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THE CRUISE OF THE "CHALLENGER" 
HER Majesty's ship Cltallengn·was despatched towards 

the close of -the year 1872, round the world, on a 
surveying and discovery expedition of a very special 
character. Her principal object as laid down in her 
instructions was to determine, as far as possible the 
physical and biological conditions of the great dcean 
basins, the Atlantic, the Southern Sea, and the Pacific. 
The voyage was undertaken, as we have already said in 
our short biographical sketch of Prof. Wyville Thomson, 
chiefly in consequence of remarkable discoveries made 
during the four previous years, in short cruises, in H.M. 
gunboats L£ght1zing and Porcupine, liberally detached by 
the Admiralty, at the instance of the Royal Society for 
scientific research, under the direction of Dr. 
C. B., F.R.S., Mr. Gwyn Jeffreys, F.R.S., and Prof. 
Wyville Thomson, F.R.S. These discoveries seemed so 
important, not merely in a purely scientific point of view 
but also in their on ocean-telegraphy, that 
Government determmed to follow them up by a deep-sea 
survey on a more extended scale. 

The Cha!lencrerwas fitted out under the superintendence 
of Admiral Richards, S:.B., at that time Hydrogra
pher to theN avy, and m additiOn to a full naval surveying 
staff under the immediate superintendence of Capt. Nares, 
F.R.S., who was afterwards recalled to take command of 
the Arctic Expedition, a civilian staff of specialists in 
Natural Science and Chemistry was attached under the 
direction of Prof. Wyville Thomson. 

The expedition, although by no means sensational has 
been thoroughly successful. The Challenge?' has 
traversed a track of 69,000 miles, and during her absence 
of three years and a half from England has established 
362 observing stations, at all of which the depth has been 
ascertained with the greatest possible accuracy, and at 
nearly all the bottom temperature has been taken, a 
sample of bo.ttom water been brought up for 
physical exammatwn and chemical analysis a sufficient 
specimen of the bottom has been procured, the trawl 
or dredge has been lowered to ascertain the nature of the 
fauna. At m?st of serial soundings have 
been taken with spec1ally devised mstruments to ascertain 
by the determinations of intermediate temperatures and by 
the analysis and physici!l examination of samples of water 
from intermediate depths, the directions and rate of move
ment of deep-sea currents. 

The original arrangements for the cruise have worked 
in eve1-y way smoothly ; the weather throughout has been 
on the whole favourabl7; under the careful management 
of Staff-Commander Tizard not a shadow of mishap has 
ever befallen the ship ; there has been a perfect bon accord 
between the na':'al men and t?e civilians ; all the appli
ances for carrymg on the dtfferent operations liberally 
supplied at first, were renewed by the office;s of the 
Hydrographic Department of the Admiralty with the 
utmost liberality and precision. 

Two events only have seriously affected the interests 
of the expedition, one, the sad death at sea of Dr. v. 
vVillemoes-Suhm, one of the ablest of the naturalists on 
the civilian staff, the other the recall of Capt. Nares ; for 
although Capt. Frank T. Thomson, who joined the 
Clzal!en,g;er from the Modeste, d1d eve.rything in his power 
to fill his place, Capt. N are_s, from his previous scientific 
trammg fitted to lead such an expedi
tiOn that his withdrawal m the middle of it was severely 
felt. 

Leaving England on Saturday the 21st of December 
1872, some rough weather was encountered as the Cha/ 
le;tger stood for the mouth of the Channel, and crossed 
the Bay of Biscay. 

1873 
On the 3rd .of 1873, passing Cape Roca and 

the lovely he1ghts of Cmtra, she was quietly steaming 

up the Tagus, and came to anchor off Lisbon. Lisbon 
was left. on the 12th, and a series of dredgings and 
exammatwns of bottom temperatures were made off 
Cape St. Vincent in from 400 to r,zoo fathoms. Gibraltar 
was reached on the r8th, and left on the 26th. The 

was now pretty moderate, and there was a very 
fmr!y successful week's sounding, trawling, dredging, and 
takmg temperatures between the Rock and Madeira 
which lattfCr station was reached on the 3rd of Februar/ 
Some of the dredgings made at this period appear to have 
been :nost and a number of strange new forms 
of antmal hfe were found, among these a fine new species 
of Venus's Flower-basket subere""' Fig. I 

B ("' . 'Y "'It ' a ryozoon haresza cyathus), (see figure, vol. vii. p. 387) 
of smgular beauty, which was dedicated to Capt. Nares, 

wondrous forms of Sea-Urchins and Lily-Stars and 
specn:nens of a of " Clustered Sea-polype," 
descnbed by Dr. Kolhker under the 'name of Umbel!ularia 
thomscmi, an animal of great scientific interest. 

But two days were spent at Madeira, and the Chal
lenger was off Teneriffe early on the morning of the 
7th,•: too early to attempt the ascent of the famous Peak, 
and. rather too early. for natural history work, still col• 

both .geologtcal and zoological, were made, a 
of dredgmgs were successfully tried between Tene· 

nffe and Palma, past Gomera and Hierro and a great 
number of observations as to temperature taken. Irt 
the matter of meteorological observations we may men• 
twn that the officers of the Expedition seem to have 
excelled ; the number of observations amounted during 
the first months ofthe cruise to upwards of so,ooo. 
Very considerable dept.hs were found off the Canary 
Islands, extendmg sometimes to upwards of 1 700 fathoms • 
but the g·--eatest depth found in this part of the 
was one of 2,_5oo fathoms off Cape St. Vincent. 

At the regular work of the Expeditidn 
may be sa1d to have commenced. All the time be> 
tween leaving home and arriving off the Canaries 
had J;>een :nore or less devoted to getting the varied 
machmery mto order, and in settling the direction and 
scope of the parts the members of the civilian staff had to 
play; so at Santa Cruz the old journals were closed and 
the numbering of the stations and the other entries' were 
commenced afresh, with some alterations the result of 
additional experience. A section was now to be carried 
right across the Atlantic from Teneriffe to Sombrero the 
latter a little speck of an island north-west of 
and . one of the group of Virgin Islands, themselves 
port10n of the West Indies. Sombrero was reached on 
the I sth of March, a month from the time of leaving 
Santa Cruz. The dtstance between the two islands is 
a.bout 2,700 miles, and along this line twenty-three sta· 
twns were selected, at which most careful observations 
were made as. to deptb, condition, and temperature of 
bottom. Dunng one of these dredgings, ar.d at a depth 
of r,soo fatho.ms, several specimens of a magnificent 
sponge , belongmg to the Hexactinellidre were found at· 
tached to the branches of an Isis-like coral,. and nestling 
among the fibres of the sponge were star-fishes annelids 
and Polyzoa. Often during this cruise, when the weathe; 
was calm and hot, the tow-net was used on the surface. 
It would seem that the greater number vf the pelagic 
forms retire during the of the day to t!1e depth of a 
(ew fathoms,, and come up m the cool of the evening and 
m the mormng, and in some cases in the night. The 

phosphorescent animals were frequently abundant 
durmg the mgb.t round the ship and in its wake, while 
none w<mld be taken during the day. One day (the 26th of 
February), the morning being bright and clear and the swell 
nol. heavy, the ship some r,6oo miles from Sombrero 

in lat. 23o 23 N ., long. 32° 56' W., the 
indicated a depth of 3,rso fathoms, and the bottom was 
found to consist of a perfectly smooth red clay, containing 

a trace of matter. This was the greatest 
deptn as yet met w1th, and the material from the bottom 
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was something quite novel to the explorers. At the mean 
maximum depth of some 2,200 fathoms the ooze was one 
vast mass of the calcareous shells of foraminifera, but as 
the soundings got deeper the ooze. began to. assume a 
darker tint and showed on analysiS, a contmually de
creasing qt;antity of matte r. Now in red 
ooze a lmost no calcareous forms were to be met with, and 
it was of extreme fineness, remaining for a long time in 
suspension in water, and prov!ng on analysis to 
pure clay, a silicate of alumma and sesquwx1de of 

dant and of a larger size in warm seas ; several varieties 
attammg a large size, and presenting marked varietal 
characters, are found in the intertropical area of the 
Atlantic. In the latitude of Kerguelen they are less 
numerous and smaller, while further south they are still 
more dwarfed, and only one variety, the typical Globi
ge7ina bulloides, is represented. The living Globigerina: 
from the tow-net a re singularly different in appearance 
from the dead shells we find at the bottom (Fig. z). The 
shell is clear and transparent, and each of th e pores 
which penetrate it is surrounded by a raised crest, the 
crest round adjacent pores coalescing into a roughly 
hexagonal network, so that the pore appears to lie at the 
bottom of a hexagonal pit. At each angle of this hex
agon the crest gives off a delicate flexible calcareous 
spine, which is sometimes four or five times the diameter 
of the shell in length. The spines radiate symmetrically 
from the direction of the centre of each chamber of the 
cell, and the sheaves of long transparent needles, cross
ing one another in different directions, have a very beau
tiful effec t. The smaller inner chambers of the shell are 
entirely filled with an orange-yellow granular sarcode ; 
and the large terminal chamber usually contains only a 
small irregular mass, or two or three small masses run 
together, of the same yellow sarcode stuck against one 
side, the remainder of the chamber being empty. No 
definite arrangement, and no approach to structure, was 
observed in the sarcode; and no diffe rentiation, with 
the exception of bright-yellow oil-globules, very much 
like those found in some of the Radiolarians, which are 
scattered apparently irregularly in the sarcode, and 
usually one very definite patch of a clearer appearance 
than the general mass coloured vividly with a carmine 
solution. The presence of scattered particles of bioplasm 
was indicated by minute spots here and there throughout 
the whole substance which received the dye. _ 

When the living Globz"g-erina is examined under very 
favourable circumstances, tha t is to say, when it can be 
at once placed under a tolerably high power of the 
microscope in fresh still sea-water, the sarcodic contents 
of the chambers may be seen to exude gradually through 
the pores of the shell, and spread out until they form a kind 
of flocculent frin ge round the shell, filling up the spaces 
among the roots of the spines and rising up a little way 
along their length. T his external coating of sarcode is 
rendered very visible by the oil-globules, which are oval, 
and filled with intensely-coloured secondary globules, and 
are drawn along by the sarcode, and may be seen, with a 
little care, following its spreading or contracting move
ments. At the same time an infinitely delicate sheath of 
sarcode containing minute transparent granules, but no 
oil granules, rises on each of the spines to its extremity, 
and may be seen creeping up one side and down the 
other of the spine with the peculiar flo<ving movement with 
which we are so familiar in the pseudopodia of Gromia 
and of the Radiolarians. If the cell in which the Globi-

FlG. r.-Euplectella subena. 

: /;-erina is floa ting receive a sudden silock, or if a dwp of 
some irritating fluid be added to the water, the whole 
mass of sarcode retreats into the shell with great rapidity, 
drawing the oil-globules along with it, and the outline of 
the surface of the shell and of the hair-like spines is left 
as sharp as before the exodus of the sarcode. 

iron, with a small quantity of manganese ; and at this 
depth there appeared to be an absence of animal life. 

Prof. Wyville Thomson considers it as quite proved that 
all the materials for such deposits, with the exception of the 
remains of those animals which are now known to live at 
the bottom at almost all depths, a re derived from the 
surface ; and considering the very enormous e:x:tension of 
the ooze, it becomes important to know ' 
somethmg of the minute foraminifera that produce it. 
In all seas, from equator almost to the polar ice, the 
surface-water con tams G!obigerinrf'. They are more abun-

There is still a good deal of obscurity about the nature 
of Orbulina mziversa, an organism which occurs in some 
places in large proportion in the globigerina ooze. The 

of Orbulina 3) is spherical, usually about ·s mm. 
111 drametcr, but rt IS found of all smaller sizes. The 
texture of the mature shell resembles closely that of Globi
gerina, but it differs in some important particulars. The 
pores are markedly of two different sizes the larger about 
four times the area of the smaller. larger pores are 
the less numerous ; they are scattered over the surface 
of the shell without any appearance of regularity ; the 
smaller pores occupy the spaces between the larger. The 



© 1876 Nature Publishing Group

95 

NATURE 
-- -------·· -- --

--- ----------- - ----

J ullC 1 1 I S 7 6-\ 
-------------------------· 

----- --------- - - ... 



© 1876 Nature Publishing Group



© 1876 Nature Publishing Group

June I, 1876] NATURE 97 

lotte Amalia, at St. Thomas, where a pleasant week was of limestone to be found on these islands. The principal 
spent, and on the 25th of March she proceeded on her way islands are well wooded, but the great preponderance of 
to the Bermudas. On Monday the 26th, being then in lat. the Bermudian Cedar (Juniperus bermudiana) gives a 
19° 41' N., long. 65° 7' \N., and nearly ninety miles north of gloomy character to the woods, which in the annexed 
St. Thomas, a sounding was made in the great depth of woodcut is somewhat relieved by the presence of some 
3 950 fathoms, and a dredge was let down to see if it would palm trees (Fig. 6). The Admiral's official residence, 

serviceable; heaving-in commenced a t I.]O, and Clarence Hill, is situated on an inclosed little bay called 
the dredge came up at 5 with a considerable quan- Clarence Cove. The garden was rich with a luxuriant 
tity of reddish-grey ooze. No animals were detected tropical vegetation .of which the group of papau trees, 
except a few small foraminifera with calcareous tests, Carica papaya (Fig. 7), will give some idea. 
and some considerably larger of the arenaceous type. There is only one kind of rock in Bermudas. The 

On the 4th of April she made her way through the intri- islands consist from end to end of a white granular lime
cate and dangerous ''narrows" bet ween the coral reefs, and stone, here and there becoming grey or slightly pink, 
by the evening was at anchor at Grassy Bay> J?ermudas: A usu ally soft irr some places friable, so that it can be 
fortnig ht was spent at these Islands. T ne1r geologtcal broken down wtth the ferrule of an umbrella; but in some 
structure was mos_t stud1ed, and when the narra- phces, as on the shore at Hungry Bay, at Painter's Vale, 
tive of the cr:use IS we_ may expect valu-J and along the _ri?ge between Harrington Sound and 
able mformatwn as to t.<e form:ttwn of the vanous forms 

1 
Castle Harbour, 1t Is very hard and compact, almost crys-

t F.1c. · 6. -Swamp Vegetation, Bermudas. 

talli1.e, and capable of t aking a fair polish. This hard the main island. The sand has entirely filled up a valley 
limestone is called on the island s the '·base rock," and is and is steadily progressing inland in a stream some five 
:;upposed to be older than the softer and to lie and twenty feet. It has, as will be seen in the wood
under them, which is certainly not always the case. It cut (Fig. 9), partially overwhelmed a garden, and is 
makes an excellent building stone, and is quarried in still flowing slowly on. W)1en the photograph from which 
various places by the engineers for military works the woodcut is copied was being taken, the owner of the 
(Fio-. 8). The softer limestones are more frequently garden was standing with his hands in his pockets, as is 
used for ordinary buildings. The stone is cut out of the too much the habit of his race, contemplating the approach 
qun1 ry in rectangular blocks by mean:; of a peculiarly of the inexorable He had, as will be seen,, made 
constmcted saw, and the blocks, at hrst soft, harden some attempt to stay Its progress, by plantmg a lme of 
rapidly, like some of the white limestones of the Paris oleanders and sm_all a long the top of the slope, 
basin, on being exposed to the air. I but th1s had J:>een m vam. . . . 

Immense masses of fine coral sand surround the shores, The botamsts of the expedtt1on patd a good deal of 
being washed in by the sea. It is then caught at certain ' attention to the flora of the islar:d, and we may expect a 
exposed points by the prevailing winds, and blown into lot of new forms among the mmute alga: found in the 
sand-hills often forty to fifty feet in height. Sometimes so-called freshwater ponds or lakes. 
these sand-masses form recrular sand-glaciers. One of Bermudas was left on the zoth of April, and a section 
these was found at Elbow on the southern shore of was carried out from the islands towards Sandy Hook, 
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and th en south and west of Little Ge orge Bank and into off Fay a! on ihe r st of July, having successfully made obser
H alifax on the 9th of May. In this .run several soundings vations at seventeen stations m 1·oute, A small-pox epi
·were taken at depths of from z,6oo to z,8oo fathoms. The demi c havin g broken out at Fayal, it was not deemed 
bottom yielded chiefly grey ooze., and the course .of the prudent to land. San Miguel was visited, and the straits 
Gulf Stream was crossed. Staymg a week at Halifax to between it and Santa Maria were explored, and the 
recruit the next section was made in almost a straight Challenger on the roth stood for Fauchal, reaching it 
line Halifax to Bermudas, which was reached on the on the I 5th, having been now more than a month 
30th of May, nine important sta tions having been selected at sea. H aving made two sections right across the 
a nd examined on the way. A short t tme was passed at Atlantic, all looked to enjoying a few days on land, but 
Bermudas and the next section it was determined to it was not to be so, for m ost unluckily a rather severe epi
make was' one between lat. 35° a nd 40° to the Azores. demic of small-pox had broken out at Madeira also shortly 
Leaving Bermudas on the 1 zth of June the Clzallmg-er was before, and Capt. Nares did not think it prudent to give 

FIG. 7.-Carica Dajnyrr.. 

le ave ; accordingly on the r8th of July they commenced to 
r..1ake a section along the West Coast of Africa. It was the 
rainy season ; each day would bring them nearer to the 
equ ator, and it was possible to look forward to 
other than disagreeable times. On the 19 th they were 
off Palma Island, one of the Canar ies; then they bore 
down on S. Antonio, one of the Cape Verd islands, and 
were at St. Vincent on the 27th of] uly. 

T he botany of this island, so noted in the old gazetteers 
for its wood, water, wild goats, turtles, and saltpetre, was 
carefully explored. As seen from the sea, the rocks pre
sented a singular appearance, owing to th e presence of a 

thick incrustation at water-mark ot masses of calcareous 
alg .:e, which either follow the forms of the rocks or occur 
in rounded masses, their delicate tints of white, light 
pink, or cream colour considerably heightening the effect. 
These incrustations are frequently bored by L zllzodomus 
caudz/;erus and other molluscs, and small sponges and 
Polyzoa occupy the cavities between them and the rocks. 

Leaving the Cape Verd I slands, on the 13th of August 
they were off the Bissago:; I slands, and found bottom at 
a depth of 2,575 fa thoms. Continuing to cruise along 
the coast, on the 14th they were west of the Loss Islands ; 
on the 15th they passed Sierra Leone; on th e 19th they 
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were off Cape Mesurado, still in depths .of 2,5oo fathoms .: smaller one> ; it is situated in the Atlantic, in about lat. 
and on the zrst they had run as far along the Western 3° 58' S., long. 32° 22' W., and about 200 miles from the 
Coast of Africa as they intended, being then off Cape nearest point of the American coast. The islands appear 
Palmas, and the Challenger's course was shaped for St. to be of volcanic origin ; the peak on the northern.side 
Paul's Rocks. These rocks lie about 1° north of the of the principal island rises to a height of r,ooo feet; 
equator, and in longitude 29° r 5' W., being about mid- it is a mass of bare rock, the summit of which is 
way the American and African coasts. quite inaccessible. The cliffs are chiefly composed of 
Although nsmg to a he1ght of some 50 to 6o feet above columnar basalt. The sea-depth in the neighbourhood 
the sea-level, yet they are mere rocks, not more than a I is from r oco to 2 ooo fathoms. 'Trees abound on the 
quarter of a mile long. The sea deepens quickly in the higher pa;ts of the' island, and wondrous creepers cluster 
vicinity of the rods to depths of fn;nn r,soo to 2,zoo together in the branches of the trees. A species of 
fathoms. The of w.ayes IS such that even Cereus was found by Mr. Mosely on the cliffs. Only one 
sea-weeds their pos1t10ns .on rocks. . grass (Oplismmus colonus) was found on the main island, 

Proceedmg stlll m a south-west d1rectwn, the httle but although shady, moist places occur about St. Michael's 
group of islands called Fernando Noronha was reached MrJunt, neither on this on the main island were any 
on . I?t of September, .and were spent ferns, mosses, or hep<i;ticre found.' and lichens were very 
explonng It. The group cons1sts of a pnnc1palisland about scarce. Among the pnnctpal cultivated fruits are bananas 
four miles long by three and a half broad, and several . and melons, the latter being very plentiful, and of a 

FJG. 8.-Dlown-sand Rocks1 Bermudas. 

peculiarly fine flavour. Sugar-cane, cassava, maize, sweet 
potatoes, were grown in large quantities. The species of 
land animals on the island are not numerous, but indi
viduals of several of them are most abundant ; two spe
cies of lizards are recorded from the islands, one being 
peculiar to the group. 

On the 4th of September the Chal!eJt;;er was some go 
miles south of Cape St. Roque, in 2,275 fathoms, with 
globigerina ooze. On the 8th she was off Parahyba, in 
2,oso fathoms, with mud. On the 9th the sounding gave 
a depth of only soo fathoms off Cape San Agostinho. 
The depth increased off Macayo (September II) to r,715 
fathoms, diminishing off the mouth of the River San 
Francisco to r,2oo fathoms, and as the coast at this spot 
was approached to 7co fathoms. On the 14th the Clral
lml{er was at Bahia, and stopping there a short time she 
proceeded for a section across the Atlantic from Bahia to 
the Cape of Good Hope. Owing to unfavourable winds 

and other causes, the little Island of Trinidad, an island 
whose vegetation was then totally unknown, had to be 
passed by, and the ship's course was directed to the little
known islands of Tristan d'Acunha, and on the r8th of 
October she was anchored on the north side of the large 
island which gives its name to the group. This island 
rises in a range of almost perpendicular cliffs of black 
volcanic rock, in appearance somewhat similar to that 
exposed in section on the Grande Curral, in Madeira. At 
their base are debris slopes, and a narrow strip of low 
shore-land, on a portion of which lies the settlement. 
Unfortunately, before much even of these slopes could be 
explored by the landing party, a sudden squall came on ; 
the recall was hoisted frum the ship, and they had to 
leave after a visit of only six hours. Grasses, sedges, 
mosses, and ferns were found growing on the cliffs, and 
hepatica: so abounded as to cover the earth with quite a 
green sheet ; occasional patches of Plzylica arborea were 
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seen. This tree, belonging to the family Rhamnacere, is two Germans were found, who had succeeded in cultivating 
peculiar to these islands and to Amsterdam Island, in the ground in the neighbourhood of their dwelling. On 
the South Indian Ocean. Lomaria aljJina, when found both islands Plzylica arborea was found, and the trees 
in stgny places, bore fertile fronds, while those growing in were covered with fully-developed green fruits. A tussock 
rich vegetable mould were barren. Some of our common grass, apparently very close to Dactylis ca:spitosa, of the 
weeds were finding themselves at home, such as the sow- Falklands, grew in immense, almost impenetrable masses 
thistle. That lovely little cinchonaceous plant, Nertera on Nightingale Island, amid these countless penguins 
dejJressa was very abundant. Growing round the island had estab1i >hed themselves. It was but with the greatest 
was a of that gigantic sea-weed, M acrocystis pyrifera, difficulty that a passage could be forced through such a 
which abounds in the southern temperate zone. Single thicket, the grass being too high to allow of the planning 
plants often grow to a length of zoo feet, and it is said of any definite track, and the screaming and biting of the 
that they sometimes are met with from 700 to I,OJO feet penguins was the reverse of agreeable. This island is 
in length, forming cable-like masses nearly as thick as a never visited except during the sealing season, and is not 
man's body. There was no time to explore the high pla- over one square mile in extent, a veritable speck in the 
teau ; but one interesting observation was made, indi- ocean. 
eating the presence of snow on the hills, for while the The ship's head was now turned for Simon's Bay. Five 
temperature of the fresh-water ponds at the sea-level gave stations between these points were selected for observa
a result of 54° F., that of the streams running down the tion. The depth varied on this line from z,wo to z,65o 
cliffs was but soc F. fathoms, the bottom yielding red mud at the greater, and 

They had an opportunity of visiting the two other islands grey mud at the lesser depths. The 28th of October saw 
of this group, Inaccessible Island, about twenty-three miles the Challenger at anchor off Capetown. 
W. by S. of Tristan d'Acunha, and Nightingale Island, Simon's Bay was left about the 14th of December, six 
about twelve miles from Inaccessible Island. On this latter weeks having been spent in recruiting and refitting. Even 

I 

FIG. g.-Sand.glacier, Bermudas. 

in the comparatively well-worked-out district of Capetown Prince: Edward's Island and the Croztts, the dredge was 
new discoveries were made, of which by far the most im- let down to a depth of I,6oo fathoms, and a vast number 
portant was Mr. Moseley's discovery of the tracheal system of species belonging to the well-known genera Euplectelfa, 
in Peripatus capensis, an account of which has been pub- Hya!onema, Umbellu!aria, Pourtalesia, as well as two new 
lished in a late volume of the Plu'losophical Transactions. genera of stalked crinoids, several quite new spatangoids, 
This tracheal system, though conspicuous in the fresh con- 1 a nd several remarkable crustacea were taken. 
dition, becomes scarcely visible when the animal has been 1 

some time in spirit, and the air has been thus removed, 
hence the failure of Grube, Saenger, and others to see it. 
The first soundings during the southern course were taken 
in the region of the Agulhas Current on the 17th and 18th 
of December. These soundings would have been naturally 
logged "greenish sand," but on examination were found 
to consist almost without exception of thf! casts of for
aminifera in one of the complex silicates of alumina, iron 
and potash, probably some form of glauconite ; this kind of 
bottom had been met with once or twice, but is evidently 

exceptional. Going still south, Marion Island was 
vrs:ted for a few hours and a considerable collection of 
phnts, includ.ing nine flowering species, was made. Dredg
mg near Island gave a large number of species, many 
representmg northern types, but with a mixture of southern 
forms. On the 3oth of December, being then between 

The new year opened with a storm, and they could not 
land on Possession Island, on account of the weather; 
though a dredging in 210 and another in 550 fathoms 
about eighteen miles to S. W. of the island were made 
with satisfactory results. On the 7th of January Kercruelen 
Island was reached, and the c:nallmger remained"' there 
till the Ist of February. During that time Dr. v. Willemoe;
Suhm was chiefly occupied in working out the land fauna, 
Mr. Moseley collected the plants, Mr. Buchanan attended to 
the geological features, while Prof. Wyville Thomson and 
Mr. Murray dredged in the shallow waters round the islands 
with the steam-pinnace. Many observations were made, 
some on the development of the Echinoderms, and great 
collections were stored away. On one occasion the trawl 
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came up nearly filled with some large cup sponges, gale, the thermometer fell to z 1" f., the snow drove in a dry 
bably bebng-ing to the same species as was dredged up by blinding cloud of exquisite star-like crystals, which burned 
Sir James Clarke Ross many years ago near the Ice-barrier. : the skin as if they had been red ho t, and none were sorry 
On the znd of February they were q.o mtles south of to turn northwards. Th1s was a penod of sore anx1ety to 
guelen, and on the 6th they reached Corinthian Bay in Yong all in charge; still observations on temperature were 
Island, and had made all arrangements for examining it, ' carried on, the specific gravity of the water was taken 
when a sudden change of weather obliged them to put to j daily by Mr. Buchanan, and some interesting observations 
sea, though one or two of the party had succeeded in spend- jwere also made on sea-water ice. The soundings and 
ino- an hour or two on shore. The most southerly station l dred"ings, while they were among the ice in r,675 to 1,975 

was on the 14th of February in lat. 6) 0 42'S., long. i fatho
0

ms, gave evidence of a very distinct deposit of yel-
790 49 ' E., the trawl brought up from a depth of 1,675 I? wish clay, with pebbles and small stones, and a con
fathoms a considerable number of ammals. Dredgmg so stderable admixture of Diatoms, Radiolarians, &c., the 
near the Antarctic .c.ircle was, not only a severe former doubtless being a deposit from the melting ice
but a somewhat cnucal operatiOn; the temperature of the bergs. Soundings were made on the z6th of February, 
work-rooms for days averaged seven or eight degrees below and Jrd and 7th of March in 1,8oo fathoms, when some 
freezing point, the ship was surrounded by icehergs, and very remarkable large-sized star-fishes were met with. 
snow-storms from the south-east were constantly blowing On the lJth of March, at a depth of 2,6oo fathoms, with 
acrainst her. a bottom temperature of 0°'2 C. Holothuria: were abtin-
" On the 23rd of February the wind had risen to a whole dant, as well as many other animal forms. 

F1G. lo.-Radiolarian. 

Melbourne was reached on the 17th of and some 
weeks were pleasantly spent, which were all the more re
freshing after the hardships of the tour to the Antarctic 
circle. Next Sydney was visited, and here everything was 
done by the inhabitants to welcome the members of the Ex
pedition that could be done, and there is no doubt that the 
memory of their visits to our Australian Possessions will 
linger among the pleasant ones that they will indulge in 
for years. A very careful survey of that portion of the 
Pacific Ocean that intervenes between the coasts of 
Austnlia and New Zealand was required for electric tele
graph purposes, and the soundings made by the Cha!
lertt;er gave every reason to expect that it would not be 
long ere New Zealand would be in telegraphic connection 
with Europe-as indeed it now is. Until the end of June 
the ClzatlotJ{CY was engaged on this work, but on the 6th 
of July, 1874, she set out once more on an ocean cruise. 

LeaviPg Weillllgton on the 7th she proceedeu under 
sail along the east coast of New Zealand. On the 
10th they were about forty miles to the east of East 
C:ape, and continui ng their course towards the Kermadec 
Island s, on the 14th they were off Raoul Island. The 

FtG I t.-Radidariau. 

specimens brought from a depth of 6oo fathoms were 
just such as one would have expected to find in a similar 
depth off the coast of Portugal. On the evening of the 19th 
they arrived at Tongatabu, one of the Friendly Islands. 
Two days were spent in visiting different parts of the island, 
anc.l a few hauls of the dredge were made in shallow 
water off the coast. They next made a straight coune for 
Matuku Island, the most southerly of the Fijis, where, 
on the 24th, a party of surveyors and naturalists landed ; 
some others explored the sea along the coast, trawling 
in some I to 300 fathoms, and procuring, among- other 
fine things, a specimen of the Pearly Nautilus (Nautilus 
pompilius), which was kept alive in a tub of salt water 
for some time so as to watch its movements. Kandavu 
was reached on the 25th, Levuka was visited on the 28th, 
and the ship returned to Kandavu on t_he 3rd of August, 
to remain for a week. The natural history of the coral 
r.:efs surrounding the Fijis was examined by the civilian 
staff, who received every assistance possible from Mr. 
La yard, H. M. Consul. Between New Zealand and the 
Fiji group only two soundings had been taken to a greater 
depth than 1 ,ooo fathoms; one off Cape Turnagain, New 

F 3 
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Zealand, gave a bottom of grey ooze at I,Ioo fathoms, I 
and the other, midway between the Kermadecs and 
Friendly islands gave red clay at a bottom of 2,900 
fathoms · the dredgin"'s and soundings were in 
depths from 3 to 6oo an_d many · of the 
former yielded an abundance of ammal life. 

On the 1oth of Auoust the Challmger left {or Api, one 
of the least known °of the New Hebrides, on the 
18th anchored off the island. Capt. Nares had given a 
passage from Fiji to eleven men of Api, two or three 
of tht: officers with an armed party of marmes, took the 
returned labo'urers on shore. The natives appeared 
somewhat mistrustful, and were armed wtth clubs, us, 
and bows with sheaves of poisoned arrows ; so that it . 
was not thought prudent to go into the forest. The 
natives were almost entirely naked, and were of rather a 
savage and forbidding asEcct. From A pi the Challem;e1's 
course was to the nonh-westward, towards Raine Island, 
wh1ch is in a breach of the great barrier reef not far 
from the entrance to Torres Straits. A sounding on the 
19th, in lat. 16° 47' S., long. 165° 20 .E., at a depth of 
2,650 with a bottom of red clay, _gave a bottom 
telllf-erature of 1°"7 C. (35 F.). A senal temperature 
sounding was taken to the aepth of I, soo fathoms, and it 
was found that_' the minimum temperature (tu7 C.) was 
reached at a depth of 1,3oo, and that consequently a 
stratum of water · at that uni torm temperamre extended 
from that depth to the bottom. 

Serial temperatures were taken on the 2 r st, 24th, 25th, 
27th, and 28th of August, in 2,3z5, 2,450, 2,440, 2,275, and 
1 700 fathoms respectively, and in each case the mim

temperature of !
0 '7 C. txtended in a uniform layer, 

averagmg 7,ooo feet in thickness, from the depth of I,JOO 
fathoms to the bottom. The area over which this tem· 
perature existed has been called the " Melanesian Sea," 
and it is ev1dent that there ;s no free communication 
between 1t and the outer ocean to a greater depth than 
1,300 fathoms, the encircling barrier being complete up 
to that point. The animals procured in this sea were few 
in number, but suffic,ent to show that the existence of a 
fauna is not impossible in the still bottom-water of such 
an inclosed area, though, as in the Mediterranean, such 

do not appear to favour life. 
On the 31st Raine's Island was visited, and found to be 

just as by Jukes ; a collection of 1 he birds breed
wg there was made, and the next day, the Ist of .September, 
tht: ship was at Cape York. .f'roceeding thence across tt.e 
ArafUJa Sea to the Ani Islands ; Dobbo, a town on the 
bland of Wamma, was reached on "rhe !6th. After a 
few days spent in shooting some birds of Paradise <H;d 
getting an tdea of the natural hbtory of the place, they 
proceeded to Ke Doulan, the princi!Jal village m the Ke 
group, thence to the lsL•nd of Banda, where they 
a few days, and thence· to Amboina, which was rtached 
on the 4th of October. In some of the dred,sings be
tween Ke and Amboina a wonderful assemblage of forms 
were mtt With, not only new Pentacnnoid forms, but 
many new vit1tOUS Sf.Onges-Echinodenr.s, Crustacea, 
&c. From Amboina tht:) went to Ternate, and thence 
across the Molucca Passage into the Celebts Sea, by the 

between Bejaren Island and the north-east 
pOli,t of Celebes. Ccossmg the Celebes Sea, 
was reached on the 23rd; and the Sulu Sea on tP.e 
26th. Capt. Chimmo's obstrvations on this basin-sea 
were ·connrmed. IJo. Ilo was vtsited on the 28th, and· 
rrocteding by the passage round Mindoro, Manila 
was made on the 4th ol November, and altt:r a ohort 
stay at the Philippines, Hong· Kong WdS made head-quar" 
ters lor a time. During the C/za/lenger's stay htre Capt. 
Nares rcceivtd a offering !urn the command of 
the Arct:c Expedition. Tnis was a great blow to all of 
the !'atty. Though sorry to part with one who had so 
far brought the expedition successfully on its way, the 
impottan<:e was fully rt cugnised of havmg a ma n of his 

character and <'xperienc.e in commando£ the North Pole 
Expedttion. Cctpt. Thomson, who was already on the 
China Station in c-ommand of the Modeste, took Capt. 
Nares's place. 

1875 
Hong- Kong was <the 6 h of January, with the inten

tion of sa1lmg to the region of the Equator, then making a 
series of stations paralld to it, for a distance of some 2 ooo 
miles, and eventually going north to Japan. Proceed
ing to the middle of the China Sea, a series of tempera
ture soundings were taken, the tefllperature at the bottom 
of 1,200 fathoms being- 36• F. This is accounted for by 
Chimmo's statement that the China Sea is cut olf, by a 
barrier rising to a height of 8oo to 900 fathoms below the 
surface of the water, from communication with the waters 
of the Antarctic Ocean. J;'assing along the west COJ.St of 
Luzon, the (hallengerentered the P ,may Sea, where further 
observations were made; vis iting Zebu, the first known 
locality for the" Venu; Flower· where some fine spe
cimens of this sponge were obtained in the dredge. Next 
the ship made for toe little i>land of Camaguin-between 
Mindanao and Bohol-to inspect the active volcano then on. 
Tnis volcano was ushered into existence on the 1st of May, 
187 I, and pte ,ented at the time of the (Jzallenger's visit the 
appearance of an lfregular cone of 1,950 feet in height ; 
its base was gradu'llly exrending, anci. had covered the 
town of Catarman. From Camaguin the went 
alo••g the west coast ot Min0anau to Zamboanga, which was 
(for ttle second time) reached m the last week: of January 
(29th). A litrle party of sportsmen Wt:re sent off to camp 
out in the fores t within ridtng distance of the ship ; visits 
were paid to them frc-m time to time, and they thoroughly 
enjoyed their brief sojourn in the heart of a most exquisite 
little bit of tropical scenery, and surrounded by multitudes 
of monkeys, galeopitheci, and man y more of the strange 
denizens of such woods. Thus was a pleasant week spenr, 
and with some Zamboanga was left on the 8ch of 
Ftbruary. The fullowmg day wa; spent in the stra•t 
between Mindanao and l:lasilan. ·The vtew of bolh islands 
lrom the strait was extremely beautifu l from the luxuriance 
of the vegetat.on wh•ch filled up the gullies and mantled 
over every basalt ridge and peak up to their very summits. 
On the 9th the party were off Cape Sa ran5an and in view of 
Halat, the finest of the Saraogani Islands, with a fine 
volcanic cone thickly wooded to the top. On the 1oth 
they had a· very success1ul haul of the dredge off th<:: 
Island of Tu:ur, in soo fathoms, getting many s pecunens 
of three or tour spectes of Pentacrinus, w.th stems two or 
three 1eet high. About this time the wind felt very light 
and uncenain, and a s trong current was setting them 
down towards the coast of New Guinea. The coal 
was running short, and was requirtd for dredging and 
sounding up to Japan, the place for a 
supply; so C•pt. Thomson determined to make for Hum
boldt !:lay. On the 21st of February, .st•ll dnfting south
wards, they were opposite the delta of the great river 
Ambernuh, which m;e:; in tht: Charles-Louis Mountains, 
a splendid rdnge in the interior of New Guinea, upwards of 
t6,ooo feet high, and falls into the sea at Cape lYUrville, to 
tht:: east of the entrance of Geelvink Bay. Night was falling 
on the 23rd as the Challmger anchor just within tht: 
headlands of Pornt Caille and Po-nt Bonpland. Next 

shortly after daybreak, tht:: was 
by ab<>ut eighty canoes, edch from I 5 teet to 20 fet:t long, 
and with crews of from four to six men each. There 
were no women or chiljren among them. The men were 
unu>ually good-looking for Jv..elanesians, and wonderfully 
picmrtsqut:; they seemed on an average about 5 fc. 4 in. 
m height, lea1ures tolerably good, nose rather tbick and 
flat, eyes dark and good, expression agreeable, mouth 
large, and lips ra ther lull; betel and chinam-cht::wing had 

tbetr teeth and dy ed thtir gums crimson, and 
their ear-lobes we1e greatly lengthened by earrings. Their 
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hair is frizzled, not woolly, very thick, and worn in the I they wore no clothing except two fringes of grass or .palm
shape of a huge round mop; It was partly bleached hy leaves. In the course of a few days all the party were 
lime, or coloured red by lime and ochre; black and white I quite at home wtth the natives, and went and came as 
feathers and coronals of scarlet Hibiscus flo·Ners were thty pleased'. natives were found to be totally igno
worn on their the face was smeared with black or 1 rant of 1 he use of tob tcco and spirits; but though they 
red pt<5ment ; wtth the except ton of a few ornaments the showed many good points, yet there are th sus
body was entirely naked; the skin. dark-brown in the p cions that they di,pose of their d ad in a very economi
shade, warmed to a 1•ich red-brown tn the sunlight. A Ca!l though hideously repu:I,ive way. Some o· the small 
band of tappa, variously o-rnamented, encircled the middle islands littrally swarme:i with the beautiful lar&e nutmeg
of the upper arm on both sides, and into this they soick, pigeom. 
towards the outside of the arm, laFge bunches of the On the roth of March, the Chalfen rrer steamed out of 
Jresh green and white leaves of a beautiful narrow-leaved Nares Harbour, intemxiing. tO' caH .;'t one of the more 
Croton. 1 he natives were armed wi,th strong bows and western of the Caroline Islands·; and perhaps at some of 
arrows, the latter five to SIX feet long, wtth heads bnsthng the Lldrone group, but the explorers were so very tinlortu
with barbs. In almost every canoe there were stone nate in the witld:; th.J.t they driven to the we;t of both 
hatch ets mounted on hard-wood handles, closely resem- groups, and never again saw land until they sighted the 
b ling those found in Denmuk ; they were made of a Japan ese coast on the r rt·h of April. This cruise was by 
haro, close-grained green stone, taking a jade-like polish. Jar the· most trying one during the The 
The ca noes had generally a grotes<]uely-carved prow, the weather for. the greater part of the time had been exces
paddles being of hard wood, leaf-shaped, and olten sively s•Jltry and depressing, a'Rd before entermg on it 
pretti I y carved. 

1 n the course of the arternoon Capt. Thomson and 
Prof. \Vyvi!le Thomson went in the galley to an island 
where there was a village, to ascertain the temper of the 
natives, and see if it were safe to go about freely. They 
were rowed to a sandy beach, and made &igns that they 
wished to land, but the whole po •ulation, consisting chiefly 
of women and boys, all armed with bows, turned out with the 
mo;t determined demonstrations of ho stility. The women 
were not prepossessing, the young gi rls were per:·ectly 
nak ed, and wore no orna1nents·; the matron; wore a frmge 
of rough bark·cloth round their loins. The village con

of some twenty to thirty huts, some on land under 
the trees, but most of them built on a platform raised a 
few fee t aoovethe s·urface of the sea on piles, and communi
cated with the shore by planks remov ed at pleasure. An
other boat sent off to get sights had been caught hold of 
by the natives and plut>dned, but no attempt at retal tation 
had been made by the crews. Had thing; gone on wdl, 
the would have remained at Hu ,«boldt Bay 
for five days, but Capt. Thomson made up his mind not 
lo ;,ubmit to the pilfering that was going on, nor to risk 
the chan·ce of a rupture, and after careful consideration 
and consultation, went on towards Admiralty Island the 
same evening. During the afternoon the Captain, Prof. 
Wyville Thomson, and Mr. Murray, managed to land on 
the shore of the bay by going in a canoe with some 
nativ es , and during an.hour's ramble on shore, Mr. Mur
ray had the good luck to see three of the wonderful 
cre;,ted ground pigeons of the genu·s Goura, which are 
nearly as large as turkeys. 

i.Jur ing the next week the ship gradually made her way, 
"'ith light winds and heavy rains, and dose depressing, 
equatorial weather, past the Schouten Islands and Hermit 
I sland towards Admiraluy Island, where it arrived on the 
3rd of March, and anchored in a lovely bay in eighteen 
fdthoms; this they called Nares Bay, in compliment to 
the head of the Arctic Expedition, their former captain. 
The natives are Papuan Melanesians, but partake 
more of the characters of the Papuans of New Ireland 
and New Britain than of those of New Guinea. Here 
bows were unknown and the natives used spears, with 
heavy heads of obsidian and light shafts 6 to 7 feet long ; 
they a lso use long sharp knives or daggers of obsidian, 
and almost every man had over his shoulder a neatly 
mounted little adze macte of a small piece of hoop· iron; 
a few carried implements of the same foim, but the 
cutting part made of a piece of a thick shell ground 
down. Here the natives made no great opposition to the 
patty landing, only hurrying them past or away from thtir 
villaaes and warning the1r women to keep out of sigbt. 

the curiosity of the women would overcome 
their discretion, and little groups would come out to see 
the strangers. These were anytning but pleasing-looking; 

F1G. 12;-Radi.Jlarian. 

they had been nearly a year in, the Tropics. The section 
from the Admiralty Islands to J ap'ln, z,2 50 mi les long, 
was practically m eridional;. the observing stations wer·e 
twelve in number and pretty regu 'arly distributfd. The 
greatest depth was found on the 23rd of March, in 4,575 
fathoms. With the ex-ception of two soundings taken by 
the Tu;;cm·ora off the east' coast of Japan, in 4,643 and 
4,655 fathoms respectively, th is· is the deepest trustworthy 
sounding on record. A second sounding to check the first 
gave 4,47 5 fathoms, and in this the tube of the sounding
mach me contained an excellent sample of the bottom, which 
was of a very peculiar character, consisting almost entirely 
of the siliceous shells of' Radiolaria. ln these the body 
may have a more or less fully developed external siliceous 
skeleton minutely fenestrated, and often presenting very 
remarkable and beautiful forms (Fig. 10), or the sktleton 
may. be essentially internal and be formed of a number 
of siliceous spicules radiating f,om a centre round which 
the sartocte is accumulated as in Xiplzacantha (Fig. 1'1). 
Or again they mav give off a set of finely anastomos ,ng 
branches which form one or several concentric lacey 
sheHs, which invest the sarcode nucleus as in Ha!iomma 
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(Fig. 12). These lovely forms occurred in such numbers 
in this sounding as almost entirely to ma;k the " red 
clay." 

The most marked temperature phenomenon observed 
in this part of the cruise was the presence of a surface 
layer of water at a depth of So fothoms arid a tempera
ture above 77° F., extending northwards from the coast of 
New Guinea about 20", and westward as far as the 
meridian of the Pelew Islands. The greater part of this 
vast mass of hot water is moving with more or less of 
rapidity to the westward. 

The travellers, weary and worn out by their assiduous 
labours in the Tropics, had a welcome and a well
deserved rest at Japan. The wonders of Yeddo and the 
freshness of the climate soon restored them to vigour. 
Short excursions were made and various towns and 
villages were visited. A cruise was made after a time to 
Kobe and along the south-west coast of Nipon, and on 
the 16th of June the Clza!lmger left Yokohama, and ran 
an easterly course between the parallels of 35° and 40° 
north latitude, as far as the meridian of I5 5° east. She 
then went nearly directly southwards and reached Hono
lulu, one of the Sandwich Islands, on the 27th of July. 

Between Japan and these latter islands twenty-four ob
serving stations were satisfactorily est ablished. At the 
first station, just fort y mile;; to the south-east of No-Sima 
Lighthouse, they had a successful trawl, and among a mass 
of starfish and other Echinoderms there was found a 
giant hydroid polyp, apparently referable to the genus 
llfonocau!uJ·. The h) dranlh was 9 inches acro>s from tip 
to tip of the expanded (non-retractile) tentacles, and the 
hydrocaulus or stem was 7 feet 4 inches high, wi1h a 
diameter of half an inch. This wonderful form was found 
once again nearer to Honolulu. Th e deepest sounding 
got off Japan was 3,950 fathoms, with a red clay bottom. 
The temperature observations gave a singular result; the 
surface temperature had fallen to 65° F., and the belt of 
water above 50° F. was reduced in depth to considerably 
less than 100 fathoms, while all the isotherm>, at all 
events to a depth of 400 fathoms, rose in proportion. 
There seems to be little doubt, from a comparison of 
the American temperature results with those of the 
Clza!leng·er, that this sudden diminution of temperature is 
due to a cold-surface tlow from the sea of Okhotsk, and 
possibly attaining its maximurr, at the season of the 
melting of the snow over the vast region d,rained by the 
Amoor and Siberian Rivers with a soutbern overflow. 

The soundings from Yokohama to Honolulu were very 
uniiorm as to depth. The average of twenty-two being-
2,858 fathoms, and the bottom was pretty generally reel 
clay. In some cases the trawl came up half filled with 
large lumps of pumice, which seemed to have drifted 
about till they became water-logged. The red clay was 
also found full of c:·oncretioils, mainly consisting ot per
oxide of manganese, round, oval, or mammillated, and 
very irregular, varying in size from a grain of mustard 

to a large potato. On breaking these they are found 
to consist of concentric layers, having a radiating fibrous 
arrangement; and usually starting from a nucleus consist
ing of some foreign body, such as a piece of pumice, a 
shark's tooth, or such like. 

A deligbtful fortnight was spent on the Sandwich 
Islands ; numerous excursions were undertaken. Ih the 
Government Library at Honolulu there was a splendid 
collection of scientific books, which enabled many points 
in the natural history of some of the species found to be 
verified. On the I Ith of August Hawaii was visited, and 
the crater of Kilauea was explored. On the 19th Hawaii 

. was left, and the course of the Challengtr was due south 
to Tahiti. Many soundings and dredgings were made on 
th e way, the average depth being 2,8oo fathoms, with a 
bottom ofred clay, and many things of great intere;t to 
th e bwlogtst were discovered. Tahiti was reached earlv 
in September, and amid the charms of this island, by 

some better known as Otaheite, tbe time sped quickly 
until October; every opportunity was made use of to get 
acquainted with the productions, climate, geological 
structure, and inhabitants of the islancl. Leaving it on 
the 2nd a section was made across to the island of Juan 
Fernandez, a distance of about 4,ooo miles, with an 
average clepth of 2,160 fathoms. Juan Fernandez was 
reached 011 the 13th of November, and two days were 
spent exploring- every corner of it, and large collections 
were made. The ship anchored in the harbour of Valpa

on the 19th. Three weeks were here spent to recruit, 
and then the Challmxer, leaving on the xoth of December, 
started on a cruise round Cape Horn to the Falklands. 

!876 
The Falkland Islands were reached about the 1oth of 

J 'nuary, and some three weeks being spent in explora
tions among the islarids on the South American Coast, 
Monte Video was visited on the 15th of February, when, 
after a week's sojourn, homewards was the cry, and on 
the 2yd the Chal!enf!er left for her last section across 
the Atlantic in the direction of Ascension Island and 
St. Vincent. At the Cape de Verd Islands she once more 
was in familiar waters and had encircled the world. The 
former was reached on the 27th of March, and a week 
was at George Town, wheh stores were completed 
and a few supernumeraries taken on board. On the 18th 
of April St. Vincent was reached, and the final start for 
home made on the z6th ; her arrival at Spithead on the 
24th of May is now matter of history. We are glad to 
be able to report that all of bqth staffs are in the enjoy
ment of perfect health. 

This sketch of the C'hallmger's cruise has, from the very 
necessity of the case, been an imperfect one; time and 
space both failed, or we would have gladly told of visits 
to Heard Island, the strange breeding-place of the gia.nt 
albatross, of fights with sea-elephants, and of many of 
the new and rare animals found in the depths of 
the three oceans. vVe would here also like to have 
subjoined a sketch of the chief scientific results of the 
voyage; but perhaps it were better left undone, for we know 
that a " N arrrative of the Cruise of the Cltallenger," 
from the able pen of the head of her civilian stalf, is 
already in an advanced stage of preparation. From the 
glimpses we have got of it, rrom the beauty of the illus
trations (some of which adorn this sketch) that will 
appear in it, we feel sure that it will be one of the most 
deeply interesting as well as fascinating books published. 
It will be not a mere narration of events, but contain, as 
well, descriptions and figures of alt the new forms, form· 
ing a most worthy contribution to Physical Geography, 
to Ethnology, and to Zoology and Botany. 

In conclusion we append a tabular abstract of the voyage 
of the Clzallm[[er :-

Date 

From To 

Sailing Arrival 

Sheerness... /Portsmouth Sat Dec. 7, '72 Wed. Dec. n, '721 2oo 
Port$- monlb Lisbon ... Sat. Dec-. 21, '72 Fri. Jan. 3· '73 11091 
Lisbon ... .•• G1braltar ••. Sun. Jan. 12, '73 Sat. jan. I8. 340 

::· ::· 3
'... 

off Tenen ffe •.. ..• ... ... ... ... .. . ... ... ... 230 

Teneriffe ... !St. Thomas ... Fri. Feb. 14, Sun. Mar. r6 2879 
St. 'lhomas !Bermuda ... ... Mar 24 Fri. !lprll 4 ... g7o 
Bermuda ... IHalilax vi!tN.Y. Mon. April21 Fri.1\1av 9 ... r201 

Ha;lfax ... ... M?n· May 19 :lat. May 31... 7¢ 
... St. Azor . . Fr1day, June z3 Fri. July 4 ... 

St. .1\h cbads ... 1Made1ra ... ... Wed. july 9 ... " ' ·ed. Ju ly 16 5'8 
... !St Vincent ... July 17 !Sun. July '27·•· 1o66 

St:,Vwcent :Porto Praya ... lues. Aug. s l'hur. Aug. 7 170 

Porto Prnya 1St. Paul's l<ock Sat Aog. 9 ... Wed. Aug 27 '955 
St Paul's R ock Norha Fri. Aug. 29 ... Sept. r 342 

N. Bahta. ... ... ... Wed. 3 
1
::;un. Sept. 14 1 815 

Bahia... ... ... C. of Gcod Hope l'hur. Sept. 25 Tues. Sept. 2 'l l3883 

of First Section of Voyage... ... ... 19367 
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Date I ".3! from To ·" 

------- -------I---S-ai_lt_n_rz:__ Arrival 1 
c of Good Hope ll\1elbourne Wed. Dec. I], '73 rues Mar T7,'74 ?637 
Melbourne ISvrlney .•• Wed. A pnl r, '74 Mon. April6 550 
Sydney Wellington :Mon. June 8.. . Sun. June 28 T4J2 
'VeJl,nglon ITongrtta bu Tues. J uly 7··· Sun. July 19 t547 
Ton j!:at abu Ngaloa Bay Wed. July 22 "at. July 25··· 4t10 
Ngaloa Bay ILe:vuka ... Mon. July 27 Tues. July 28 r 2o 
LetUka Ngaloa Bay Sat. Aug. I ... Mon. Aug. 3 120 
Ngal oa Bay P:.rt Albany IVIon. Aug. ro Tues Sep. I 2250 

Port Albany Dobbo ... Tues. ' ep. 8... Wed. Sep. 16 6s6 
Dobbn Kei Doulan WeC. 8:_ep. 23 Thurs. Sep. 24 
Kei Doulan Handa Sat. Sep 26 ... Sep. 29 zoo 

Amboina Fri. Oct. 2 ••• Sun. Oct. 4 •.• r15 
Amboina ... Ternati ..• Sat. Oct. to... W ed. Oct. 14 3-:-o 
Ternati Samboangan :.:at. Oct. l 7 ... Fri. Oct. 23 ... SII 

I lo llo Mon. Uct. 26 ... ed. Oct. :z8 220 

Jlo llo Manila ... Sat. Oct. 31 ... IWod. Nov. 4 350 
Manila !Hong Kong Wed. Nov. II . Mon. N ov. 16 650 

Hon g· Kong 
Manda 
Zebu ...... 

hlds 
Sa.mboangan ... 
Humb Jidt Bay 
Adm i·alty Jshnd 
Yok ohama ... 
Kolu ... ... 
M iwe.rra ... 
J<olu ... .. . 
Yokohama .. . 
H ono 'ulu .. . 
Hdl') .. . 
Tahit i ... .. . 
Ju an Fernandez 

Total of Second Section of Voyage ... ... r 7rs8 

Manila ..,, ... 
Zebu ... ... . .. 
Ca maguin Islds. 
Samboangan ••. 
H umbold t Bay ... 
Admiralty lsi and 

I
'Yokohama... . .. 
Kolu ....... .. 
Miwarra ..... . 

I

Kolu ........ . 
Yokohaina... • .. 
Honolulu ... .. . 
Hilo ........ . 
Tahiti... ... .. . 

J .Juan 
[Valparaiso... .. .. 

!Wed. Jan. 6, '75 Mon. Jan. II, '75 . 650 

IThur. Jan. r4 .Mon .tan. x8 
Sun. Jan. 24··· 1Tues. J an. 26 · IJO 

!Tu.es.)an. 26 ;yri Jan . 29 ... 250 
lieb. 5 ... r,, e·"· Feb 23 1333 

!
Wed. Fob. 24 1W,d. Mar. 3... 403 

Mar. lO :Sun. April II 2 ·33 
,1ues. Mny II M ay rs... 330 
jTu.es. May 25 !VVed. May 26 . 120 

IFn. May o8 ... ,Sat. May 2Q .. , I 120 
Wed. June 2 ·s . .a. June 5 ... i 400 

IWed. June 16 l'l'ues. J uly 27 /4302 
1\:Ved. Aug. rr iSat. Aug, 14... 2 r. o 

Au g. IC) Sept. z8... l263o 
1S\ln. O ct 3 ... :.:-<tt. N ov. 13... jl4643 
IMon. Nov. 15 1Fri. Nov. rg... 4 00 

Total of Thi(d Section of Voyage ... .. . ... 18824 

... Channel ISat. Dec. II, '75 iSat. Jan. r, '7612033 
In f\Iagellan:Stralts ... ... Sun. Jan. 2 1 '76 1Wed . 19 710 

Magellan Strts... I Falkland Islds... Thurs. Jan. 20 Ja.n. "3 1400 
Islds... Monte! Vtdeo ... !Sun. Feb. 6 ... rues. }i eb. I5 ll72 

M;onle _Y id eo ... ... jFri. Feb _25 ... Mar: 27 13720 
... Vmcent ... l:\1on . Apn.l 3... 1 Ue!=i. Apnl r8 t8oo 

St. Vtncent IV1g,., ... ... ... \Ved. Apnl 26 Sat. l\1Iay 2o 2 846 
Vigo ... ... Portsmduth ... Sun May 2r ... Wed May 24. 700 
Portsmouth Sheerness ... ... Fri. May 26 ... Sat. l\1ay 27 200 · 

T otal of F ourth Section of Voyage 

Grand Total ... . .. 

IJS8t 

, , 68QJO 

NATURAL HISTORY AT THE ROYAL 
ACADEMY 

WE will leave to other journals the task of criticising 
the present Exhibition of works of Art at the 

Royal Academy, and without entering deeply into the 
question of grouping composition, solidity of painting, 
chiaroscuro, perspective, morbtdezza of flesh treatment, 
or aerial effect, we will confine ourselves to a few remarks 
in a Jess ambitious key, on those pictures which portray 
animal life. Of this class there are several important ex
amples devoted entirely to the representation of wild or 
domesticated animals, with others in which the lower 
forms of creation play but a slightly inferior part ; and in 
these days when the public taste claims a far more con
scientiOus treatment of the subject than in former times, 
we may be allowed, without being taxed with unfair criti
cism, to examine how far the respective artists have suc
ceeded in fidelity of execution. 

In the first gallery the eye is at once attracted to a 
large work by Mr. F. Goodall, R.A., "An Intruder on the 
Bedouin's Pasture" (14), representing a .:--Jubian riding on 
a dromedary accosting some nomads. The drawing of the 
centre camel is excellent, although the animal is perhaps 
a trifle too clean and shiny ; the other camels are some
what unequal in point of execution. In the foreground 
are some capitally painted goats, and a scaraheus is 
crawling along the sandy bank, whilst on the left by a 
small pool of water, two wagtails are strutting, one 
of which was evidently drawn frotn a badly stuffed spe
cimen. The distance and atmosphere are admirably 

rendered, far better than in another picture where 
camels are also the prominent objects, that of Mr. R. 
Beavis, (85\ " Bedaween Caravan on the Road to Mount 
Sinai," in ·which the atmosphere is somewhat cold and 
grey. On the other hand, the action of Mr. Beavis's two 
advancing camels is perfect, whilst the position selected 
IS one .of extreme difficulty ; there is a roughness and 
vigour m these animals that make Mr. Goodall's drome
daries look by comparison like mere stuffed models. In 
his other contribu.tion, "PlouO'h ing in Lower Egypt'' 
(484), rep:esenting a buffalo a camel yoked together, 
Mr. Bt; <;VIS has been less happy; partly, perhaps, because 
the unwn of an incongruous pair cannot look other
wtse tha'? To the right, some way off, are 
several btrds feedmg by the side of the water and we can 
just se.e that .they are cranes of some species, which at 
that dtstance IS all could be required ; but unfortu
nat;-ly there is another bird with these whicb is only too 
plamly recogmsable, and that is the sacred rbis, which 
we cannot believe that Mr. Beavis or anyone else has seen 
in Lower Egypt in the present century, although it was 
apparently more widely distributed in ancient times. It 
is indeed doubtful if it still exists in any part of Egypt 
proper, and the bird usually pointed out to travell ers as 
such by the Nile dragoman, is the buff-backed heron. 
Mr. J. v..r. Oakes, A., in his "Sheltered" (Y'i), gives 
some young gulls in the foreground which have at 
least the merit of being recognisable as young- Lm us 

but the drawing of the flying bird's wings 
and tat! IS s01dly wrong. Mr. S. Carte r's "Morning 
with the Wtld Red Deer" (47), depi cts a noble stag of 
twelve points lying down wJth a hind and fawn ; the 
rough hair is capitally rend ered, but we are a little 
doubtful as to the accuracy of representing paterfamilias 
in such company. Of the same artist's" A Noble Victim" 
(74), a stag fallen dead by the side of a pool with a colly
dog showing his teeth at a young- eagle perched on a 
neighbouring rock, we cannot speak so highly, for the 
work seems somewhat thin and scamped. His No. 1257, 
"A Little Freehold," is a family party of squirrels, the 
young one issuing from a nest hke that of a dipper, placed 
Ill the large fork of a tree-utterly unlike any squirrel's 
drai\ we ever saw. 

The first of the works of Mr. J. E. Hodg-son, A., 
"The Temple of Diana at Zaghouan" (84), hardly 
comes within our scope, but it is a charming com
position, showing a sportsman, presumabl y the artist 
himself, intruding like a modern Actaeon upon a pool in 
which several Moorish maidens are washing; the savage 
glance; of the black attendants and the cunosity of the 
girls are humorously given. The spaniel in the fore
ground must be our excuse for noticing this picture at all, 
and we are sorry to say that the dog is the wotst figure 
there ; but 301, "Following the Plough," comes within 
our lawful bounds, depicting as it does, a Moor ploughing, 
followed by several storks which are gathering worms and 
grubs fro<n the newly turned furrows, whilst on the bushes 
to the right are perched a hoopoe and a goldfinch. None 
of these birds are really faultless, but a very conscientious 
effort has evidently been made to reproduce on canvas the 
grotesque actions of the storks, and we have no doubt 
that the artist could easily improve upon this first essq in 
bird-life. 

Of Mr .. Millais' grand work, "Over the Hilis and 
Far Away," (ro6), we need only remark the fidelity cf 
tbe representation of the hovering kestrel to the left, "nd 
the distant pacl: of red grouse in the distance on the right. 
the old cock grouse stands crowing on the top of a rock. 
It has been stated that these birds are meant for black
game, but those who say so had better look again, ar.d 
they will recognise the touch by which the master-hand has 
indicated the species. Mr. Hook's first work in the ca.ta
logue is No. 4tt, "Sea-side Ducks," in which the ducks are 
by no means equal to the fish, cod, skate, whiting-pont, 
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