -of tlie characteristic leaf-like form;

their length amounts to nearly ^4 of the length of the

body (in the older female, they amount to '/s, in the older male,

from '/ti to 'V,- according to Lilljeliorg. lit. 72).
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The greatest circumference is between the pectorals and the dorsal fin, and amounts to barely half the length of

the bod}- (in the full-grown animal to more than half).

The dorsal fin, which is shghtly convex in front and very concave at the back, is situated almost in the middle

of the body, though reaching a little over on to its anterior half, as in the female figured by Liitken (K. Danske Yid.

Selsk. Skr. 6 R. m. n. Afd. IV, 6, pi. I). The dorsal fin amounts to rather less than Via of the length of the trunk (in

the young female '/12. in the older female '/sj in the older male from -/s to Vs)-

The breadth of the tail fin is equal to V4V, of the length of the trunk (in the younger animals from Vj to 'A,

and in the older ones from '/+ to '/!> according to Lilljeborg, 1. c.)

These projjortions of the pectorals and other fins in relation to the length of the trunk confirm most fully the

general rule that all limbs and fins (caudal and dorsal fins) become longer with age (cf. Liitken, 1. c).

The distribution of colour in this young one, agrees in all points with that commonly known in older specimens.

Fig. 4.

Outline of the tailfin ot' the 87.5 milhiu. long female fætiis of Orca gladiator, seen from ahove.

The dark colour of the body is a deep blue-black, and the light colour beneath, cream-white (PI. V, fig. 2). There is no blue

or violet patch beside the dorsal fin. Passing over a few details at the junction of the black and the cream-white colours

between the pectorals and the angle of the mouth, it may be observed that the light colour is here found on the lower border of

the upper jaw, a circumstance which Lilljeborg states to be a rule, but which does not appear in the female figured by Liitken.

General remarks. The generic and specific characters are perhaps developed earlier in the Orca than in many

other species of Odontoceti. It is remarkable that in a fætus that is hardly Vs of the length of the newly-born animal, the

generic characters are so distinct, that the fætus can without difficulty be distinguished from other Odontoceti. It is therefore

not surprising that Eschricht in his time, found that embryos of whales might be employed as an important aid in studying

the general form of the full-grown animal. "When the fn^iis has attained to half its full size (i. e. length), the specific

characters are distinctly visible, even in the distribution of colour, though of course there is still a want of distinctness in

tiic lines of demarcation and the more delicate shades of colour. There may possibly, too, be changes in this after birth.

But the various segments of the body are found with their ordinary conditions. In thus contemplating the newly-born animal,

one is involuntarily struck by the thought, that when Nature sows seed most sparingly for the maintenance of the species,

she comjiensates for it by making each seed perfect! We thus find that a newly-born Cetacean is one of the most fully

developed newly-bnrn animals in the whole class of Mammals.
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Contribiitioiis to the Knowledge of the Developement of the

Fætal Membranes in Odontoceti.

Plates VI and VII.

LLn the preceding literary survey, the most important works in which the subject of the fætal membranes in Cetacea was

treated, have been mentioned. I will now shortly refer to these.

Eschricht (39) in 1837, describes the surfaces of the chorion as very much wrinkled, and covered with villi V2

line distant from one another, and states that the villi had a stalk, and that the free end expanded in the form of a globe,

like the head of a cauliHower. In the depressions between the rugæ, there were small villi. A beautiful capillary net-work

was noticed in the crowns of the villi. They correspond to the depressions in the mucous membrane of the uterus, which

is very vascular. Eschricht also describes numerous ramified uterine glands, and believes that their secretion is taken up

through the veins into the villi. — Owen (Anat. of Vertebrates, vol. Ill, p. 732) remarks that the foetal membranes

extend into both the horns of the uterus. After having mentioned the villosity of the chorion, the uterine mucous membrane,

and the smooth poles of the chorion, he compares the diffused placenta to a broad "placenta zonata".

It is,, however, as already stated, to Sir William Turner's (43) famous work that we owe most thanks for the

fact that the Cetacean's placenta is no longer so unfamiliar a subject as it was a generation ago. In his examination of tiie

"Blue Rorqual" (Balænoptera Sibbaldii, Gray) stranded at Longniddry in 1869, Turner describes the folds and wrinkles

of the chorion, the villous character of its surface, and the presence of a well-defined spot which is without villi. In 1871

appeared his important treatise on the uterus and the foetal membranes in Orca gladiator, Lacépéde. He there gives

an account of the structure of the uterus, the fætal membranes, the position of the fætus, and makes a general comparison

between the formation of the placenta in Cetacea, and the diffuse placenta of other Mammals (Mare, Sow). The uterine

mucous membrane is divided into a cryptal layer and a glandular layer, of which the former is the more highly vascularised.

The chorion is diffusely beset with villi, but presents 3 bare spots, viz. 2 small ones, one at each pole, and 1 larger one

corresponding to the os uteri internum; the patches that are bare of villi correspond to the uterine cavity's natural

openings. — The scattered villi of the chorion are distinctly visible to the naked eye, but their form and arrangement, on

being slightly magnified, present many variations, as they stand now in parallel rows, now in little groups, and again more

dispersed, composed as a rule of several smaller, secondary villi. As regards their histological structure. Turner found tliat

the villi consisted of a fine connective tissue, in which were imbedded numerous round and spindle-shaped bodies; but on

the other hand, he found no epithelial covering, supposing, very rightly, that the epithelium cells had fallen off during treatment.

The chorion consisted of 2 layers, an outer layer with villi, and an inner thin, transparent layer, between which the vessels

were divided. The capillary net-work of tiie villi passed uninterruptedly into these subchorionic vessels, which then became

the roots of the umbilical veins. The intravillous capillary plexus lay, in relation to the capillary system, in the walls of

the uterine crypts, while the subchorionic layer was situated beneath the plane formed by the surface of the general uterine

nmcous membrane. The umbilical cord consisted of 2 arteries and 2 veins and the urachus. The amnion formed a continuous

bag from one horn of the chorion to the other, but did not extend quite to the poles, though farthest in the left horn which

contained the fcetus. Its surface was beset with small yellowish brown bodies.

That portion of the amnion at the back of the fætus was attached to the inside of the chorion by a very tine

fibrous tissue, but at the attachment of the allantois to the chorion, i. e. that part corresponding to the ventral surface of the

foetus, the amnion passed on the outside of the cylindrical horn of the allantois, and was accompanied by this membrane to the
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funiculus umbilicalis. The amnion was of far greater extent than the allantois, the latter reaching not nearly so far out towards

the poles. The allantois occupies the concave portion of the horn of the uterus and is smaller than the amnion. — Turner

deduces very important physiological conclusions from his comparative examination of the Orca's fætal membranes with the

Ungulate forms of diffuse placenta. Thus he says (p. 501) "I am not disposed to consider that the utricular glands cease

to perform their functions at an early period of embryo-life. In this Orca, although the foetus has reached an advanced

stage of developement. the vascularity of the glands, their epithelial contents, even the presence of plugs of epithelium or

inspissated secretion projecting through their orifices, all gave one the impression of structures in a state of active employment.

If this be the case, then the secretion would be poured out into the crypts, and brought in contact with the villi of the

chorion.'" — In an able treatise (in Proc. Roy. Soc. Edin. 1875— 76), in which the same author describes the fætal membranes

in the Narwhal (Monodon monoceros), the discoveries and conclusions previously made are confirmed. Concerning the chorion

of quite a small Narwhal foetus (.3 'A inches long) he remarks, that it ''was not villous, but traversed by faint ridges, which

without doubt fitted into the shallow furrows of the mucosa'".

An interesting contribution to the knowledge of the fætus and tlie fd'tal membranes is moreover made by

Andersson (45), who, besides the external form, anatomy and habits of Orcella and Platanista, also describes their

gravid uterus, fætal membranes and embryos. He draws attention to the fact that there are several bare spots on the chorion

fd'talis in Platanista, where there are no villi. Tlie layer described (p. 491) as membrana intermedia, between the

chorion and the amnion, is probably the mesenchyme, which I have described below, as it attaches itself to the more difterentiated

thin layers of connective tissue, upon which the chorionic epithelium lies. The position of the fætus in the case described

by Andersson, was also in the left horn of the uterus, only with the snout up towards the end of the horn. In other

respects, Andersson's description agrees with the circumstances previously described by Turner as found in the Orca, so that

the fiotal membranes in these tropical species of Dolphin do not materially differ from the others.

Further contributions are made by Beauregard and Boulart (47). who describe the mucous membrane of the

gravid uterus, and the fætal membranes of Balænoptera Sibhaldii. They for the most part corroborate what Turner has

already shown. Chabry and Boulart (48) describe a fætus of Delphin us delphis, L. with the fætal membranes, and

its position in the uterus, a description further corroborating previous discoveries. Hermann Klaatsch (55) describes at

some length the fætal membranes and their histology, (more particularly the structure of the umbilical cord), of a fætus of

Phocæna communis, Less., 60 centim. in length, to which are added remarks on the microscopical structure of the uterine

mucous membrane and the genitalia in the mother animal, and on the fætal milk-glands. He points out among other things,

the persistency of the ductus omphalomesentericus in the umbilical cord, and that in the Phocæna there is only

one hare spot on the chorion, namely, at the left pole of the ovum.

From the facts already given, it is clear that as regards their fætal membranes, the Cetaceans must be placed

in the group, which embraces mammals with a diffuse placenta, and therefore approximate certain forms of Ungulates. Balfour,

(49), however (Traité d'Embryologie et d'Organographie Comparees, traduit par Eobin et Mocquard, Paris, 1885 ; vol. II), makes

the very plausible remark : "Les Cétacés different considérablement des Ongulés par la dimension de I'amnios et les faibles

dimensions du sac allantoidien persistant.'" — with which Max Weber (54) also seems to agree, as he, with full justification,

says; "Auf die Placenta allein hin die Cetacen zu Ungulaten zu raachen, witre gewiss unrichtig. Doch ist sie gewiss ein

Zeichen ursprlinglicher Verwandtschaft.'" To this he further adds, — and I am also of his opinion. — "'dass die diffuse

Placenta eine sehr primitive Form ist, und insofern gut iibereinstimmt mit dem primitiven Verhalten anderer Organe, die

Cetaceen . . . . zu einem generalisirten, collectiven Typus machen, der nur nach einzelnen Eichtungen hier in hohen Masse

specialisiert ist.'"

After these remarks and quotations from the most important literature on this subject, I shall pass on to relate

the various facts I have elucidated from the material at my disposal. The figures illustrative of these will be found on PI.

VI and VII. It may be mentioned that Dr. F. Nansen drew the figs. 2 and 3 on PI. VI. For the interpretations put

upon the different facts given in the following, I (Guldberg) am alone responsible.

Lagenorhynclms acutus, Gray.

In the great take in November 1885 on Torskiien. whereby the Bergen Museum acquired a unique collection of

Lagenorhynchus acutus embryos, there was also taken out of a female animal an entire small ovum, in which the smallest of

the cuilji-yos described above, viz. 8 millim. in length, was lound. This ovum will now be more particularly described.

As fig. 1, PI. VI shows, the ovum was oval, about 75 millim. in length in the hardened condition, and exhibited

a i)erfectly smooth surface without villi, a circumstance which agrees with Turner's description of the fætal membranes in the

small Narwhals f(etus (44). A few furrows running in different directions may perhaps be ascribed to the hardening process;

but in certain ])laces it shows larger natural folds and an incipient villus formation.
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The external ibrm of the ovum is an elongated oval with a slight constriction in one half, which imperfectly divides

it into one large oval portion of -/a and one smaller more spherical portion of '/a (sec fig. 1, PI. VI).

Some darker lines and points which shine through from within, and form dotted rows or small stars, impart a

certain appearance of shading to the surface, indicating the finer distribution of vessels in the chorion. The course of two
or three larger veins is visible on one side of the ovimi in the form of a black streak ending in the larger oval part of the

ovum witii a conical, black prominence: a corresponding smaller one is seen in the smaller third of the ovum.

On cutting open the chorion and spreading it out, there is found to be a large space between the wide chorion

and the little amniotic bag. (See fig. 2, PI. VI). This space is filled with an exceedingly aqueous, embryonal mesenchyme,
which wiien magnified has the appearance of a partially transparent, greyish white, woolly mass, enveloping the amnion,
in the iiardened specimen, in closer layers, lining the inside of the chorion, and filling up the large intermediate space,

the subchorionic space. In the soft mesenciiyme of this space, the long, band-like allantois lies extended (PI. VI,

figs. 2 and 3, all), the shape of its broad end, which covers the amnion recalling that of a myrtle leaf. The allantois extends

parallel with a thick vascular cord, of which the bud-like, thickened ends can already be seen externally on the chorion, as

mentioned above. While the broad, leaf-shaped portion of the allantois (PI. VI, fig. 3. All) covers the amniotic bag, there

are visible, close to the middle of the allantois, 4 vesicle-like formations, over which it passes. These transparent vesicles

lie close to the amniotic bag, and are so arranged that 3 are situated on the one side, and one projects on the other side

(fig. 3). As figs. 2 and 3, PI. VI, show, the broad end of the allantois belongs to the larger dilated end of the ovum in

which the embryo lies, while the narrow end which is rounded, occupies part of the smaller spherical end of the ovum. The
external appearance of the allantois is speckled, a circumstance which arises from the unequal degree of transparency. Owing
to the preserving of the specimen, grayish, more or less transparent masses of fibrine are found precipitated upon the allantois.

In fig. 3 the allantois looks much narrower than it really is, because, the lumen having collapsed, it lies in folds. — From
about the middle, perhaps a little nearer to its broader end, goes a transverse band, which passes to the narrow, nearer end

of the amniotic bag. This connection of the allantois cannot, however, without the aid of magnifiers, be clearly distinguished

from the abundant precipitated fibrine mass.

On raising the broad end of the allantois, the triangular amniotic bag, between 10 and 11 millim. long, could be

seen, and through it, the outline of the embryo was discernible (fig. 4).

The amniotic bag (PI. VI, fig. 4, am) is of a rounded triangular shape, and envelopes very closely the little

foetus. The one pointed end turns towards the more isolated vesicle (fig. 4 v. u.), while the adjacent high edge of the ba"

is situated close to the nearest of the low of 3 vesicles. The wall of the amniotic bag is very transparent, and shows small

scattered, vascular ramifications.

The vesicle-like formations (PI. VI. figs. 3 and 4) are of a varied nature. The three vesicles in a row on

one side of the allantois (fig. 4, b), the middle one of which lies above the other two, form enlargements full of fluid, not

apparently communicating with one another, l)ut closed, and adhering firmly to the chorion, one of them being probablv in

connection with the amnion.

The more isolated vesicle (fig. 4, v. u.) loosened itself from its surroundings during manipulation. It measured

5' 2 and 6 millim. in diameter, was of an oval spheroid shape, and showed on its surface some sigmoid, grayish brown protubrances

(PI. VI, fig. 6). The space in which the vesicle lay proved itself to be in close connection with that place in the amniotic

bag whence the umbilical cord of not more than 1 or 2 millim. in length protruded. I might therefore conclude that this was

the vesicula umbilicalis, as it could not possibly, per exclusionem, be any other formation: otherwise it would be abnormal.

Turner (43) makes the following statement about the umbilical vesicle: "The umbilical vesicle, again, disappears

in Orca some time before birth, as in the mare, pig and ruminants, and does not persist in the form of a considerable sac

as in carnivora, rodents, bats and insectivora; or as a rudiment, as is sometimes seen in the human subject.'" The ductus

omphalomesentericus (Dottergang), of which the persistence in the Phocæna until a short time before birth is pointed out

by Klaatsch (55), is delineated in transverse sections in various parts of the umbilical cord; but Klaatsch affirms with

regard to the Vesicula umbilicalis: "Von der Dotterblase habe ich bei meinen Objecten nichts gefunden."

How far there may, in the above case of Lagenorhynchus acutus, actually be a question of a vesicula

umbilicalis, I am not prepared to say with perfect certainty, for, as we shall presently see, there is not a perfect guarantee

for it histologically, though the probability is in its favour. In this case, however, I consider it to be developed to an

abnormal extent; for, as we shall presently see in the case of the Phocæna, it is clearly in a very early stage of developement.

The histological facts about the fcetal membranes in question are as follows:

The structure of the fætal chorion tPl. VII, fig. 1). The externally smooth chorion is formed peripherally

of a layer of cubical epithelium (PI. VII, fig. 1, E) for the most part simple, but in a few places a double stratum, and

generally furnished with large nuclei. The epithelium rests upon a thin membrane of connective tissue (fig. 1, B) composed

of two strata of elongated, spindle-shaped and star-like cells with very few intercellular fibres. Beneath this highly
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cellular tissue is a jelly-like mesenchyme with few cells (tig. 1, M) strongly recalling the mesenchyme in Ccelenterata. The

peripheral part of the mesenchyme is distinguished by its sparse, wavy fibres (fig. 1, M). which run in one special direction,

while the scattered cells are of the nature of large wandering cells, with here and there an indication of a star-like shape,

or with pseudopod-like off-shoots. The transverse section of capillary vessels, with here and there a larger vessel, is also

found. — In the deeper-lying parts, the coloured specimens present a more granular appearance, and small, oblong vacuoles

('fig. 1 V c) while the fibrous element is less prominent.

Seen from the surface, the chorion exhibits a large-meshed network of vessels (PI. VI, fig. .5) under the epithelium

in the peripheral layer of connective tissue; in section, these appear only as scattered vessels forming a large-meshed

capillary network.

The structure of the amnion exhibits a simple, flattened epithelium, witli a thin embryonic connective tissue

outside, in wliich small scattered vessels and capillaries are seen. The amnion is divided by a distinct fissure from the

surrounding mesenchyme.

The structure of the allantois (PI. VII, fig. 2). A piece of the band-like allantois was cut off, coloured and

microtomised. The transverse sections show an inner, fissure-like cavity, the cavity of the allantoic bag (fig. 2, al). This

is lined inside with a simple stratum of flattened epithelium (fig. 2, a e), wliich rests upon a peculiarly-formed foundation of

connective tissue (fig. 2, a b). On first glancing at the carmine-coloured specimens, one is reminded of prismatic or high

cylinder epithelial cells. The flattened epithelium is in most places loosened from the connective tissue, and lies in elongated,

coherent strata in the lumen of the allantoic sac, in some places rolled together into masses, and in others lying close up to

the connective tissue. This tissue is comparatively thick, and is distinguished by a closer intercellular substance that is more

readily coloured in carmine, and which lies next the epithehum. It is of the nature of an embryonic mucous tissue, with

variously shaped cells, now spindle-shaped, now polygonal, and its off-shoots lying in a ground substance which readily

becomes coloured. The peripheral cellular layer consists of elongated, mostly spindle-shaped cells (fig. 2, a d). The intercellular

substance is homogeneous, as it is only in the peripheral layer that there are here and there fibres of connective tissue. In

a few places, there are little clusters of proliferative embryonic tissue cells. Klaatsch's description of high cylinder cells

in the allantois in Phocæna, I am quite unable to substantiate in Lagenorhynchus acutus.

The allantoic lumen is everywhere very small, in many places only like a narrow fissure, which indicates that there

must have been only a very little allantoic fluid.

The supposed umbilical vesicle (PI. VI, fig. 6) was coloured and microtomised. The sections showed that the chief bulk

of the walls consisted of embryonal connective tissue, while a simple, flattened epithelium was with difficulty seen upon the inside.

The thickenings in the wall, which were easily seen with the naked eye, consisted, histologically, for the most part of embryonic

connective tissue, which seemed to be in a very proliferative condition (PI. VII, fig. 4) — little intercellular substance, and

many cells which were very chromophilous. In one of the thickenings of the wall are constantly seen one large, or 2,

sometimes 3 smaller lumina (fig. 4, o.nn, lined with a beautiful cylindrical epithelium; in the large lumen this is cubical

(PI. VII, fig. 4. ep), in the small ones high cylindrical. These epithelium-lined lumina greatly resemble a large glandular

duct. If my explanation of the hollow vesicle is correct, I must consider the large lumen as belonging to the ductus

omphalo-mesen teriens, and the small lumina as belonging to abnormally developed ramifications of the same. There are,

moreover, in many places on the walls of the vesicle, large and small thickenings, of which the many chromophilous, close-

lying cells point to a probably abnormally energetic growth in this embryonal organ. In a few sections, where the thickening

includes a longer portion of the wall, may be seen 2 close-lying vascular lumina and 2 epithelium-lined lumina.

On making a section through the entire amniotic bag with the adjacent three vesicle-like formations and the

allantois, my supposition that the vesicles lying side by side must be enlargements of the amniotic bag, was strengthened,

thiiuiih not in its entirety; for I could not with certainty prove the presence of epithelium on the inside. Only one of them

seemed to consist of a thin epithelium, and must therefore belong to the amnion. The two other vesicles, however, I consider

as abnormally-shaped enlargements in the mesenchyme lying nearest to the outside of the amnion. None of these vesicle

Ibrmations were to be found in the fcetal membranes of the small Phocæna embryo subsequently examined, nor had the well-

developed amnion in that specimen a small, shrivelled lumen, ])ut on the contrary, a large one. Both ova, however, agree

in the circumstance that the allantois is well developed at a very early stage, and is of comparatively large dimensions.

Upon the whole, the impression obtained from this ovum containing the 8 millim. long embryo, was that of an

abnormal developement, abnormal at any rate in certain directions, although in other respects it is normal.

Recapitulation. The 7.5 millim. long, oval ovum, containing the 8 millim. long embryo, presents a smooth

chorion with several longitudinal folds, and only indications of incipient villi in a few places. The subchorionic space is

probably abnormally large, being filled with a richly succulent mesenchyme. The ribbon-like allantois, from 35 to 40

millim. in length, has a broad, leaf-like dilated end, where the embryo lies, and shows a simple, flattened epithelium, which

liniis tlie lumen. The amniotic bag is 10 millim. in length, triangular in form — probably oval in the fresh specimen —
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closely enveloping the little embryo, the intermediate space between the surface of the embryo and the amniotic bag being very

small. Moreover the amnion, which consists of an inner stratum of flattened epithelium, and an external thin layer of

connective tissue, seems in a great measure to be separated from the surrounding subchorionic mesenchyme by a fissure.

The vesicle-like dilatations of which the further connections and meaning could not with certainty be explained, seem to me
to be abnormal formations, the supposed umbilical vesicle being also, in all probability, abnormally developed, and by evident

thickenings of the walls, proves itself to be in a progressive condition.

It seems not improbable that this instance represents the commencement of a condition which in man is known
by the name of vesicular mola.

Fætus i. On considering the fætal membranes of the 30 millim. long fætus, we are met by a more advanced

developement. The fætus is figured lying in its amniotic bag (PI. VI, fig. 7).

The amnion still envelopes the fætus somewhat closely, although its cavity is relatively much larger here than

in the 8 miUim. long fætus. In the region surrounding the point of attachment of the umbilical cord, several fine vessels

are observable, forming a large-meshed network on the amniotic bag, especially on that part which answers to the embryo's

ventral surface. On examining it microscopically, there is found on the inside towards the lumen of the bag, the usual

epithelium, which is flattened and simple; outside this lies a thin stratum of connective tissue (parietal mesoblast), in which

fine vessels spread, as previously stated, from the insertion of the amnion upon the umbilical cord, forming a large-meshed

scanty vascular net-work. Inside the fine vessels, there were plainly seen nucleated coloured blood corpuscles, and in a few places

beautifiil illustrations of the formation of new blood-vessels.

The umbilical cord is 8 or 10 millim. in length and about 4 millim. in diameter immediately below the place

of insertion. It runs ventrally towards the head for a little way, and is resolved into its elements after a short course, the

relatively large vascular stems being divided in the chorion.

The very capacious chorion presents an elongated shape corresponding to the uterine cavity, but of which the

details were not distinguishable, on account of the imperfecrion of the preparation. — The surface of the chorion in the

specimen is very wrinkled, the larger folds following the long axis. By dilating the chorion, the folds do not disappear, but,

on the contrary, the "nodular" appearance becomes very distinct; for there are a number of small, scattered, wart-like

prominences on the surface, which are the chorionic villi, but they are very short and widely separated.

Even with only a comparatively good magnifying power, on viewing the chorion from the surface, a large-meshed

net-work of rather thicker vessels is observable, among wliich is spread a fine-meshed capillary network. On a microscopical
ex.imination of the chorion's free surface, the epithelium presents a beautiful mosaic appearance. On investigation of the

serial sections, one notices on the extreme outside, a layer of cubical epithelium, which has, in many places, a cylinder form,

and in others approaches stratified epithelium. The substratum of connective tissue consists, beneath the epithelium, of

spindleshaped (rarely star-shaped) cells in one or two dense strata, and then of mesenchyme with sparse cells. It is also

observable here, that the widely-extended sub-chorionic cælom, which has. moreover, become much more restricted bv the

amnion and allantois, is partly filled with a serous, albuminous liquid, from which, by hardening, various probably albuminoid

substances have been precipitated. This, therefore, strongly resembles that in the previously described stage. As for the

vessels, the serial sections show that the large vascular stems lie imbedded more or less deeply in mucous membrane, while

the capillaries lie close to the subepithelial stratum of connective tissue, and often just below the epithelium, so that only

the simple epithelium and the vascular wall itself separates the fætal blood from the uterine wall. In those places where the

surface of the chorion forms large or small swellings, a very rich capillary net-work may often be observed.

The allantois forms a large, wide bag, which, in the well-preserved portions of the membrane, lies close to the

chorion, from which it is separated by a layer of embryonic tissue, as before mentioned. Its relation to the amnion is

peculiar. At the place whence the vessels of the umbilical cord begin to spread themselves out into the subchorionic

tissue between the chorion and the allantoic bag, the allantois lies close to the amnion, and adheres firmly to it, its thin

wall seeming almost to insert itself on the amnion over an extent corresponding to the ventral surface of the embryo (cf.

PI. YI. fig. 7, dotted line). — The allantoic bag itself, as a thin membrane, can easily be separated from the chorion, and

from the subchorionic connective tissue.

Microscopically it proves to consist of a simple, very flat, stratified epithelium on the side turned towards the

allantoic cavity (entoderm epithelium), and outside this, of connective tissue with scattered, spindle-shaped and star-like cells,

with smaller vessels imbedded (visceral mesoblast).

It also appears in this specimen, that the allantois is of larger dimensions than the amnion. The histological

conditions agree with those previously described.
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No vesicula umbilicalis was visible to the naked eye. There is every reason to believe that tliis formation

becomes atrophied very early, as previous authors have supposed.

Foetus 3. In the 53 millim. long fætus, which is figured on PI. VI, fig. 8, lying in the amniotic bag. and with

a portion of the fætal membranes attached to it, we find in these last only slight changes from the stadium immediately preceding.

The amnion forms a much wider bag. Its surface is especially remarkable for the large-meshed net-work formed

by numerous vessels of coarse and fine calibre, which are found on that portion of the bag answering to the embryo's ventral

side. The conical, tapering umbilical cord describes a curve, concave to the embryo's ventral side, and extends backwards

towards the tail, passing on the right side of this, in order to attach itself, and send out vessels. The cavity of the amnion

here extends a little way down, and forms an enlargement, its wall attaching itself to the place of insertion of the umbilical

cord. On a microscopical examination, it appears that the entire wall of the amnion consists of a flattened cubical epithelium,

with an extremely thin layer of vascular tissue outside it.

The allantois, in this as in the preceding stage, adheres for some way to the amnion, in such a manner that

the starting point is where the umbilical cord begins to dilate. When the allantoic bag is opened and the amniotic bag

filled, the latter pushes a little invagination in the former. The thin transparent allantoic membrane lies very close to

the chorion, but is easily and without tearing it, loosened from it. A microscopical examination of the surface shows a

polygonal epithelium with an equally thick connective tissue outside. In transverse sections, the allantoic wall is seen to

consist of a simple stratum of epithelium resting upon a mucous tissue of sparse, partially spindle-shaped cells (PI. VII,

fig. 3. All). The intercellular substance of the mucous tissue takes a darker colour from carmine than the thin mesenchyme

lying between the chorion and the allantois.

In the specimen examined, the greater part of the chorion belonging to the corpus uteri, and one of the horns

is in good condition. The surface of the chorion is exceedingly wrinkled and folded, and, on being magnified, proves to be

beset with low, round, wart-like excrescences, which become especially distinct on stretching the chorion out over a white

ground or in front of a light. These wart-like villi are of greater extent, and therefore appear denser here than in the

stadium previously described. The larger folds are generally longitudinal. The outermost third of the chorion's cornua

is free from villi, and shows fewer folds, being in many places almost smooth. The verrucose villi also appear more

scattered farther out over the end of the horn, and more numerous nearer in towards the part corresponding to

the corpus uteri. In section, the usual epithelium of the chorion (PI. VII, fig. 3, E) is observable; it is simple and cubical

as in the preceding stages. In the depressions between the villi, it is cylindrical. The subepithelial tissue is much more

rich in cells in the villi than elsewhere, while the space between the chorion and the comjjaratively adjacent allantoic bag is

filled with a serum-impregnated mesenchyme, with few cells (PI. VII, fig. 3, M).

The vessels have become far more numerous in this stage, and fine capillaries lie close in under the epithelium.

The villi are larger and have a narrower collum, with expanded peripheral Iree ends. There are numerous sul)-

epithelial vessels.

The fætal iiieinl)ranes in the more advanced embryos show principally a further growth of villi. The chorion

in the 92 millini. long embryo had thus a mass of folds, both large and small, running in dirterent directions. The wart-like

villi were distinctly seen at this stage of developement as prominences from 0.5 to 1.5 millim. broad, in some places very

dense, in others more scattered. As previously stated in the less-developed stages, the wart-like villi decrease in number

towards the narrower peripheral portions of the chorijnic bag.

Recapitulation. It must be noted as a peculiarity, that only when the ovum has attained to a considerable

size and the embryo's length may be measured by centimetres, does the surface of the chorion begin to assume a villous

character. The amnion and the allantois are at first of small dimensions, the allantois considerably exceeding the amnion in

length. These relations, however, soon begin to be equalized and then gradually reversed, so that the amnion is consideralily

longer than the allantois, the latter however, during the entire embryo life, occupying a considerable space. The further developement

of the chorion consists chiefly in a growth of villi with an increasing formation of capillary net-work. When the fætus has

attained to about 'Ao of the length of the animal at birth, the villi appear to have assumed their definite shape. In the

mean time, more and more villi gradually make their appearance on the cornua of the chorion, almost up to their ends. It

is only in an early stage that there is a distribution of villi, corresponding to the "placenta zonata". The chorion, however,

preserves its primitive, "diffuse placenta" type until the end of the period of gestation, so that there is no question of a

placenta in its true sense.
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The fact that the chorion retains a smooth surface for a comparatively long time, seems to point decidedly to a

condition found in Ungulata, and also presupposed here by many writers, viz. that the uterine glands are organs for the

secretion of nutriment. There is much to be said in favour of the theory that this is a primary or original function
of the uterine mucous membrane, and in that case this organ in the Cetacea has preserved its primitive

function more fully than in most other Mammals.

Orca gladiator, Lacépéde.

In the case of two or three of the previously described Grampus fætuses, especially in the 40 centim. long fætus,

a large portion of the fætal membranens was found adhering to them. Although these can hardly be said to present

anything new, they have their pecuhar interest, and for that reason, I append some observations which may supplement the

general knowledge of the Cetacean's fætal membranes to which, thanks to the investigations of Turner and other naturalists

in the last few decades, we have attained.

The umbilical cord in the 40 centim. long Orca fætus measured 31 centim. in length from its insertion to

the point of division. Its thickness was about 1 centim. near the insertion. It showed only 2 or 3 twists, and was beset

with a number of club-like nodules, some large, others small, and all upon a naiTOw base.

Its insertion, similar to an "insertio velamentosa", is very charactei'istic. The umbilical vessels diverge in two prin-

cipal directions, corresponding to the horns of the uterine cavity. After their divergence from the ends of the umbilical

cord, the vessels run between the amnion and the wall of the allantois, to the chorion (fætalis) where division and breaking

up into the vascular network commences (see PI. VII, tig. .5, v).

The amniotic bag in the present specimen presents conditions characteristic of the Cetacea. Just as the surface

of the umbilical cord is furnished with a number of scattered elevations, similar excrescences are found upon the inside of

the walls of the amnion, forming grains the size of a poppy-seed, — the amniotic bodies. They are scattered about

irregularly at a distance of from 3 to 11 or 12 niillim. from one another, and are for the most part only found on tliat part

of the wall, which is joined to the allantois, and out into the continuation of the horns. No fiision of the amnion and allantois

walls has taken place, as they can easily, with a little care, be separated by means of two tweezers (PI. VII, tig. 5, m s).

While the amniotic bag in one horn extends rather far out — its extent could not be ascertained on account of the defectiveness

of tlie specimen — in the other horn it forms only a small enlargement, which extends into the beginning of the horn.

The allantoic bag, at this stage of developement, is of greater extent than the amnion (PI. VII, fig, a all), wiiich,

according to Turner, is not the case at a more advanced stage. The allantoic cavity can be traced far out into the two

horns, — the outermost part was unfortunately cut away — and its walls form a tolerably firm membrane which lines a

large portion of the chorion, and lies, as before stated, close to the amniotic bag for some distance. On looking at the

transverse section of the one horn (PL VII, tig. .5) into which the cavities of both bags extend, the much folded chorion

with its villi (ibid, ch.) is plainly seen, as also the two lumina of the allantois (ibid, all), and the amnion (ibid, am), of which

the walls are thin membranes. Two or three larger vessels lie in the corner between the amnion and the allantois (ibid, v.)

Microscopically, the allantois shows the usual much flattened epithelium, and a thin tissue witii an intercellular

substance only slightly susceptible to colour (carmine).

The chorion presents the characteristic longitudinal folds, with numerous smaller folds in difterent directions.

It is densely beset with wart-like excrescences or villi, which impart to it its peculiar appearance. It is somewhat thin in

the part corresponding to the corpus uteri, a little thicker out towards the horns.

On microscopical examination, the foremost villous excrescences present a characteristic appearance. They form

(PI. VII, fig. 6, ve) large and small swellings which usually have a narrow base and a broader end. The epithelium is

generally low^ cylindric or columnar (fig. 6, e) and in the depressions, higher columnar. The connective tissue on which the

epithelium rests is very rich in cells, some of them being wandering cells, or at any rate, are round and do not appear to be

stationary. It is characteristic that between the chorionic and the allantoic connective tissue, or the amnion, there lies a thin,

homogeneous, only slightly cellular stratum, with only a few round cells here and there (PI. VII, fig. 6, m), and whicli is

often of the same nature as the homogeneous mesenchyme which was found in such quantities in the smallest ovum of Lageno-

rhynchus acutus (see p. 11 and pp. .53 and .54). This mesenchyme tissue is probably always present in the subchorionic space.

It was even found in the basal portion of the larger villous excrescences. — The vessels, especially the larger ones, do

8
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not appear to be especially numerous. The larger vascular lumina lie under the denser stratum of the connective tissue

(lig. 6, k', k", the great lumina) the capillaries are found close under the epithelial cells, and are in many places numerous

(PI. Vn, fig. 6, k).

For the sake of comparison, I also examined the chorion fætalis of a 5V2 months gravid mare, where, as is well-

known, diffuse placentation occurs, and with which the Cetacean placentation has so often been compared. The chorionic

villi were shorter here and seemed to me to have a somewhat different character, although the ground type is the same.

The chorionic and subchorionic tissues were much more differentiated, being every where bundles of connective tissue: the

larger vessels were present in greater numbers. The chorionic villi had a flattened, simple, stratified epithelium in their more

peiipheral ends. No mesenchyme-like, subchorionic tissue was to be found, as in the Delphinidæ.

In the 875 millim. long Orca foetus, the umbilical cord measured 450 millim. in length, and about 2 centim.

in thickness in the region a little ])elow the insertion. A little farther down, it becomes thicker and exhibits pigmentation

in the first 4 or 5 centim. from the insertion. It is beset with the usual small excrescences, which are also found on the

inside of the amnion, now more scattered, now closer together.

The amniotic bag is very large.

The chorion has the usual longitudinal wrinkles, and is studded with numerous villous excrescences.

The foetal membranes at this stage of developement have probably assumed their definite form.

Phocæiia couiuiiiiiis, Lesson.

From my examination of the two smallest Phocæna embryos whose external form has been previously described in

these pages (pp. 34—39), I may add a few supplementary remarks on the foetal membranes in the earlier stages of developement,

together with a demonstration of the normal condition of the umbilical vesicle.

I. The ovum containing the 7 millim. long embryo, was not, indeed, entire and uninjured, but it allowed

one to see that it was about 1 1 V2 centim. in length, of a very elongated shape, the middle portion of about 4 centim. which

contained the little embryo, being aljout the thickness of a little finger (1— IV2 centim.), while the lateral portions were

very thin and narrow, — 2 or 3 millim. in diameter.

The surface of the chorion was perfectly smooth, and, in the alcohol-hardened specimen, very transparent. On

being magnified, '}io villi were visible, hut on the other hand, a close-meshed, fine netimrJc of vessels below the surface

was observable.

The allantois was elongated and band-like, but with a larger cavity than was the case in the smallest ovum of

Lagenorhynchus acutus. It appeared, as in that ovum, much larger in extent than the amnion.

The amnion consisted of two concentric membranes with an intermediate space. The outer amnion,

amnion externum, was composed of embryonic connective tissue, and was comparatively wide and roomy. Within this was

a little space filled with fluid, the space being limited inwardly by the amnion internum or verum, which rather closely

enveloped the foetus, in the same manner as in the previously described little ovum of Lagenoi-hynchus acutus.

The umbilical vesicle was very distinct in this ffi'tus. Seen from the abdominal surface of the foetus, especially

on the left side, a pear-shaped formation with a narrow stalk was observed projecting from the umbilicus (P\. IV, fig. 12 v. u.),

and about 0.75 or 0.90 millim. in length. The thick peripheral end was about 0.50 millim. in diameter, and the position of

the stalked vesicle in the umbilicus was in front, nearest the chest. The umbilical vessels are situated more caudally.

This peculiarity of the umbilical vesicle appearing even in a very early stage of developement, like a small, almost

rudimentary organ, which nevei' attains to any great degree of developement, but diminishes gradually, seems to point to the

theory — so far as any conclusion may be drawn from the condition of the fietal membranes, — that the Cetacea, as

regards their phylogeny, are "old" Mammals, although, in many respects, they have retained much of a primitive Mammal type.

I do not hesitate in considering that the above described vesicula umbilicalis shows a perfectly normal condition by which

the large umbilical vesicle in the little 8 millim. long Lagenorhynchus embryo may be judged of, this latter, in my already

expressed opinion, having undergone an abnormal, progressive developement in size.

II. The 17 millim. long Phocæna embryo, preserved in alcohol, was enveloped in the amnion, while the long,

oval chorion was open. The entire ovum had probably been about 15 centim. long.

The surface of the chorion was wrinkled longitudinally with some small, wart-like elevations here and there in the

median region, which envelopes the foetus and its appendages. The peripheral portion of the chorion was quite smooth. A

rich, fine-meshed vascular network was seen to be stretched over the entire chorion, when magnified.
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The allantois has at tliis stage also, tlie band-hke appearance, and adlieres to the chorion. The lumen, however,

is so large, that when filled, it would probably have the appearance of a long cylindrical bag, which, attached to the umbilical

cord, extends out towards both ends of the chorion.

The amnion, as in the smaller Phocæna fætus, was double, the fætus within being closely surrounded by the

epithelium stratum of the amnion, outside which was a space tilled with fluid, and limited peripherally by a stratum of

thin embryonal connective tissue.

The umbilical cord showed a length of about 6 millim. and a diameter of 3V2 millim. The caudal side is

more convex and somewhat longer than the cephalic margin. No vesicula umbilicalis was visible exteriorly; it would probably

be found in a rudimentary condition on making serial sections through the umbilical cord.

As regards the remarkable circumstance that the amnion is double, it would be worth a more careful in-

vestigation of more copious material; for from that at hand I could form no satisfactory explanation of the whole, on account

of its defectiveness. The recorded fact is, however, undoubted, as in both cases I found, on opening the outer amnion,

a perfectly transparent membrane within, enveloping the foetus very closely.

No foetal membranes were attached to the third Phocæna embryo, as it came into my hands.
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On the Dm'atiou of Gravidity in Certain Odontoceti.

The question as to how long the Cetacea are pregnant has interested naturalists as long as any cetological literature has

been in existence, even Aristotle (1) having discussed this side of the biology of the Dolphin. In the opening short literary

survey, it will be seen that this interesting question has been touched upon by the most various authors.

It is, however, only recently that the subject has been more scientifically handled. In addition to Eschricht

(40 and 41), van Beneden (84), and others, G. Guldberg (57), nearly ten years ago made a more careful investigation

of the matter with regard to the family Balænopteridæ. In more recent times, James A. Grieg') in Bergen has taken

up the same theme for treatment, and made some important contributions to it, especially with regard to Balænoptera

rostrata and Phocæna communis. Although I am not at present able to shed much new light upon this question, any

contribution, however small, is sure to possess a certain amount of interest.

1. Coiicerniiiu; Gravidity in Lasenorliynchus acutus, Gray.

According to the hitherto known measurements of this species, the length of the full-grown male must be taken as

2. .5 metres and over, while the female does not attain to that length, being 2.4 metres, or rather less.

Of the fretuses now under discussion. I believe the one measuring 0.95 metres in length to be a ftdly-developed

specimen. According to this, the fully-developed young one measm-es -/s of its mother's length. The female foetuses are

probably somewhat smaller than the male, just as the fully-developed females are smaller than the males.

For determining the time of gravidity and its duration, we have the following data from the specimens before us.

In the beginning of November, the fætuses vary from 26 millim. to 170 millim., the smallest 8 millim. long

embryo not being taken into consideration, as it cannot be looked upon as normal. Most of them, however, have a length

of 140 millim.

In December, a foetus of 195 millim. in length was observed.

In February, a foetus was observed with a length of 455 millim., thus being half developed as regards its length.

In May and June, 4 foetuses were observed, 3 of which were more nearly developed —• 760 to 820 millim. —
and one almost fully developed ("full grown'') 950 millim. On June 2nd, 1885, according to information kindly given by

Prof. R. Collett, a foetus 850 millim. in length was acquired by the Stavanger Museum.

According to this, the young should be born in the spring before or about Midsummer, and this also

agrees with observations made in other quarters. Thus in the month of June, 1842, in the haul taken at Drøbak, milk was

found in the breasts of 4 females. Prof Rasch, however, does not mention having seen small young ones.

Prof. Collett (Nyt Mag. f. Naturvidensk. Bd. 2, 1877, pag. 143) mentions a specimen taken on the 8th June,

1867, of which the mammary glands were full of greyish yellow milk, an observation which agrees with my own supposition.

No observations, however, have been made concerning the time before copulation which may probably be placed

in the month of .August; the period of gravidity would then be about 10 months.

') CetDloi^iske notispv. pa^. 8— 16, in Bergens Museurasi Aarsberetning. 1889.
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'i. On the Gravid Period in Lagenorhjnclins albirostris, Gray.

In his interesting and valuable work, "'Histoire Naturelle des Delpliinides" (p. 137), P. J. van Beneden says:

„Nous ne connaissons presque rien de precis au sujet de I'epoque de leur parturition, et des lieux ou elle s'eiifectue. Une

femelle, dont le docteur Joases fait mention, était grosse au mois de Mai. En Juillet 1862, deux femelles pleines, capturées

sur les cotes de Suéde .... portaient chacune une jeune de 3 pieds de longueur ... En Septembre, 1881, on a capture

im jeune animal qui avait encore une parti de son cordon ombilical. D'apres cela, il faut croire que la parturition a lieu

au milieu de Tété, sans doute en Juin et Juillet, dit le professeur Sir W. Turner."

We are tempted still to abide by this statement, as the material before us does not allow of any more decisive

conclusions.

Of the fcetuses here desci-ibed, one 765 millim. in length was taken in the middle of April, one 720 millim., and

one 1130 millim. in length, in about the middle of May. These measurements are not materially at variance with Sir

William Turner's oi^inion, with which van Beneden also coincides, namely, that it brings forth in the middle of summer.

As previously stated in the section on this species (p. 27), I take the size of the newly-born animal to be Vt that of the mother.

As the measurements are far from numerous, no more direct conclusions can at present be drawn.

3. On Gravidity in Orca gladiator, Lacépéde.

Acquaintance with facts concerning this cosmopolitan Cetacean's copulation and gestation is also very slight. P.

J. van Beneden, in his interesting "Histoire naturelle des Delpliinides", etc. 1889, says: "Nous ne connaissons rien des

amours de ces Cétacés (i. e. Orca gladiator), ni des lieux ou ils mettentbas; nous savons seuleraent qu"ils vivent en polygamic

comme les Cachelots, et nous n'avons que quelques exemples de femelles pleines captui'ees, mais en trop petit nombre pour

apprécier a quel epoque de I'annee ils mettent bas, et pour connaitre les lieux ou cette operation s'accomplit. Dans la

gamme de dix-huit individus qui s'est perdu au mois de Février, 1871, sur les cotes de Shetland, se trouvaient deux femelles

pleines, dont un ftetus mesurait environ deux pieds. La mere, ayant au moins dix-huit pieds, il y a lieu de croire que

Taccouplement, ou du moins la fécondation, a eu lieu la fin de I'ete.'"

This supposition of Van Beneden is very correct on the whole, and more light is thrown upon these circumstances

by observations taken on the coast about Bergen.

The stranding of Orca gladiator is not an uncommon occurrence on the coasts of Norway, and for the last ten

years, fætuses from such specimens have been collected and preserved. James Grieg (Cetological notes in the Bergen Museum's

Report for 1889) furnishes the following data:

In the beginning of

February 1885, 62 specimens were taken on Bildøen in the neighbourhood of Bergen, among which were 6 young ones

and 12 gravid females, whose small ffctuses measured from 408 millim. (the smallest) to 875 millim. in length.

On the 18th Feb. 1886, 3 fætuses were sent to the Bergen Museum from Herlø near Bergen, one 590 millim. one 820

millim. and one 860 millim. in length.

November, 188 7, in the middle of the month, 13 specimens of Orca were taken on Bildøen near Bergen, 2 of which were

gravid females. Their fætuses were 1870 millim. and 2080 millim. in length.

On the 2 6th Jan. 1891, a yoimg female, 2.51 metres in length was taken. It was stuffed and placed in the University's

Zoological Museum (Christiania), its skeleton being placed in the zootomical collection of the university.

On the 29th April, 1892, Bergen, according to information obtained from Dr. Danielssen, acquired a female foetus 690

millim. in length.

When we put together these facts about fætuses, from that 2 feet (about 62 centimetres) in length, from the

Shetland Isles, to those mentioned here, their length appears to vary between 40 and 87 centimetres in the month

of February. In April, we have only one observation, a specimen 69 centim. in length (1892). In November, Grieg

has measured two fætuses, one 1.87 metres, the other 2.08 metres in length. The latter may certainly be considered to be

fully developed. Young ones accompanying the mother animal have frequently been observed: the 2.760 metres

long skeleton of the young one taken on the 27th Sept. in Limfjord, Denmark, and described by Liitken (see literature 82)

is well known in cetological literature. A female, 5.25 metres in length, and accompanied by her young one, was taken, in

1878, in Trondhjem's Fjord (cf. R. Collett, Nyt Mag. f. Naturvidensk. 22 Bd. p. 250). According to our observations

here mentioned, a young one 2V2 metres in length was caught at the end of January, 1891, and 6 young ones were observed

in the take on Bildøen (Bergen) in February, 1885.
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From this, it seems most probable, judging from observations liitherto made, that Orca females give birth to

their young towards the end of tlie year, late in November and in December. Copulation probably takes place

at the same time of year, the gravid period being 12 months, which Grieg also supposes to be the case.

The young one caught at the end of January, 1891, may without doubt be taken to be between 1 and 1 V2 months old.

The length of the new-born animal is probably rather more than 2 metres (2.08—2.20) and, as an average, ought

to be taken as -/o of that of the mother. The facts here stated are, of course, too few to allow of our drawing certain

conclusions, and giving fixed measurements, but I have every reason to believe that they do not greatly differ from the actual

circumstances, as we have analogies in other species of Odontoceti.

4. On gravidity in Phocæna communis, Lesson.

As the curator, James A. Grieg (1. c), on a basis formed by the rich material in the Bergen Museum, has

treated very exhaustively the subject of the gravidity of the common porpoise with regard to its duration and the time of

copulation, I shall only subjoin a few remarks, adding some new observations, and comparing them with those previously

made by Grieg.

7 millim. long, measured by G. Guldberg.
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for this may partly be that some dates mentioned are given from memory, the capture of the mother animal having taken

place earlier, and the date may thus easily be inaccurate; partly, that possibly the copulating time with the Phocæna from

southern latitudes is not the same as with those which inhabit more northern latitudes.

It is sufficiently well known from different animal forms that tlic size of tlie new-born animal may vary. In

man and in mammals in domestication, it is well known that the size of the newborn young varies very much. Grieg's

observations on small porpoises — one 885 millim. in length, taken on June 11th. 1887, and another 970 millim. long taken

on July 17th, 1888, are very instructive, and only strengthen the conclusions I have drawn. In placing such wide limits —
copulation from June to October, gravidity lasting 9 or 10 montlis, parturition lietween Marcli and July, and the length of

the newly-born young one from 700 to 860 millimetres. — Grieg is fully justified in consideration of literary and personal

observations. I would, however, make the limit somewhat narrower, and, for reasons already mentioned, am not inclined to

attach much importance to earlier literary statements, which have not special reference to the subject in hand. For the

present, at any rate, I shall confine myself to the observations above mentioned, as they were made with the special view

of obtaining accurate facts as to the size of the embryo at different tiines of the year. It is better to have few and absolutely

accurate observations than many of less accuracy. I would not by this have it thought that I undervalue earlier observations

wliich may be quite as useful for other purjjoses. New series of observations will show whether the above reasoning is correct.
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Plate I.



Lagenorhynchus acutus. Gray.

Fig. 1. An 8 millim. long foetus ol' Lagenorhynchus acutus, Gray. Magnified. The embryo is lying with the left

side up in situ in the amniotic bag, which is opened. Am. am. = flaps of amnion; all = allantois; k = umbilicus

and umbilical cord (?); c = cauda; Fp. = foremost part of the body; h = vesicle-like expansions. Drawn

by Dr. F. Nansen.

,, 2. The ventral surface of the same embryo, deformed, c = cauda, which is very long and bent; n = umbilicus.

Magnified 8 times. Drawn by Dr. F. Nansen.

,, 3. Right side of the same foetus. F = foremost part of the body, which is injured and deformed: v = ventral

surface; d = curve of the dorsal surface; u = umbilical cord; c = cauda, above which is a blind hollow.

Magnified 8 times. Drawn by Dr. F. Nansen.

„ 4. Back of the same foetus. F = foremost, injured part of the body; H = hindmost, uninjured part. Magnified

8 times. Drawn by Dr. F. Nansen.

„ .5. Sagittal section through the same foetus. The section is considerably to the outside of the median plane. The

details of the anterior part of the foetus are not shown in the drawing. Sey = proto-vertebrie ; c = cauda;

a = anal depression; u = umbilicus; d. a = allantoic passage; hep = liver; cor = heart. Drawn by Prof.

G. Guldberg. with Zeiss obj. A* oc. no. 2. Abbe's camera lucida.

,, 6. Median section through the same fætus. Seg 1, seg 2, seg 3 = proto-vertebræ in the foremost, middle and hind

parts of the body; ch, = chorda dorsalis: med = medullary tube; ch = brain vesicle enlargement; F t ^
fore-gut; cor = heart; hep = liver; t = gut (?); u = umbilicus; a = anal depression. Drawn by 0. Bergh,

medical student.

„ 7. Hind end of the same fætus, showing the invagination of the ectoderm for the formation of the anus, in a section

to the side of the median line. c = caudal end; med = medullary tube; a = anal depression. Zeiss obj. aa

oc. 2, Abbes camera lucida. Drawn by Prof. G. Guldberg.

„ 8. Section of the integument on the dorsal surface of the same fcetus, above the medullary tube. e^i = epidermis;

de = corium; med = medullary tube. Drawn by Prof. G. Guldberg.
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Plate II.



Small Foetuses ol' Lagenorhynchus aeutus. Gray,

witli the incipient characters of Odontoceti.

Fig. 1. Lagenorhynchus aeutus, Gray, 26 niiliim. long tætus, seen from the right side: natural size. A distinct con-

striction of the neck is visible, a short facial region and rounded cranium with the nasal aperture high up; fore-

linihs distinct; rudiments of hind-limbs not visible to tlie naked eye: tail conical and relatively large.

2. The same foetus seen from the left side: natural size.

„ 3. Same foetus, seen from the ventral surface: natural size. Distance between nasal aperture and mouth cleft

already considerable.

4. Same fætus. seen ii-om back: natural size. Slight depression in the back of the neck, indicating the 4th ventricle.

5. Same fcetus, magnified 3 times, seen from the right side. The pronounced foetal flexures are noticeable, the con-

striction of the neck, a ventral and a lateral side-furrow, a prominence to the side of the membrum genitale

(rudiments of hind-limbs), and a well-developed, conical tail.

6. Same fætus, magnified 3 times, seen from the left side.

7. Same foetus, magnified 3 times, seen from the ventral surface.

H. Lagenorhynchus acutus, Grray, 30 millim. long fu'tus. seen from the right side: natural size.

9. Lagenorhynchus acutus, Gray, 45 millim. long fætus. seen from the left side: natural size. The Cetacean

characters are here more conspicuous. Pigmentation at the back of the head begins to appear.

10. Same fcrtus. twice the natural size. Left side.

11. Same f(t'tus. twice the natural size. Ventral surface.

.. 12. Lagenorhynchus acutus. Gray, 94 millim. long fætus; natural size, right side. Pigmentation of the skin in

the region of the back of the neck and on the back, is already distinct,

l.'i. Same fætus. left side, natural size.

14. Same fætus, ventral surface, natural size.

Kigs. 1— 7 and figs. 12— 14 are drawn by H. Budier. jun. in Bergen; figs. 8—11 are drawn by Olaf Bergh, medical

student. ( 'hristiania.
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Plate III.



Two Foetuses of Lagenorhynchus acutus. Gray,
with the incipient characters of Delpliinidæ.

Fiu. 1. Lagenorliynchiis acutus. Gray. 110 millini. long foetus, with umbilical cord, and a considerable portion of the

fætal membranes, which is represented. The foetus exhibits incipient dorsal fin, distinct neck-band, and rounded

triangular tail-lobes. The fætal head-flexm-e is still conspicuous. The pectorals have assumed their characteristic

shape. The distribution of colour in the region ot the back of the neck is distinct.

2. Lagenorhynchus acutus, Gray, 170 millim. long fætus. The fætal head flexure has diminished considerably.

The Dolphin characters make their appearance. A darker colour has ditiused itself over a large portion of the

dorsal surface, and its distribution already indicates the specific characters.
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Plate IV.



The small Embryos of Phocæna communis, Less.

Fig. 1. A 7 millim. long embryo, natural size. Fore and hind extremities visible.

„ 2. A 17 millim. long embryo, natural size, seen from left side.

„ 3. Same embryo, natural size, seen from ventral surface. The eyes are visible, and the double sigmoid nasal aperture,

lying like a transverse fissure.

„ 4. An 18 millim. long fætus, seen from the left side.

,,
5. The same fætus, seen from the ventral surface. The nasal aperture is here seen on a level with the eyes, and

below is the broad mouth cleft.

„ 6. The 7 millim. long embryo, magnified 4 times, seen from the right side. The small fore-extremities and the very

small hind-extremities are noticeable, and the very long tail. The eye (o) is indistinct, while the maxillary process (mx),

lower jaw, 1st visceral groove and 2nd visceral arch are distinct. Behind this last is a rounded groove, fovea

or sinus præcervicalis. m = mesencephalon; /. rh = fovea rhomboidalis; n = neck-flexure; fl = fore-limb;

h. e ^ hind limb; t. y = tuberculum genitale; u = umbilicus; ns = the forebrain.

,. 7. The same embryo, seen from the left side. Magnified 4 times.

„ 8. The same embryo, seen from the back, where a i-aphé is visible in the middle, and somites to the sides.

,. 9. The back of the neck of the same embryo with a riiomboidal groove, indicating fovea rhomboidalis.

„ 10. Side view of the head of the same embryo magnified 8 times, n = flexure of the back of the neck; m = flexure of

the crown of the head with mesencephalon; o = eye; ns = olfactory pits; mx = maxillary process; mh =
lower jaw; hy = 2nd visceral arch: fp = The fovea præcervicalis, with the third visceral arch.

,. 11. Head of the same embryo, seen from the ventral surface, — the facial region, m = mid-brain; km = cerebral iiemis-

pheres; o = eye; ny = olfactory pits on the fronto-nasal process; I) = boundary furrow between the maxillary

process and fronto-nasal process; mx = maxillary process; mh = lower jaw.

,. 12. Hind part of the same embryo, magnified 16 times, and showing rudiments of hind-extremities, u = umbilical cord;

/•. u. = vesicula umbilicalis; sm = proto-vertebræ; h- I. = hind-extremity; ty = tuberculum genitale.

,, 1.3. The 17 milHm. long embryo, magnified 4 times, seen from the right side. )t. = flexure of the back of the neck

:

f.rli = fovea rhomboidalis; »» = flexure of the crown of the head with the mesencephalon; the = thal.inience-

phalon (supposed); he = cerebral hemispheres; ff'
= frontal furrow; ny = external nasal aperture; nc =

external ear opening; (( = umbilical cord; he = hind extremity in a retrogressive state; y = genital mcniber.

,. 14. Front view of the same embryo, magnified 4 times.

,. 1 .5. Back view of the same embryo, magnified 4 times. ///( = fovea rhomboidalis with marked lateral expansion

;

/'(' = intumescentia cervicalis; il = indication ot intumescentia lumbalis.

1 li. Same embryo seen from the left side, magnified 4 times.

17. The 18 nnllim. long fætus; front view, magnified 4 times.

18. Same fietus seen from the left side; magnified 4 times,

lit. Front view of the head of the same fætus.

,. 20. Hinder part of the same fætus, magnified 6 times, he = remains of external rudimentary hind-extremity; //
^

genital member.

,,
21. Right ear-opening of the same tætus, drawn by Prof G. Guldberg with an Abbe's camera luc. obj. aa oc :i.

Figs. 1—20 from original drawings by Olaf Bergh, medical student.



Bergens Museums Skrifler Bd. Y TafÆ

Fig. 1.

Fig 4.

Fig. 2. Fig 3.

Fig 5.

Fig 8.

Fig.& Fig. 7.

h.L. Ly.
}i.l.

Fig. 13. Fig. /^

*//

.#

Fig. a Fig 18.

J:
f;

Fig A

Fig 13.

f.rh

Fig. 19.

Fig. 10.

f-* m

f,

fp. hy. rtih. mx.

Fig 16.

Fig 21.

Fig 20.

W

.*^

0. Bergh ad nat del. GGuldberj (br

Phocæna communis, Lesson.

Lith.Anst.Julhis Klinkhardt, Leipzig





Plate V.



Foetus aud newly-born young' one of Orca gladiator, La Cépéde.

Fig 1. Fætus fem. 408 inillini. long of Orca gladiator. La Cépéde. The form conditions of the Orca type are

distinctly seen in the short, thick snout, the broad, rounded fore-limbs, and the sharply-rising dorsal fin ; and the

specific characters in the distribution or dispersion of colour.

„ 2. Young Orca gladiator. La Cépéde, 2.51 metres long; female, between I and 2 months old. The outline of the

newlycaptured animal was drawn by Prof. G. 0. Sars, the further details by 0. Bergh from the same specimen,

which was stuffed and placed in the Christiania University's Zoological Collection.



Bergens Museums Skrifter Rd.V. Taf.V.

Fiff. I

Bucher jun.Fig".!. O.Bergh Rg, 2. del.
Liih. Ans: Julius Klinlihardt.leipzig.

Orca gladiatonLw Cejiéd^.





Plate VI.



Ovum and fætal membranes of Lagenorhynchus acutus. Gray.

Vi'^. \. Tlie entire ovum of Lagenorhynchus acutus, Gray, containing the 8 uiillim. long embryo. Natural size. Two
parts are observable, corresjionding to the two uterine horns.

2. Tlie same ovum opened. Natural size. Drawn by I)r. F.Nansen. o»h = amnion with embryo; «// == allantois,

the broad part of it; ch = chorion; h = vesicle-like formations; I; = vessel; M = conical thickened part

of a vessel.

_ 3. Part of the same ovum, enlarged 4 times. Drawn by Olaf Bergh. All = the expanded, leaf-like portion of the

allahtois covering the amnion with the embryo; AW = the opposite, thinner end of the allantois; ch = chorion;

/ = vessel. To the left of the allantois projects the umbilical vesicle. On its right, three vesicle-like formations.

4. Part of the same ovum, magnified 4 times. Drawn by Olaf Bergh, am = amnion enveloping the embryo: the

amnion contains numerous vessels, h = vesicle-like formations; r. u = vesicula umbilicalis.

.5. From the same ovum. The coarser distribution of vessels in the chorion (magnitied). Drawn by Dr. F. Nansen.

6. Vesicula umbilicalis from the same ovum, magnified; drawn by G. Guldberg, after it was detached from its

connections. On the surface are seen small protuberances, which are indicated in the drawing by darker stripes

and patches.

7. The 30 millim. long foetus of Lagenorhynchus acutus. Gray, twice the natural size. Diawn by H. Bucher.

jun. The fcetus is enveloped in the amnion, in which fine vessels are seen; parts of the chorion and allantois are

adhering and rolled together. The dotted lines indicate where the amnion and the allantois were coherent.

8. The 4.0 niillini. long fictus of Lagenorhynchus acutus. Gray. Natural size. Drawn by H. Bucher. jun.

The fcetus is lying in the amnion. A portion of the other foetal membranes is attached, The longitudinal stripes

on the amnion are folds. The dotted, obliijuely transverse line shows the place where the amnion and the allantois

were attached to each other.
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Plate VII.



Fcetal membranes of Lagenorhynchus and Orca,

Fig. 1. Vertical section through the chorion fætalis of the 75 miilim. long ovum of Lagenorhynchus acutus, Gray

(see PI. VI, fig. 1). E = chorionic epithelium; B = connective tissue coii^isting of two layers with elongated,

oval cells; M = mesenchyme, with fibrils of connective tissue here and there: it contains capillaries, a few small

veins and some wandering cells. Vc = that part of the mesenchyme in which vacuole-like spaces occur; Jf ^
a more indifferent mesenchyme, with a few veins and wandering cells. The dotted lines, which appeal' like red

points in the carmine-coloured specimen, probably arise from deposit of thicker albuminous matter.

2. Section of the allantois from the same ovum (which contained the 8 miilim. long embryo of Lagenorhynchus

acutus. Gray). The contour lines drawn with an Abbes drawing-prism, Zeiss Obj. BB. Oc. 2. The section shows

a narrow lumen, the cavity of the allantoic sac, a.l, in which the epithelium, a.e, is detached from the connective

tissue basis, ab. The peripheral tissue, a.d, consists of spindle-shaped tissue cells, m = the easily-coloured

intercellular substance.

.'i. Section of the chorion fætalis of the 4.5 miilim. long fætus of Lagenorhynchus acutus, Gray; drawn with

Abbes drawing-prism, Zeiss obj. a* oc. .3. The section shows a villous chorion with simple epithelium, E, which

rests upon a thin layer of connective tissue, beneath which is a narrow portion of mesenchyme, M, bounded within

by the allantois, .4/?.

4. Section through a thickening of the wall of the vesicula umbilicalis (PI. VI, tig. 6). i = interior, with

coagulated masses of albumen : <' = exterior ; v = wall of vesicle
;

/' = thickened portion of the wall of vesicle

;

pr = proliferous tissue cells; k = vessels; o m = lumen of ductus omplialo-mesentericus with epithelial

tegument, ep.

„ 5. Transverse section of the chorion from one horn, from the 408 miilim. long ftetus of Orca gladiator. Natural

size. Ch = chorion, with numerous longitudinal folds and small villi; (tU = allantoic cavity; am = amniotic

cavity; ms = partition wall formed by the allantois and amnion, where they touch each other; v = transverse

section of vessels in one corner of the partition wall.

„ H. Section of the chorion from the above named fretus of Orca gladiator, drawn with an Abbe's drawing-prism,

Zeiss obj. a* oc. 2. The villous excrescences of the chorion are visible with their simple epithelium, ve = villous

excrescences; e = chorionic epithelium; h = connective tissue; in = mesenchyme; I; k = small vessels and

capillaries in the villi: //A-" = transverse section of larger vessels; nil = allantoic cavity; «»« = amniotic cavity.

(Figs. 1, 5 and 6 are drawn by Olaf Bergh, medical student; figs. 2, 3 and 4 by the author, G. Guldberg).
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