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PHYSIOLOGICAL RESEARCHES.

I. MISCELLANEOUS OBSERVATIONS ON ANIMAL HEAT.

1. On the Temperature of the Pelamides (Auais vulgaris).

Fisuzes generally are commonly considered as cold-blooded. In
a work published in 1839, I have stated particulars tending to
show, that this commonly received opinion is not universally
correct, and that fishes of the genus Thynnus, with some others
of the Scomber family, may be inferred to be an exception.*

As this inference was founded chiefly on the reports of fisher-
men, it appeared very desirable to determine by actual thermo-
mefrical measurement what is the exact temperature of fishes of
this family,

Hitherto, although watehing for opportunities, and promised
the aid of friends favourably situated, I have not been able to
make any observations of the kind required, excepting on one
species of these fishes, the Pelamides. Like most of its congeners,
this fish is migratory in its habits, In the early part of summer
it appears in the Sea of Marmora and the Bosphorus, and in
August in the Black Sea, from whence, after spawning, it returns
in September and October, on its passage to the Mediterranean.
It is eanght in the same manner as the Tunny.

In June, 1841, whilst at Constantinople, 1 visited a fishing-
station for this fish, in an inlet of the Sea of Marmora, and was
present when a small capture was made, enabling me to ascertain
the temperature of four specimens. This was done the instant
they were taken out of the water, being in a boat alonggide the
net, by introducing a thermometer with a projecting bulb through

* Researches, Physiological and Anatomical, vol. i, p. 218,
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fish: I have not ascertained its specific gravity. The EPEElﬁ"-'*
gravity of the blood of the Sword-fish I have found to be 1,051 ;
the fish from which the blood was taken was caught i the Bos-
phorus, in the month of December, and was of large Ei?'e'.

Under the microscope the appearance of the red particles of
the blood of these three fishes is very similar., They are com-
monly thin oval dises (very soft), containing oval nueclei: a few
eircular dises are intermixed with them. The medium dimen-
sions of those of the Pelamides were about +4'55th of an inch by
so'ooth ; of the Sword-fish, about +'s+th by +s%5th ; and of the
Tunny, about +5th by ++%+th.

That the red particles constitute that portion of the hl::m_d
which is chiefly concerned in the production of animal heat, is
now generally admitted. What a contrast appears, in comparing
the blood of the fishes under consideration with that of some of
the colder, especially of the cartilaginous kind, in which it is
very small in quantity, acecompanied by a proportionally diminu-
tive heart, and poor in red particles! The blood of the Sgualus
Acanthias 1 have found to exceed in density ouly a little its
serum, one being of the specific gravity 1,030, the other of the
specific gravity 1,027,

Whether the peculiar constitution of the red particles operates
In any way in promoting their union with oxygen, seems to be
deserving of consideration. It may be thrown out as a conjec-
ture, that the circumstance of their possessing nuclei may have
an effect of the kind, supposing, which is possible, the blood-cor-
puscle and nueleus, or containing and contained part, to be in
the electrical relation to each other of positive and negative. If
it be objected to this, that as regards nuclei as well as size, there
18 an analogy between the blood-corpuscle of fishes, birds, and
reptiles, the temperature of which commonl ¥ is so very different,
it may be answered, that in all these classes such a constitution
of blood-corpuscle may be designed for the same end, and that
birds partly owe their high temperature to it; and that in rep-
tiles and fishes, in most of which the proportion of red particles
is small, were the constitution of blovd-corpusele different it would
be inadequate to perform the part required of it *

* Is not the electrical condition of the e§g of the common fowl—the white and

yolk in opposite electrical states—in favor of this conjecture >—Zee further on the
Paper on this subject.
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4, 87 years of age, a native of Ambleside, where she has com-
monly resided ; feeble, but, excepting chronic cough, in tolerable
health. On the 26th of Oectober, at 3 p.m., the temperature
under the tongue was found to be 98:5°; her pulse 84, and
pretty strong ; the air of the room then was 57°; the open air
about 42°,

0. On the same day, and in the same village, tried the tem-
perature of another old inhabitant, 92 years of age. The ther-
mometer under her tongue stood about 98°; it could not be
determined with perfect exactness, on account of the tremulous
motion of her head, which also affected the limbs, preventing the
counting of her pulse; her general health was pretty good.

6. An inhabitant of Ambleside, by trade a hatter, 89 years of
age, hale, able to walk to church. On the 27th of October,
when the air of his room was 56°, the outer air 42°, his pulse
64, strong and regular ; the thermometer under his tongue stood
at 98°  Observed again on the 27th of February, at 1 p.m.,
just after dinner, when the outer air was 32°, the air of his room
04°, the temperature under his tongue was found to be 99:5°; his
pulse 70.

7. The temperature of his wife, two years younger, taken on
the 27th of October, was 98'5°; her pulse was 88, irregular ;
she was very infirm, and suffering from asthma.

8. A native of SBcotland, 95 years of age, now residing in
Ambleside, where he has been many years, always in good
health, still tolerably strong and active. On the 28th of October
found his temperature under the tongue 98:5°; his pulse 56,
intermitting ; the air of his room 57°. The old people in all the
preceding instances, at the time the observations were made,
were sitting by their fireside, as is their usage in the cool climate
of Westmoreland the greater part of the year, and all of them,
with one exception, seemed to be comfortably warm ; the poorest
of them were not in want.

9. A man, a blacksmith, a native and resident of Ambleside,
91 years of age, in good health and remarkable for activity,
having during the summer served as a guide to Helvellyn. On
the 3rd October, the temperature under his tongue was 98:8° ;
his pulse 74, of moderate strength ; his respirations 24 in the
itting posture ; he had breakfasted about an hour before,

Old age is commonly represented as cold, and the temperature
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8. On the Effect of Air of dé?'ermt Temperatures on Animal Heat.

As from observations made on man on entering the tropics,
and within the tropics on descending from a cool mountainous
distriet to a hot low country, it would appear that his tempera-
ture, as measured by a thermometer placed under the tongue, is
liable to fluctuate—rising one or two degrees in a warm atmo-
sphere, and falling as much on entering a cool one,*—it seemed
probable that like differences of effect might be produced by air
kept at different degrees of temperature in buildings in this
eountry,

In the autumn of last year (1842), when going through the
cotton manufactory of Deanstone, in the neighbourhood of Doune
in Stirlingshire—an establishment admirably eonducted and in
the highest order—I availed myself of the opportunity to try the
temperature of a few individuals in relation to this question. In
the room called the * piecing-room,” where a high temperature
is always required on account of the kind of work—a tempera-
ture kept up by warm air and steam—when at 92°, I found the
thermometer placed under the tongue of one man who had been
at work there about six hours, rise to 100:5°; and of another,
who had heen there the same time, to 100°: the former was 52
years of age, healthy, his pulse 64 ; the other 33 years of age,
in prefty good health, but liable to acidity of stomach; his
pulse 78.

In an adjoining room, where the temperature of the air was
73°, the thermometer placed under the tongue of a young woman
rose to 99°; and in a large room, where 300 persons were em-
ployed in weaving, and where the temperature of the air was 60°,
the thermometer placed under the tongue of another healthy
young woman rose only to 975°.

Few as are these observations, they seem to warrant the con-
clusion that a high temperature of even a few hours in the heated
air of a room is capable of raising the temperature of the body
above its usual standard, in accordance with what had been anti-

Chirurgical Review for January, 1862, displayed partial induration of lungs, the
result of chronie Poeumoma, and a very thicﬂeucd state of the urinary bladder from
protracted chronic inflammation. The heart was sound ; its valves healthy and
ununuall;!r large; the aorta but little enlarged; brain little apparently changed ; its
exact weight was 430z. avoirdupois.

* Op. cit., vol. i., p- 169,
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5th of March, when the thermometer under the tongue was 97°,
the feet and hands cold, in the urine it rose to 101°; and on the
28th of July, when under the former it was 99:5°, in the latter
it was the same.

Do not these observations, besides tending to confirm the pre-
ceding conclusion for which they were brought forward, viz.,
that the temperature of the body rises and falls in a perceptible
manner with the temperature of the air, lead also to the further
conclusion, that the tendency of a high temperature of atmo-
sphere is to raise the temperature of the surface and of the parts
adjoining the surface in a somewhat higher ratio than the deep-
seated organs; and of a low temperature of atmosphere to raise
the temperature of the deep-seated parts, whilst that of the sur-
face is subjected fo undue reduction from the cooling agencies to
which it is exposed, directed, as it were, in both instances, for a
beneficial result, on the principle of compensation ?

4. On the Effect of Exercise on the Temperature of the Body.

This subject of inquiry, notwithstanding its manifest import-
ance, has been much neglected ; indeed, I do not know of any
work in which any precise information is to be obtained respect-
ing it.

The observations which I have to offer are fewer than T could
wish and more limited ; they were made at Constantinople in
1841, at intervals between February and August, and had for
their object mainly to endeavour to determine the effect of mode-
rate exercise in walking on the temperature of the body. The
individual on whom they were made was the same as was men-
tioned in the lnst section. The particular observations were the
following :—

February 19th, at 13 p.m., air of room 60°; before walking,
feet cold, temperature between the toes 66°; under the tongue
98°; urine 100°. At 5 p.m., open air 40° ; just returned from a
walk, gently warmed by the exerecise ; feet and hands warm ; the
former 96-5°, the latter 97°; under the tongue 98°; urine 101°,

March 2nd, at 4} p.m., open air 50 ; air of room 66°; feet
and hands moderately warm : the former 75°, the latter 81°;
under the tongue 98°; urine 100°, At 934 p.m,, after having
walked pretty quickly an hour, a gentle perspiration produced,






11

What is the inference from these observations? Do they not
seem to indicate that whilst moderate exercise promotes the dif-
fusion of temperature and its exaltation in the extremities, it
augments very little, if at all, the heat of the deep-seated parts?
And considering the blood as the heating medinm, warmed itself
chiefly by respiration, is not this what might be expected, reason-
ing on the subject? By active exercise, the pulse and the respi-
ration are both accelerated ; more oxygen, it may be presumed,
is consumed, more heat is generated ; the blood is made to eir-
culate more rapidly, and is sent in larger quantity into the
extremities, and where, in consequence, the excess of heat is
conveyed and expended, and its accumulation in the central and
deep-seated organs prevented, affording another striking example
of harmonious adaptation.®

The same thermometer was employed in making all the obser-
vations described in this paper ; and in every instance, in stating
the results, allowance has been made for error in its graduation,
carefully determined by comparison with a standard instrument,
one belonging to Professor Forbes of Edinburgh, now Principal
of the University of St. Andrew’s, and for the use of which I
have been indebted to his kindness.

tain of Cumberland, in some spots so steep that it was necessary to climb, laying hold
of tufts of %‘msa: though the exertion was only for a few minutes, the effect on the
heart and the respiratory muscles was great. On stopping, the pulse was 154 ; the
heart throbbing; the respirations 42 ; the temperature of the palm of the hand closed
96:5°. On descending, about half an hour later, on reaching the foot of the hill, the
pulse was 92 ; the respirations 20; the temperature of the hand the same as before >
the air about 60°.

1t need hardly be pointed out how dangerous such exercise as that just described
must be in the instances of persons with any apoplectic tendeney or tendency to
cardiac disease; and the risk that must be incurred in making such strains on the
organization by those in advanced life or with ailing health.
. * The effect of wall:inﬁ- exercise in warming the extremities without materially
mereasing the heat of the decp-seated parts and of the hrain, may account in part for
its beneficial mfluence on health, especially in the instance of persons of s:eg:ntar:r
and studious habits, those habits con ucing, it may be presumed, to an undue heat of
the intellectual organ, '
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Next, as to time: it is necessary that the thermometer remain
in the mouth many minutes, till the observer is sure that the
maximum height is attained. If the mouth has been kept closed
for a quarter of an hour previously, a shorter time is required
than if allowed to be open and the passage of respiration. This
is well shown by frials with the thermometer raised a few
degrees above the temperature of the mouth before introduction.
In the one case, the thermometer slowly falls to the temperature
of the mouth, and is stationary ; in the other case, after having
fallen it again rises, continuing to rise till the maximum tem-
perature of the closed mouth is acquired.

The observations which I have made with this thermometer
have been altogether on myself; it would have heen difficult
indeed to have made them on another, with the requisite degree
of accuracy, as they are tedious, demanding so much time and
care. They were begun in August last, and have been continued
almost daily up to the present time, with the exception of the
greater part of the month of October, when they were inter-
rupted until a second thermometer eould be procured to supply
the place of the first, which was then broken, and which was
even more delicate than the second. It was my intention to
have extended them to a period of twelve months before collect-
ing the results; but this I am not able to accomplish, having
received an order to prepare and hold myself in readiness for
foreign service. Abroad I hope to be- able to continue them,
and as that will be in a tropical climate, I am the more desirous
of communieating now the information I haye already obtained ;
the comparison of the two sets may prove interesting.

In conjunction with the temperature under the tongue, I have
in most instances noticed the pulse and respiration, considering
it a desideratum so to do, and with the hope that the observa-
tions on the latter may be useful data, and may in some measure
tend to throw light on the former, there being such an intimate
connexion between them. The posture in which the pulse and
respiration have been counted has always been a sitting one.

Of the many problems which might be proposed regarding the
temperature of the body, I shall now only touch on a small
number ; and I shall be well-pleased if the information I have to
give be considered merely as a contribution towards their solu-
tion, a beginning of an inquiry to be extended.
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the observer (aged fifty-five) was pretty good, almost uninter-
ruptedly so, excepting in December and January, when he
experienced slight lumbago, not preventing the taking of exer-
cise; and for a few days in November and January an attack of
catarrh in a mild form.

As I wish to be as concise as possible, I shall comment very
little en the results of the summary of observations. They seem
to prove in a decided manner that the temperature under the
tongue, when under no disturbing influence, is about its maxi-
mum on waking after the repose of the night; that it con-
tinnes high, but fluctuating more or less (probably owing to
disturbing ecircumstances) tiil towards nightfall ; and that it is
lowest about midnight. Its lowness at the last-mentioned time
is the more remarkable, as the temperature of the room in which
the observer sat at night was almost uniformly higher than of
that which he occupied during the day.

2. Of the Variation of Temperature during different seasons of the year.

The following Table exhibits the mean results of the observa-
tions made during the eight months, at the different periods of
the day, both of the temperature under the tongue and of the air
of the room.

Mean temperature Afr of '1 Mean temperaturs Air of
under the tongue. Toom. under the tongue, Toom.
Deg. Deg. Deg. Deg. -
Angust ... 984 63:7 January ... 9836 633
September 98:57 647 || February .. 9837 50-3
November 9847 543 March...... 9842 53-8
December 08-27 49-7 April ...... 9837 855

These results give an average temperature of 98:4°, that of the
air being about 55-5°. They show a slight relation between the
temperature of the body and of the air, but less perhaps than
might be expected, and less unquestionably than would have
been exhibited under circumstances not, equally favourable for
the preservation of an equable warmth, especially at night, in
the uniform temperature of the sitting-room ; and when at rest,
from warm bed-clothes, and during the day from gitting in cold
weather near a fire, and from the clothing then, as well as at
I_Iight, being varied with the degree of cold to be resisted, having
In view the preserving of an agreeable feeling—the effect and
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These observations, selected from a large number of similar
bearing, show in a decided manner, that active exercise, not
carried to the extent of exhausting fatigue, raises the tempera-
ture of the body ; and that the increase is, at least within a cer-
tain limit, proportional to the degree of muscular exertion made.

4. Of the Effect of Carriage Exercise on the Temperature.

The observations which follow were made immediately after
getting out of the carriage, which was a close one, and its win-
dows commonly closed ; and the dress worn, at the time of being
out, was warin.

Tongue. | Pulse. Eftgg;_ Air.

Dag. Deg.
Nov. 17. 1p.m. | After a drive of 8 miles a7-7 52 18 a3
» 19, Bpm. < - 10, o977 48 16 48
w 26, 2pm. . P 97:0 | 56 | 16 | 44
e = 5 o 975 | 66 | 18 | 42
. 30, 12 m. % ,, & a74 | 56 | 16 | 44
Jan. §. 5p.m. i + Fi a7 50 17 EE—J

Feet and hands cool, almost cold, as was experienced in all the preceding instances.

These results are strongly contrasted with those given in the
preceding section, showing the exalting effect of active exercise
on the temperature. I have other results, equally proving how
gentle exercise, in a cold atmosphere, has a depressing effect,
zhet}her‘taken in a carriage, on horseback, or on foot, walking
slowly.

5. Of the Effsct of Exposure to Cold Air without Exercise.

The few observations I have collected on this point, have been
made the instant after returning from an adjoining church, the
temperature of which in the cold weather of winter is little above
the freezing-point, no attempt being made to warm it, and the
congregation which assembles in it at that season being small.

Tongue. |E Pulse. | Respirations.| Air.
3 Deg. Deg.
Nov. 24. 1 p.m. a7:0 ;| 62 16 42
Jan. 12, 1 p.m. 97’1 | 60 15 40
Feb. 9. 1 Pom, 06T 48 15 a3
Mar. 16, 1 p.m. 959 44 16 52
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7. Of the Effect of Talking Food on the Temperature.

The following observations were made after rising from the
dinner table, at which the observer commonly sat down at five
o'clock, and partook pretty fully, using a mixed diet—mnever
taking anything between the breakfast and dinner hour—and
using wine commonly at the latter meal, to the extent of three
or four glasses, to the exclusion of malt liquor,

ls | file 5
= 4 | ¢ | B
£ g |25 = | 3 |82
e | & |23 3 & | £ |85] &
Deg. Dng.{ Deg. Deg.
Aug. 15. 7 p.m. | 982 Sept. 29. 6 p.m. | 985 | G8 | 16 | 62
,,g 22. 64 E.m. 979 | 60 | 16 | 60 | Nov. 16. 7 p.m. |979 | 62 | 156 | 60
s 25.63pm. |981)62|15|59| ,, 23 7Tipm. |981| 70|18 | 54
p 27. 63 pm, | 984 |58 | 16 | 62 | Dec. 21. 7 p.m. | 979 | 70 | 14 | 63
w 28.7 pm.|986|76 (16 /68| , 28 7 pm.|977 |64 |15 |68
w 29.7 pm.[983|82 |16 (63] , 29.8 pm.|980( 70|15 |55
Sept. 2. 6 pm. | 985 |68 | 18 | 71 | Jan. 2. 6} p.m. |97:9 | 68 | 15 | 55
» 9.6 pm |983| 60 | 15| 70 § Mar. 24. G} p.m. | 98:5 | 66 | 15 | 42
s 8.8 pm. |978|60/|15)] 65 Faa
s 22, 6kpm. 98470 | 15| 55 98°1 |

The majority of these results (the mean temperature of the
whole being 98°1°) seem to prove that the amount of heat is
reduced by a full meal. In the observer’s case, as in most
others, drowsiness followed this meal, thus approximating the
condition of the animal system to that which precedes sleep.
On particular occasions, when a larger quantity of wine than
usual was taken, the reduction of temperature was commonly
most strongly marked. A light meal, such as that of breakfast,
consisting of tea, with a portion of toasted bread with butter, and
often an egg, has had little effect in depressing or altering mate-
rially the temperature. It may be noticed, as regards the habits
of the observer, in connection with the observations on tempera-
ture made at a late hour, that after dinner he never took solid
food, only two or three cups of tea, and this about 8 p.m.

The preceding observations, generally considered, appear to
indicate clearly that the temperature of man, as determined in
the manner described, is like the animal funetions and seere-
tions, constantly fluctuating within' certain limita; and, like
them, observing in its fluctuation a certain order, constituting as
it were two series: one regular, as the diurnal, connected with
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T‘“"&ﬁﬁ?ﬂ?ﬂ“ Pulse. Respirations, LR eESfTe
Date.

e e e e el e e e

Deg. Deg. | Deg. Deg. | Deg. | Deg.
Mar. 1| 990 | 986 | 976 | 68 | 66 | 58 |16 |16 |16 | 45 | 52 | 60
» 2| 991 | 98:7 | 979 | &8 a2 46 | 18 15 16 | 44 | 55 | 60
. 3| 985 985 | 52 66 [15 [ .. | 15|47 ..|60
w 4| 990|983 [980 | 60 |5¢ |54 [15 |16 | 15| 45 | 62 | 60
, 5986 980 | 58 66 | 17 15 | 43 60
., 6| 99:0 982 | 60 54 | 16 15 | 43 | ... | 60
s 980 98:0 | 60 64 | 14 15 | 44 62
. 8|92 981 | 60 | ... | 60 | 16 15 | 46 60
w 9|991 |08y [980 |60 |48 | 54 |15 |15 |15 | 48 | 54 | 58
o 0l 020 | o 976 | 60 [ | 5% |16 | ... |16 48] ... | 60
b e SR e O T SRR TR T S SO 6 (S
a 12| 984 0 977 | 54 66 | 16 5 14 | 47 61
s 18| 988 [ ... | 982 | 0 64 |16 [.. |16 |43 61
» 14| 986 979 | 54 46 | 14 14 | 44 58
. 15| 982 975 | 54 600 [ 14 || ... [14 42 62
, 16| 987 981 | 58 62 |15 14 | 43 58
» 17] 986 98:0 | 60 52 | 15 15 (40| ... | 58
w 18| 985 | 987 | 980 | 62 | 68 |48 15 |15 |15 43|53 | 60
» 19| 985 984 | 56 54 | 14 15 | 43 58
,» 20| 986 or5 | 64 | ... | 64 | 15 15 | 42 | ... | 60
» 21988 | 986 | 981 | 64 | 60 | 60 14 |14 | 14|44/ 53|60
w 221990 (08,5 | 978 | 56 | 54 | 54 | 15 16 |13 | 48| 58 | 60
, 23| 990 97-8 | 58 52 | 15 14 | 50 | ... | &1
, 24| 987 980 | 48 48 | 15 18 | 63| ... | &8
» 20| 984 980 | 54 | . 48 | 14 s | 1k | 520 ... | BD
326 084 iy i0AR |k [ [ o000 g8 Ve |agl 51 62
5 27| 98-8 978 | 40 62 | 15 o 16 | 52 G4
» 28| 987 083 | 54 54 |18 15 | 50 64
w 20(987 | .. |ora | g6 54 | 14 14 | 50 66
n 30| 986 | 086 | 978 | 65 | 52 | 48 16 116 |15 61| 54 | 62
w 31| 986 | .. 976 | 54 « | 64 | 16 15 | 61| ... | 63

98:74| 08:60| 07'93| 67 | 63 | 64 | 151| 151 15 | 46 | 54 | en
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III. MISCELLANEOUS OBSERVATIONS MADE DURING A
VOYAGE FROM ENGLAND TO BARBADOS IN 1845.

PUBLISHING observations shortly after they have been made,
whilst all the circumstances are fresh in recollection, ought to
insure the greatest degree of accuracy that is attainable ; and, it
may be said, further, in favour of speedy publication, that there
will be less chance of the observations being in any wise altered
to make them harmonize, as it may be supposed, with others, or
to suit any particular theory.

The observations I have to offer will be given in accordance
with the feeling just expressed, and I shall be well pleased if
they are received as a small contribution to the branches of
science to which they pertain, and if the remarks offered in con-
clusion on the ventilation, conjointly with tle temperature of
steam-packets, at present so defective, excite attention, with a
view to improvement,

1. Of the Temperature of the Sea at the Surface, and of the Specific
Gravity of the Surface Water.

The voyage was made in the ““ Clyde,” one of the West Indian
Royal mail steamers, in the space of twenty days, having got
under way at Southampton in the afternoon of the 17th of J une,
and cast anchor in the road-stead of Barbados at noon on the 7th
of July. All the way the wind was fair, chiefly north-easterly,
and the greater part of the way the weather was agreeable. We
touched nowhere, except at Madeira, where we stopt about four
hours,

Every day at noon a portion of the surface water was taken
up and bottled, and at the same time the temperature of the air
was observed. The samples of water so obtained I have care-
fully weighed, using a very delicate balance, since my arrival
here. The results, with the daily latitude and longitude, deter-
mined by the officers of the vessel, and also the temperature,
taken chiefly at 8 a.m., are given in the following table :—
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the vicinity of land. May not the specific gravity of sea-water
be turned to a similar account? Any well marked change should
indicate some powerful modifying influence, such, in the instance
of diminution, as the approach to some great river, or to a region
of storm and rain ; or, on the contrary, of increase, the approach
to a shore without rivers, or to a region suffering from drought—
indications which, to the exploring navigator, might not be des-
titute of utility.

Besides noticing the temperature of the air at 8 a.m., I often
observed it at other times, about noon especially, and at sunset.
It was commonly highest at noon, in accordance with what I had
observed many years ago on a voyage to Ceylon, when I found
that, whilst the temperature of the air was at its maximum when
the sun was highest, that of the surface water did not attain its
maximum till two or three hours later.

The low temperature of the sea and air between England and
Madeira in the last week of June is worthy of remark ; and the
latter especially, compared with the heated state of the atmo-
sphere in England during the preceding week, when, in most
parts of the country as well as in London, the temperature by
day was often about 70° and 75°. The marked difference is
suggestive of a probable advantage to be derived by invalids,
who may have the means at their command, in sailing at this
season on the Atlantic as far as the latitude of Madeira, or a
degree or two farther south. The agreeable temperature we
experienced, it may be inferred from several cireumstances, was
not singular, but of regular occurrence, depending on the tem-
perature of the sea and the direction of the winds, which are
commonly, on this portion of the sea, from cool regions—oeir-
cumstances to which Madeira, no doubt, is mainly indebted for
the coolness of its summer's climate. Another recommendation
of the ocean climate is, that besides its agreeable coolness and
little variation by day and night, no dew ever appearing, the
degree of dryness of the air is favorable for most pulmonary
complaints, A thermometer used as a hygrometer generally
fell 5° compared with a thermometer with g dry bulb.

2. Of the Effect of Sea-sickness as a Remedial Means.

It has for a long while been supposed that sailing is beneficial
in pulmonary complaints, and especially in pulmonary consump-
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to do, having for many months previously made similar ones on
myself, the results of which are contained in the preceding paper.
It may be sufficient here to mention, that the mean of seven
months’ observations, viz., from the first of August to the ]'ast
day of April, interrupted only in November, is, for the morning
temperature, 98:74°; the morning pulse, 57'6; the morning
respirations, 156, .

Comparing these mean numbers with those for the eight days
on the voyage to Madeira, do they not seem to warrant the con-
clusion before mentioned, that the influence of sailing is rifther
lowering or sedative than stimulating or exciting, and especially
as regards the function of respiration.

It is reasonable to suppose that this effect may diminish as
the individual becomes accustomed to the motion of the ghip,
and loses all sense of nausea. If so, short voyages with in-
tervals of a week or two might be preferable for the invalid to
voyages of long duration. I continued my observations to the
end of the voyage, and their results, I think, are in favor of this
conclusion ; but they are far from decisive, as a disturbing
cause soon interposed, viz., the higher and exeiting temperature
of the intertropical region, which we so soon entered after
leaving Madeira. Probably were minute inquiry instituted,
besides the effects on the system that I have hinted at, others
might be detected. If is not unlikely that most of the secreting:
organs are influenced, and, with their action, their secretions
modified, Whilst living on shore in England a deposit of lithate
of ammonia often appeared in my urine. During the voyage,
though using a good deal of animal food, I never witnessed it ;
but, on the contrary, there was almost constantly a formation of
ammoniaco-magnesian phosphate, which presented itself in its
characteristic form of an iridescent pellicle. Gout is, I believe,
unknown amongst sailors, and caleulous complaints far from
common. May not this be owing in part to an influence such
88 that alluded to, tending to check-the lithic acid diathesis ?
I may add another observation. It appeared to me that at sea,
whilst no lithic acid was deposited in the urine, but an unusual
proportion of the double phosphate, less tartar was deposited on
the teeth,—a matter, as it is well known, which consists chiefly
of phosphate of lime. Admitting the fact, and I do not think I
- could have been mistaken, having on shore been in the Labit of

3
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Observations on my own temperature were in accordance with
the preceding. 1 may mention a few made on the following
day, at different times, when in my cabin, where the temperature
of the air was uniformly 80°,

uander | Temp. i-
Tcﬁgguh of hu&?ﬁ], Pulse. rﬁﬁnpns.
Deg. Deg.
8 a.m, 98-7 o8 G4 14 | Skin moist; sitting up in bed
before rising.
8 5 | a0 08 G2 16 | Just after washing from head to
foot,
10 ,, | 991 98 64 15 | After walking on deck half an hour;
skin moist with perspiration.
Xl§ ,, 00-2 08 60 | 15 | After reclining an hour. .
1'pm.| 99 | 98 60 | 16 | After a light fruit luncheon and a |
i |I glass of water. |
| |

These observations, and many more which I made during the
voyage, and since landing in Barbados, clearly shew that the
temperature of the body rises with the temperature of the air,
and that on sudden transition from a mild or cool climate to a
hot climate, there is a tendency to a state approaching to the
feverish, marked not only by increase of temperature, but also
by accelerated action of the heart, and quickened respiration,
especially on making bodily exertion.

Such effects obviously suggest to the newly arrived in a
tropical climate, great temperance in all things ; the using less
wine and animal food than they had heen accustomed to in a
cooler atmosphere ; dressing coolly, and avoiding as much as
possible, for a time, all fatigning exercise and exposure to the
sun. Unfortunately such care is seldom observed, and many
have to regret the neglect of it ; indeed, on landing it is often
difficult to observe the precautions which health requires, there
being commonly duties to be performed demanding immediate
exertion and exposure ; not to mention the temptations to do too
much, arising out of curiosity on visiting a new country.

4. Of the Temperature of Different Parts of the Body on entering a
Warin Climate.

Common observation shews that on entering a warm climate,
the extremities especially become warm ; coldness of the hands
and feet is no longer experienced, but rather an unpleasant

—
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-Whilst the observations on both these occasions were made, the
body was most lightly clad, and in great part was naked ; the
skin was moist with perspiration ; there was very little evapora-
tion, the difference between a thermometer with a moist and dry
bulb being only 2°; and in the last noticed instance, as well as
in the first, towards the end of the observation, there was a
slight increase of the temperature under the tongue.

9. Of the early Morning Temperature of the Body within the Tropics.

According to the observations which I have made in England,
the temperature of the body, as measured by a thermometer
placed under the tongue, is lowest at night, about midnight, and
highest on rising, after the rest of the night ; the average differ-
ence was 0:82. The limited observations which I have as yet
made within the tropics, lead me to infer that the early morning
temperature, just after waking and quitting bed, is lower than
the night temperature before retiring to rest, and decidedly
lower than the day temperature. The following are a few of the
observations which I haye hitherto made leading to this conelu-
sion. - Of these some were made at sea,—those preceding the
7th of July ; the rest after landing :—

e ey g 8| 4
o e I o g | 4 it
AR IR I
e I Lt g E fa = Sl g 5
July Deg. | Deg. Deg. || Tuly Deg. | Deg. Deg.
| 5 & am. 985 1975 | 56 | 14 | 80 || 15, 117p.m. [99:4 [985 | 78 | 16 | 77
.y 985 1975 | 60 | 15 | 79 [18. 63a.m.|984 (9725 60 | 15 | 78
8 » |987 198 |56 | 14 |80 | 18.10 pm.[99'5 |985 | 70 | 17 77
o w987 /98 60|14 83019, 6 am.|984 975 |62 | 16 | 77
g, losy |os |[i|} 131 82 1119.10 pm. (99 (975 | 60 | 16 | 79
12. 5 9835975 | 58 | 17 | 79 |(20. 6 am.|98-1 |97.95 36 15 | 77
12.10kp.m. 1985 |98 | 64 | 16 | 79 [120.10 pm. 987 |o7.25 52 | 15 79
1. 6 am.|08-4 1975 | 58 | 15 | 76 [21. 6 am,|986 975 | 64 | 15 78
14.10 pm. 989598 | 70 | 17 | 80 | 21.104p:m. | 98-8 |97 | eo 16 | 81
15. 6 am,[987 (08 |60 |15 |78
| , 4

These observations give an average early morning temperature
of 98'33° whilst in England it was 98740 ; and an average
night temperature of 98-88°, whilst in lingland it was 97-92°,
Should more extended observations confirm these conclusions,
the differences of temperature at different times of the day, in

—
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shoes, was otherwise naked, and his skin was wet with sweat
standing in drops, or running oft in small streams.

2. After exposure to the same temperature for above fourteen
minutes, dressed as usnal, I found the temperature under my
tongue 99-5°; of the closed hand 98:5°; the pnlse 83 ; the
respirations 16. There was profuse perspiration ; no uneasy
sensation. After exposure of about 20 minutes, sweating pro-
fusely, and still without any well marked unpleasant sensation,
the temperature under the tongue was found to have risen to
100-2°; of the hand to 99-9° ; the pulse to 102 ; and the respira-
tions to 18. It may be mentioned, that an hour before, after
walking gently for about half an hour, exposed to the wind at
80°, the temperature under the tongue was 98°; of the closed
hand 98°; the pulse 60; the respirations 15.

3. The chief-engineer, a robust healthy man, about 30 years
of age, who had been below nearly two hours seeing to the
engines, but not in the hottest parts, was the next subject of
observation. After exposure of twenty-five or twenty-six minutes
to a temperature of 111°, his temperature under the tongue
was 102:3°; of the closed hand 100°; his pulse 142, and not
feeble, He was profusely sweating. He said he had no uneasy
gensation.

4. The last subject of observation was a man about 25 years
of age, active and healthy, who had been exposed to the high
temperature more than a quarter of an hour, and elsewlere to a
less high temperature about two hours, THis temperature under
the tongue was 101°; of the hand 100°; his pulse 102. He
was profusely sweating.

It may be worthy of mention, that when resting in my cabin
after this exposure, on making a deep inspiration and expiration,
8 sensation of cooling was experienced in the region of the lungs,
contrary to what is felt, according to my experience, in breath-
g in the same manner, when the body is cold, when I have
always noticed, directing attention to the part, a distinet feeling
of warmth,

I may give the results of two other trials of temperature,
~made in the after stolehole, where the fires of the furnaces are
fed, and where, when the furnace doors were closed, the tempera-~
ture of the air was about 104°; when opened, about 1129, the
moistened bulb-thermometer falling to 94°,  After having been
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heart and brain, and to be specially subject to sudden deaths
from rupture or over-distension of the blood vessels. Two d_ays
before reaching Barbados, it may be noticed, that a man, just
as his four hours of duty in attendance on the engine expired,
was struck down by apoplexy of a severe kind, and which it ia
likely would have proved fatal, but for the active and judicious
treatment employed by the surgeon of the ship. The blood
abstracted from the arm in this case, it is remarkable, was
reported to have coagulated almost instantly, and to have become
putrid in a very short time, emitting an offensive smell, it was
said, in less than a quarter of an hour,

7. Of the Ventilation and Cooling of Steam Ships.

The steamers employed in the West Indian packet service, as
also in the Oriental, are many of them noble vessels, fitted up
and conducted so as fo afford a very tolerable degree of comfort
to the passengers, especially the West India packets with single
berths. What they seem most faulty in is ventilation, and the
means (essentially connected with a due supply of air) of keeping
them cool. To this part of their construetion the help of science
does not appear to have been applied. The means of ventilation
available are only the ordinary ones of ports, sky lights, and
wind sails,—all precarious, and often not admilting of use,
Even in moderate weather, it was necessary on this voyage to
have commonly the ports in the lower berths closed, and always
ab night, and often likewise the ports in the saloon,—the com-
mon dining reom,—to the no trifling discomfort of the pas-
sengers, after so suddenly passing into a tropical climate, If
the saloon and lower berths are ill-ventilated, some other com-
partments of the ship are worse, especially those mnear the
engine, heated by communicated heat, not being protected by
bad conducting surfaces. The mess-room of the officers of the
vessel may be mentioned as an example. In dimensions it is
about 8 feet by 6; and besides the entrance door it has only
one port for the admission and exit of air. At two o'clock in
the afternoon of the 3rd of July, when the temperature of the
air on deck was 80°, in this confined space it was 90-1°, It
was just after the officers’ dinner, A young midshipman pre-
gsent, who was bathed with perspiration, submitted to have his
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IV. ON THE TEMPERATURE OF MAN WITHIN THE
TROPICS.

Iy a paper on the Temperature of Man, which I had the honor
to submit to the Royal Society in 1845, and which was published
in the Philosophical Transactions for the same year, I expressed
the hope of being able to continue the inquiry in the West
Indies, to which I was then about to proceed.

In the present communication I propose to lay before the
Society the results of the trials made whilst there, viz. during a
period of about three years and a half, exclusive of trifling inter-
ruptions, and of one prolonged through several weeks, between
June 1847 and October of that year, owing to illness.

In making the trials, the same instrument as that before used
was employed, and with like precautions to insure accuracy,
and as then, the subject of the observations was the same indi-
vidual ; also, as then, the pulse and respirations were noticed at
the time, and invariably in the sitting posture.

The greater number of the observations were made in Barbados,
in a house situated about half a mile from the sea-shore and a
few feet only above its level,—where the mean annual tempera-
ture of the atmosphere is about 80° Fahr., and the range of tem-

perature throughout the year from about 10° to 18° in the open air,
For the sake of comparison, I shall {ollow as closely as possible

the order observed in my former paper in stating the results.

1. OFf the Variation of Temperature during the twenty-four Rours.

To ascertain this, observations were made commonly three
times a day, viz. immediately on rising, about 6 a.m., before
taking any food, and before making any exertion, even in
dressing, clad merely in a light dress consisting of loose drawers
and gown, which in that climate are almost always sufficient for
comfort ;—next, about 2 p.m., somefimes an hour earlier or
later, and generally after occupation, cither within doors at
home, or at an office a mile and a half distant nearly, to which I
went in a carriage,—the occupation being chiefly that of reading
or wriling, or some other requiring little bodily exertion j—next,
the last thing before retiring to rest at night, which was com-
monly at 10 o'clock, rarely later than 11.
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provided, though the difference of atmospheric temperature was
only of a very few degrees. The latter observations, those of
the 18th of November, 1846, and of the 18th of December, are
given as shewing the tendency to augmentation of temperature
of body in an undue degree after unusual depression, preceded
by fatiguing exercise. The rise, go far as it was abm_:rrmal, was
probably owing to the influence of the fatigue, for it was not
witnessed if such exercise had not been taken.

5. Of the Bffuct of Gentle Walking Erercise on the Temperature.

The following observations were made when convalescent from
illness (an anthrax with extensive sloughing and general de-
rangement of health), a time when the body in a delicate state
seems to be very readily acted on and to shew the effects with
unusual distinctness :—

i [ A A
£ | 45808
g | &|23|4
Deg. Deg
March 7, 1847, 61 a.m. Just risen ........ | 978 ] 52 | 14 | 74

March 7, 1847, 3 p.m. During the last two hours takin%
gentle exercise within doors, making some chemica
BXPEYIMBHE. s 1us0rsnessnenssnnsiisaneansssssscsossmssinieici| 088 | 56 '35 82

August 17, 1847, 5% am. Just risen seerssranensseniiiniesenes | 978 | 62 | 16 | 7T

August 17, 1847, 78 a.m. During last half hour walking
slowly in shaded gallery, exposed to the wind; feelin

agreeable ; feet and hands warm.............o........... . 978 68 | 16 | 80
August 19, 1847, 5§ am. Justrisen .............ooo... . D86 62]15 | 79
August 19, 1847, 8 a.m. Last half hour walking in gallery ;

not exposed to the wind ; perspiring gently ............... | 98:4 | 70 17 | 81

Aungust 21, 1847, 52 am.  Just risen sriesennnanasiniennen.s | 984 | 60 | 15 | 78
Angust 21, 1847, 74 a.m. After walking about half an hour ;
hands and feet glowingly warm reteasasensreeninnieee .. | 98°2 | 76 | 17 | B1
Angust 22, 1847, 58 a.m,  Just risen sremrereiasnesnaniennen, | 98°6 | 62 | 16 | 79
August 22, 1847, 7§ a.m. After walking in gallery about
half an hour, very lightly clad, exposed fo the wind ;
hands and feet very warm ...... AT TP g 982 | 78 | 17 | 82

To appreciate the effect of gentle exercise on the temperature,
frequires to be mentioned and kept in mind, that had not such
:xercise been taken, the thermometer would have risen on its
iecond applieation from 3° to +5° higher than at the first,

The feeling of increased warmth in the hands and feet from
sentle exercise has been noticed in three instances, The diffy-

4
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The situation of Villa Nova has aiready been mentioned : ii
was there that most of them were made, that spot being well-
fitted for trials of the kind, the temperature there by day rarely
exceeding 80°, even at the hottest time, and always below 80°
at night, often requiring the closure of the bed-room windows,
and occasionally a blanket in addition to the bed-clothes.

The observations made at Villa Nova, if compared with those
made in England, will be found to approximate, especially as
regards the morning and night temperature, and may be adduced
in confirmation of the explanation given under Section 1, regard-
ing the contrast of observed temperatures there adverted to.

1. Of the Effect of Ewcited and Sustained Attention on the Temperature.

A few instances may suffice to illustrate this effect, selecting
those in which it was most strongly marked ; between which and
those least notable there is a fine gradation, according to degree
of exertion of mind, which it would be difficult to appreciate on
account of interfering disturbing circumstances,

[ Ih

g |[&8|°E
g | £ |55 |42
| Deg. Deg.

December 22, 1846, 33 pm.  After delivering a discourse |

in publie, in a well-aired room, lasting about an hour... | 99:8 | 78 | 14 52
egamber 22, 1846, B0 DM, ... evvevsoenensmenerrsnnns. | 050 | 58 15 | 80
December 22, 1847, 6 a.m. Just risen sersiesseannnnnininen... | 981 [ 652 | 18 | 75
December 22, 1847, 81 pm.  After delivering a discourse

in the same place as the preceding, and of about the

same langth ..............ccciieens sserreesssesnnannnnseannaes | 10008 | 90 | 15 | 82
December 22, 1847, 91 D e nias PEhis s anncalkeg seeseens | 989 | G6 | 15 | 7T
December 23, 1847, 6 a.m. Stirsesssssseraninenunniiiiannnennees | 970 [ 54 | 14 | 75
June 24, 1848, 3} p.m. After occupation similar to that

last mentioned, and in the same place ..................... | 999 | 82 15 | B1
August 30, 1848, 2 p.m.  After delivering a chemical lec-

ture in a close and crowded room sercirnsssancerinnaansnniss (10001 | 84 | 15 | 88
August 30, 1848, 9 I AT P v R R e (e 62 | 14 | 82

August 31, 1848, 6 a.m.
Septemher 6, 1848, 2 p.m. Similarly ocenpied ; the heat

of the room greater ; immediately after the pulse was 100 1004 | 80 | 16 | 88
Ribtember 6, T840, @ pi =, 0 0 7 o R 00:2 | 64 | 15 | 81
September 7, 1848, 53 a.m. reteeiteseraps st nnesnnesnnes | 982 | 54 | 14 | 78

982 | 58 | 14 | 80

Th? additional observations—thosae made some hours after the
*xertion—are given as illustrating an important fact, viz, the
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more freely drunk, as it commonly is in company, then often its
influence on temperature appeared to be depressing. I shall
give a few instances in illustration :—

g 4 .
B (g |EZ]cd
& | & |29 |43
Deg,] Deg.

December 21, 1846, 10 p.m. Dinner at 6; wine chiefly
champagne and Madeira ; no headache ; no malaise...... | 981 | 70 | 15 | 77
February 6, 1847, 10 p.m. Dinner at 7; the wines similar | 978 | 70 | 15 | 71
February 13, 1848, 114 p.m. Dinner at 6 about seven
miles distant in the country, from whence just returned ;

kiﬂd Df“‘ine uut I“:I-ti:ﬂﬂd a-!1+4-1+l-"-----------n++--||.|‘.---..--..---- 97-3 ﬁ'i 16 ?3
March 9, 1848, 10} p.m. Dinner at 7: kind of wine not
noted down ...... 970 | 64 | 18 | 7T

May 29, 1848, 12 p.m. Dinner at 7 ; wines chiefly oham.
pagae and claret .............ccocivieoininesinennreinennenees | 9801 72 | 16| 78
August 9, 1848, 11 p.m. Dinner at 7; the wines like the last | 98 | 70| 15 | 79

P

It is deserving of remark, that whenever wine was used, except
in great moderation, though never to the excess of an inebriating
effect, on the following morning the temperature under the
tongue was found to be more or less above the average, and the
pulse commonly quicker than usual. It is also worthy of re-
mark, that occasionally the effect at night was to increase the
temperature of the body, and that in a marked manner ; but
whether from some peculiar quality of the wine used, or from
some deranged state of the system or other adventitious eireum-
stance, I have not been able to determine.*

10. Of the Effect of Sea-sickness on the Lemperature.

During a voyage from Barbados to St. Christopher, and from
thence to Barbados in May and June, 1848, in a transport,
stopping at some of the intermediate islands, an opportunity
offered of making some observations on the effect of sea-sickness,
from which I suffered more or less on the several days noticed in

. * These results scem to me rather to favor the inference that wine in great modera-
fion may act like fat and starch, be consumed in respiration, and o administer to
animal heat ; and in excess pice versd,—and, as is well ascertained, diminish the
amount of carbonic acid expired. Because aleohol in any excess, or in its pure state,
if not in excess, be exhaled in part by the lungs, it does not follow that the same

ens to wine,—and that it no wise acts as a sustaining drink,—and by its con-
fumption supports the animal temperature,
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the following Table, commencing on the day after leaving St.
Thomas, when all feeling of sea-sickness had ceased, and ending
on the 2nd of December, the day before coming in sight of the
coast of England. The weather during the greater part of the
voyage was favourable : after leaving Fayal, on the 27th of
November, it was more or less tempestuous; on the 29th and
d0th, it was necessary to have the cabin ports closed. The
observations were made in a well-ventilated cabin in the sitting
posture,—the port commonly open excepting at night. The
diet was fuller and more nourishing than that used in the West
Indies, the appetite increasing on passing into a cooler climate ;
rather more wine was used, viz. a pint of sound Bordeaux at
dinner; and the clothing was rendered warmer as required by
diminution of warmth of atmosphere :—

Position of ghip | Temp. under

at noon. the tongue. Pulse. Respirations. | Temp. of cabin.

12-3| 10 | 6-7 |12-2 | 10
pom. | pam | a.m. | pom. | pom.

Lat. | Long. | 6-7 [12-2| 10
North. | Wiest. .M. p.m. .

Nov. | dg. mn.| dg. mn. dﬂs-ldeg.ldcg.| deg. | deg. | deg.
16 | 22 30 | 61 8 (985 088089 54 | 60 | 60 | 14 | 15 | 16 | 78 | 81 | 78
17 |24 16 (58 11 |98-2 98:3/98-4 56 | 64 | 66 | 14 | 16 | 15| 76 | 77 | 77
18 | 2530 | 55 30 |98-2 98:7(98-2 66 | 52 | 60 | 14 | 16 | 15 | 56 | 77 | 77

19 |27 33| 53 13 | 986 9 alesudlrar INER A RIE s e e e

20 (2919 | 50 45 | 986 98-1|97:7 60 | 66 | 60 | 14 [ 15 | 15 | 77 | 77 | 77

21 |31 6|48 ©|98:5 979|978 58|50 62|14 |15 | 15|75 75 | 73

22 | 32 53 | 46 16 |98-T|97-7|97-7 64 | 64 |60 | 14 | 14 | 15| 71 | 72 | 72

23 | 34 42 (41 18 (982 98 (081 64 | 66 |68 |15 (16 | 15 | 7L | 71 | 72
24 | 36 23 | a7 21 |98:598-1{98'6 58 | 54 |60 | 14 | 15 | 15 | 690 | 67 | 67

25 | 3721|3334 |98:3985] ... 62|66 |..|14 |14 ... |64 866 ...

26 |38 28 |80 2 |98 987 ... | 66 | 66 | ... |14 | 14 | .. |68 |69 | ...

27 | 38 32 | 28 40 |98-3 98-5|97-5 54 | 64 | 54 | 14 | 15 | 15 | 68 | 67 | 68

28 |41 2/ 2518|984 98-7/98-3 52 | 58 |60 | 14 | 16 | 15 | 66 | 61 | 65

94
9

B-7 (12-2| 10 | 6-
a.1m. | P, | paol. | a

]
29 (4319 | 21 32 |98:6/99-4/98 | 56 | 62 | 58 | 14 | 156 | 15 | 65 | 63 | 68

Dﬂﬂ 44 59 | 1713 93-1}9& EIT'BI 64 | 66 |64 |14 | 156 | 14 | 61 | 59 | 64
[

114633 (12 7984989979 54 | 60 | 56 | 14 | 14 | 14 | 59 | 59 | 63
214833 64498798 (076 58 |62 |48 |14 |15 | ... |68 | 67 | 59

Comparing these results with those obtained in England and
in the West Indies, they will be found to accord more with the
former than the latter, the morning being on an average higher
than those obtained at night. The small range of temperature
is also worthy of note, and its decrease with diminution of
atmospheric temperature. In those instances in which the varia-
tion was greatest, the higher temperature noted down, was in the
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8. That within the tropies there is comparatively little differ-
ence of temperature between the surface of the body, especially
the extremities and the internal parts ;—and that there the skin
Is more active in its function of transpiration and the kidneys
are less active as secreting organs; with which it may be con-
jectured is connected a rapid production and desquamation of
cuticle, and the absence, in great part or entirely, of lithic acid
In the urinary secretion. This latter fact, however, may be
explained in a different manner, on the supposition that the acid
1s not formed in the blood, or if formed, in a greatly diminished
quantity.

9. That the effect of wine, unless used in great moderation, is
commonly lowering, that is as to temperature, whilst it accele-
rates the heart’s action, followed after a while by an increase of
temperature.

10. That the tendency of sea-sickness is to check what may be
considered the natural fluctuation of the temperature, and when
severe, like disease, to elevate the temperature.

11. That the tendency of a sea voyage, apart from sea-sick-
ness, 15 to equalize the temperature without elevating it, an
equalization that is best witnessed in voyaging in a tropical sea,
where the atmospheric temperature is so little variable,

- 12. That even at sea, with a change of atmospheric tempera-

ture, there is a tendency to change of temperature of the body,
the average increasing in proceeding towards the tropics, and
diminishing in receding from them,

These conclusions obviously admit of application, and that
variously in relation to health and disease, It would be un-
suitable to the occasion to dwell on this part of the subject;
I shall merely remark, that it is a happy circumstance for man,
and seems wisely ordered, that fluctuation of temperature should
be connected with a healthy state of the system, and probably
conducive to it, in whatever manner produced, whether by
change of climate, or atmospheric variation, or by exercise
whether of body or mind. The excellent health which the crew.a:
of the West Indian steam-packets have, that are in constant
transition from heat to cold, is a striking proof of this, and other
instances of a like kind, were it necessary, might be adduced in

sonfirmation,






Takd ¥ L1
o) + T laily
11 (] - ' 1)
] I
1) ] T o I I 1
¥ : 1
Vi1 ., T1. .1
{011 Ll r 1M [ ] 14
g 5 O T - 3
- : 1 1 nl
¥ v H I il '
[ i d ¥
{ C d s u - o1
: i i ul
1 ! 1 il il ] | 7 § il 17
- 15 - ) - atr | X -
il . ] 1
Ln . Fv L 1" Ll 70 o1l -~
. 3 d e L J 1
¥ ] + i A
o L) 4 b ¥ i ¥ L ’ - .
. = 2 :
; v 3 3
\ {3 A = S o
1 ' I i 15 ] = ] o, o
110 ¥ i
i it i . a1l
: U ] ¥ 1 i it 11k o1
5 3 r C Fopr, : o
- '] g - L ) ] i - -
i 1 + ' - f ;
. C " ¥, J
[ el - -
- oF L) o ) 1 Fits s
E ™ 0 . u J
1 wln o
A ] A4 L L
i & ] a T, =
. + X J JU 1 L | 1 ] 4 . w
: : 1 v Che o
[ VLo h 1 e ‘ ]
- ; : f 5 il i1i ] § 1F Y
- MO ] N r 5 - :
1 ¥ ] J ¥ oW 1
i 1 B 3]s ') & T B -
8 I ] ] f Xy
L '} L) 4 -
- i o } I i % 4
¥ i . 5 : | & I
i) U ] . } .
. L q - | + Ly
' y e
2 G 5, - - - ?
o) J oL ¥ 1 ¥ { T | |
: 7 1 § i | =1
q i = w o b L
i S ¥ [ - u O 1
7 T o iy i 0 E :
e " r 3 i -] [ H = -
DL - . y u . N
v ¥ J -3 Y ] h 2 Cy i C
; : ; . & -
[ - f |
T i AP = AL
] ] ] b
0 5 Q- ] : £ 1 E, 7= Foe,
- . L + . + 3 L) 1
i ] Fa ] 1
. 1] | | o e
: { [ 5 x = 3 .
, d : | 4 | -
iy o+ 0 " " ™
" ) -y y . sif
» 1= =
b 1 ' )] i ;
LG
v i 34 1
) 1 1 Ty
: =r= - A - . J L L a1 + B
P ] il 3 1
1 - L
i & 1} 3 il
i L1 ;
55 i f
' y - . 5
5 - :
3 I ] . : A :
l; ¥ 1 o 7
i
¥ il 1 i 1 |
1 i i T n -
3 - o 2 al .
? 1 i 1 3= C







il Tesniratio
1 ¥ : 1 .11 3 ]
n . . Tl T . T m I ., T
oA L) J * - N ¥ o | | | : . . i
. ¥ i LI !
v . " = ] i -. : 7 -
") " 1n ¥ + " - .
" 3 T . 2
v VAN . 210 3
0 &3 - $1" |
d ' L - ) L] L L J i . i
C +1= 2
1dw " AL1F o ) 1 J . i
¥ v L | o 4 5L ¥ L)
' . d 0 6 =10 ;
: 0 y 08 = ; 1r » +lp -
d ST 3 ¥
I 1 . i
+Lh ] F ; i
| I ¥; i - . .
: - Y =
! ! : ill ¢l J
| By L Lk *
p ] 7 y - ' - - 0
¥ = G B 0
C TR
Q.8 r 5 : . Q]
1 L . = 13 | " f
. . 1 da 1 ol r [ ’ 5
+ v 1 L LS ] ! i 1 k:
L LG 1 2 i . ]
7 J . ']
L, 1 ¥ s i, % .
A 0 yQ . : i :
i 1lm - L5 B L) F, % ] 4
3 5 B o ] 5
. 11k K - f 1 b
L. y L i
- - 16 i1
£ ¥ 318 L i
i ] . i i, e -
1 ¥ i s | ] ,
| 0 ' -
r = ] : :
3 r 1 - k
. A
T n 1 .
s - ; : i
A 1
f i ' 1 .







" ! A BT
i i 1 J LS
. 11 P.Im .M 1 T m il !
: ‘ : 0 ~ 1 1 1]
E : i i o 113 u [
" H 1 J Wl | & U | &) Fi Y L]
. - ¥ ' ' i ik J | i )
(4 Ty i ) J i Fils a bl .
- .0 ) o 5 O - - | . v 7 3 5
4 i | ] ] 1 3 i 1
i ' ) G 140 }
hls tia il il 2 1E [ .
) Fli * i 1) 1 L 10 i .
APy § ® 1 . -
C : i 16 [
I Ch 5 4 i) f = ] ;. br .
| | 11 il ) ] 1 H all
] : 14 114 s 1 & I By i i i -
A 1 5 4 | s 1a | 10 : |
§ I u o 7 40 ] 4 ] 16 15 e . G
P { 3 B 16 i . | g =1
" | . 45 ¥ ' A d il
! " ¥
Q0 [ ' Q. F = ] 15 : 1) O e
: 11 ' il
; i 0y 0] 0@ il P s 1 1 : by i : a0
i ] | i i . .
n 4 L= " Mg |
| 1l 1k } il P 18 1E 1 R - R
PR : -
: : T : 1 5 a0 . 0 1
. ¥ s Al »
¥ i . y
] x i i1l ! i 5 10 d 1 ¥ o
3 A1} C
! ] T1 a0 | &) ] i L ¥
[ N 1 N O 1 . -
1 + i B 1 ) +in B3 LE ik ] ] i I § ;Y : -~
4 1 4 714 518 ol ] ] 5 | -
4 .
. 2l n 2 . e sl
¥ VR 1 00y i a6 ' . v . 'y
5 L B m - U L x
- » 5] . 1 9 = .
'§ L} L ' ] w11 '] N i
3. 1)
- -t A 17 Mr's all
06 - 5 Tl 50 ; S 5 ; 1
: i f 16 ' = B
it 3 ¥ ¥ E - 00
s f I 1 10 “, o
B=C j - 1 e m
] i ¥ AL . .
1 ' ¥ 1] B 1 By 15 Fy I
- e " f6 .0 .
1 1 il b =i, - Y
4 " = i 1 "
i | 3 )
1l } ¥ f g B A 15 % C
1]
y L [ 1
1S 4 L L) s " v
il 5 i |
wl+ T ] - T







| 0 (ATl 1 i
1 )
Pl ]
. . ] f ]
1 1 | \ 2
i 1 i
1 ) 11
5.1 AN Pl 4. 1L 1L 5
= " G ]
% 318 PLr + | ! 0 [
B 1 ] =4
. 0.6 il 18 11 - ]
A7) ? e e L |
- O |8 1 i 3l ] L ¥ ] 2 L
- - 1
B 5, 1] *1 I 8 F 1 1K . u L
- : + 18 L 118 T h 2] i i i A ol 3 1]
_ 3 a0 G
=z _ o 0. + - 16 M »
- ] . : ] i i
i T4 C iy
1 5 = . an
- 1 = C "
- - . ¥ ] ] t A -
1 ! 7 11 3 " i ) 7 .
1 i ] ¥ ] ' ! i k3
] 418 i - : E n - ul =~
f : . 5 i, 0 v 0 e r oy
v 3 " ¥ : 17 &
C ] T ¥ oTh b el o
- % . : T C :
| i ks ' } I | 5L B
¥ v o d 3 & il | 1 3 . 4}
] ] z
| = 15 I 1 : - :
. i 18 } 1 J 1i s -
' : - T P
- : & . -
: A N & r = {1 (" 1 1 . .
| =17 -







i | i TFasa 1,
[ J 10
[ FIE
+f Fevam
1 . |
[ [ [Tl 1 I 11 L iRl m . I 17
w ' i i ] i TE |
. il § ] i - «
Is o i HY il (115 h 16 s . .
ki ] i : 1 ] =i
s Al il ] 1 1 ] 1 ¥ 5.0
) = Yol [ = 3 1
E '] P b Th 51 T i ¥ j i - -
i 1 | o L i1 b | i 1 r i
5 50 LHE I 3 | 1 ot :
a L) L A e 1 s LF e
i Vo Bt 3 & - =
ip- i 1t :
' ; . § - 31 M 3 a1 i | E7 s 00 i - i1
. ull
o . 1 C i
z J L ) 4 il 1N § 1 ' i
. 5
= 0 ik '] 1K H f
- + 1o e B FRahs I 2 1 1 N .
1 & 0 , - L - .
¥ w0 Tl 30 ] Al il 1 1 :
- ik 0 £ f { : | i
: - i b - e bk ill i1l ] i 164 i .
[ L N ] J
- . re 5
s i » 16 113 i 16 7 | = T
[ 0@ o . 2 -
o7 il 1% ¥
¥ e ] G
} 19 -5 i ER ~ e =
] i 7 ! E 1 a
v " ! 3 I -
1 ' i 1 - [
¥ its i 1F " . .
. J B - 1% I 1 —
e ; 1 i q
1 +] -
1 ] i 1 1 :
0 -- 1 L3
" shls 15 ; 15 f ]
; s n = j i | )
P A 4 ks 1
1 " x : .
0
" N -
1 e 3
s i
LN, 1l 1 1
d 3 ' ¥ I i
' * 1 | "1 [







1 : 1 1 =
1 T
1 b 1, 11 i 1.
v
T
I T ] i
T el ]
¥ 3 o] i J
; " ] 11
i ¥ ] i
0 : 1 LE
} ¥ 1
6} 7] ) I f J
2 a0 ‘]
C - .
LA T
]
} 1 | Le ]
- - 1
' i 1+ | | I
+1 1 o
F
¥ P
} i i

21
.







Vig LTS T 5l -
| WESTT O [ .
ol POOIE
I G L ] |
[ I [ . 1. } . I 1 1. 11
4@ ) a0 a5 L o ¥l | § i GHE -
(1 o 1) i1i ! il 1 ] . a il o
; 0 & a0 alh ; 14 ] U [} CHd
~ S -5 0 - f s -

3 S e . ; il I 1 i i M el [ |
¥ i 5 £ r 4 s
i . y . alu ’ i | I C
- - [} 25 i 14 1 i | i [ 4 uls 5

- & TAn 1L L) & s
. o - w1 ] ) = » 1 : = {5
n : i Ful d1u ] il L 1) E
s . - r L ¥
b A i i Q.0 | ¥ . =1 ]
\ ] 1 i 0
f 3 [ v % 7 - + £ 0] Q
5] 3 alu 1.0 ;| J B+ A1) = Iy
g ¥ 5 L ) 3. 0 ] 1 A 2
: | § wil 1 ] i [ T i) g1l
E YA . - : C - 1 v = 1
ik - e i ¥ 1L | ' ] AN
NG s+ : 4= i : : by i +
] 4 . . 31 3
1R s 141 I f . A = i Pr 2 (]
i ' ¥ i ] L] 1l ] J a1
0 r b 1 STl ] - = ~ Qi
[ O ¥ C ; 7 1 & s e : |
I [ :
4 . ! 118 DL, 1, 5 wld
0 i i 6} C - = ] + Fr (]
P . L 'S a1l 114 ] ¥ 3
g 3 w4 : ) 1k } i ] 3 .
i 1 ., 45375 1 b 15 ¥ 1 r , 1] h
il § # T} 5 ) 3 ' - - =
4y ! , i il [ & | £ 2
I C 1 ks i )
1l I = l's y i ; F " 3 I; g
I . 4 D & il 1 1l }
= 1 ] - T
b ' ¥ il ¥l ul § s 1
- 3] Fat) Q 4 -
. sl .
v F - 0 o, +
[ H 1| . i T
= . sl '
s ] E
3 (s ] § Fa ¥ ¢ ] 1 y o s
[ il
B .
. 3 i { A r
Y & ¥ 3 | Ji 1 d







| TOOI
' 1 q ¥ 1 .11
; ]
7 i [ 1
11 .11 ¥ b .10 TE T 1 "
: I} i o G i 14 il fi 77
. 1 L] i wl¥
z il 1 = ] 2l ] ] f it
] | &) § » '
= 15 n 1 = ] ' . - .
ol | : ] 3 15 > i '] B
00 =0 = - O - - il C
7 1 T : ] ]
‘B [ 1K ] % i
| AT 1
ki d 361 5 ¥ j ; T4 s s .
- Tl g it 0 it ] 1 | £ i 14 . f
1l ¥ i 1K i /
+ " ] AL ¥ L Hi | i . i
E 1 .
vl il ; ) 113 i 1) ¥il a1
5 - [ il L i dq i ¥ “r = r
y § ¥ 7 15 & iy -
: 3 1€ - ]
| ] 3 1 .
. Q.0 .
0 - . [ o) will ¥
¥ 2+ ] I = f =
a1 | ] 1 ] - |
I : J ] |
1 0 0 2ok
- . - r 1t = ] T
- s 1 1 ¥ls ]
o 1 %, . ]
u J Wi My 2 . il il 1 1
: | ] .
o J r | | . ¥ e R L ] [ L
: F1a s T A . .
a Ol :
. ¥ 7] 14 7 : +
. 4 e 3 =
¥ E T B £ 1 | :
A gl | its 1l 15 : . .
0.6 . .
i 314 1 -
d 4 | | :
i a1l 1 1 ; O n
X 5 1 1 ik s 5 3
i | 1F 1 . = ]
Fobdle i I H L 10
1 ¥ L .
= § ] . :
: 1= 5 Al













N : 1 \
irRtio
e DO e W FanT
N 1 1. [ | b . . |
I 1 [ | 2
hOTN. 3, I . I [T, 51 i 1 1 M. T
5 + 1 b ] il ] J i wli
- + 1 | | 5 1) i 5L i
| 1 ; |
' 3 o 1) -
< Bt i : z i aH )
L J | 3
=10 1 . = |
i . ] - ) 118 s g 14 1 } i s 1 ¥ a J
-5 ot LN L - i AP, F - F > -
C C i {il i) | 4 :
| i 3 ] . ali g
3 1= . - A 0.
. : o 1 1 L0y uly
A ) -
1 t i o
H T 1 ‘S i I's J LK) 3 1 A | 5] o) A
! a9 o4l 56:3| 59:5| 120 i | e,
] . ] il
2 e . E A i fics ¥ .
+ I 3 11l 1 t] it 5 5 |
o ] ] il 1 1 ] o
I 04 i § a0 1 an
- . 1 a1l
* Y o ol 1] il ! | L | -
- M, 0 ¥ st pr: 9 b
; - 1 + i 1F | il 3 Ty
. - = . s
- (] F WL LY '+ ¥ 0 "
y : ¥ 1 1s ] L 1 : ol -
. R =3 0k i *Th . 3
i O} 0 ] x i E = =& e
. ¥ 1 q il 1E i 15 =T Ly
™ .. : i i r - :
il | o 1 { = & T <1y
] 16} 17 i g : - :
1] N 1 | B b
v iy ! i ils . 1 ' '] 0
. i 1l ¥ 3 1 ]
IR [ 0 g Ed - T 4
L A L * U
¥ L 4 } ils ili ] 1 | ri
| ¥ L iy
‘o 10 A d i .
S : . i A " 1 =3 + L)
L : i 9 3 , i1l 1 r ik 3
] s [ = ) 1 ‘i : B 2
2 ] . 4 h
: i i 15 _ af
i 043 N A ’ %
' 1 114 1 ] ri= 0 5
— 2 i ) o e -
| . ] i} I E
1 r i ite | 1
| i 5 3
2 r ‘0
A e M b
- v i .
il 3 13 | . 1 - -
' i BT 1







Y 11 Al & T,
1
T T T
L UL Ls 1
v LBl g
L )
Ia r
Il era BN MY b
C aTeTa ) td &1 i
«f -

a B







81

ing, rose to 95°; and inserted into the deeply seated muscles of
the back, rose to 99°,

The sharks, the temperature of which was tried, were all of
the same kind.

The first caught was a female, taken by line and hook on the
11th of March, in lat. 8° 23/ N. When the trials were made
the fish was alive, but its strength was nearly exhausted. The
thermometer, inserted through a small ineision into the museles
near the tail, rose to 77°; placed in the vena cava, it fell to 76°
(the blood then flowing coagulated on rest); in the museles of
the exterior part of the body it was the same. The air at the
time was 71'75° ; the sea at the surface 74-75°.

The second was taken on the 15th of March in lat. 4° % N. Tt
was a ““ small shark,” so designated, and was taken by the har-
poon. Tried immediately ; the temperature of the thick muscles
of the back was found to be 82:5°; the ventricle of the heart 82°,
The air at the time was 79°; the sea at surface 80-5°.

A third fish was taken the following morning at day-break :
this one by hook and line, and a considerable time elapsed before
1t could be drawn into the ship. It was about seven feet long,
The thermometer in the thick muscles of the back stood at 81°;
the sea was 79-75°.

A fourth was taken on the 9th of August in lat. 2° 80’ N,
long. 77° 53’ E. The thermometer placed in the heart rose to
82°; in the thick museles of the body it fell to 7¥°, The aip
and the water at the time were the sam e, 81°,

Relative to the low temperature of the deeply seated museles
in this last fish, 5° lower than that of the heart,—I remark in
my notes that it was contrary to the former observations. This
fish, it was conjectured, might have come rapidly to the surface
from deeper and cooler water. The mode of capture in this
Instance is not mentioned. Whether g difference in the manner
of effecting this, can have any effect on the temperature I am -
unable to say : it seems probable that it may : when taken with
the harpoon, the struggle is commonly short ;—when with hook
iand line, especially if the fish be large, the struggle is longer
 protracted.

- These several observations on the temperature of sharks shew

!lfii;l: difficult it is to determine the true temperature of an oeeanic
|

G
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The subject of the trial had wintered in a wooden house,
under the ramp, a part of the fortification of Fort Pitt, Chatham,
where it is probable that, during the hybernating time, the
temperature of the air was often near, if not below, the freezing
point.

On the 1st of March the tortoise first awoke from its winter
sleep, thrusting out its head, and moving its limbs feebly, The
thermometer in the open air was 50°; in the room (into which
the tortoise had just been brought) 55°; introduced into the
rectum about half an inch it fell to 48°, Portions of the ecara-
pace and plastron were now removed from over the thorax and
abdomen. During the operation the animal was not roused,
remaining in almost a torpid state ;—its blood probably nearly
saturated with carbonic acid. When the heart was exposed it
acted in the feeblest manner ;—there was not a gingle vigorous
pulsation ; its slight motion was most like the peristaltic motion
of a portion of intestine : no motion was perceptible in the
stomach or intestines, The thermometer, with as little delay as
possible, placed in the blood flowing from the right auricle, rose
to 50°; in the left ventricle to 515°, It was noticed that little
blood was found in the heart and vessels ;—that the red cor-
puscles were comparatively few in number, the coagulable
Iymph, the fibrin, minute in quantity and very tender, No
fat could be detected in any part of the body. The lungs
were collapsed. The urinary bladder was much distended with
lithate of ammonia, partly of a soft consistence, and partly
hard and gritty : it contained also a fow drops of a brownish
fluid, in which urea was detected. This abundance of lithie
acid, it may be remarked, seems significant of the hybernat-
ing period, and reminds one of the like excretion which takes
place in the chick in oo, and in the chrysalis stage of insects
in both which the functions in action sustaining life are main-
tained ab interno*

* The tenacity of life of the tortoise is well known. Th ing i
able example, which came under my notice at Malta in nenuiﬁlﬁﬂmﬁ.m r Lm::r::u
specimen of testudo graca brought from Dalmatia wes ut into n’i:irit of wine after
having been under water twenty-four hours prwiuua}l]y without apparent injur
gheug L a land animal. To-day, after having been about forty-cight hours submer o
in spirit, it was apparently dead ; yet on opening it, the heart and muscles generall
aa:sﬁimnd to be uritable and confracted when punctured.” This note was made at
ul
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tained air had taken place. The following morning the animal
was found dead. The residual air proved to be nearly pure
azote, barely a trace of oxygen could be detected in it.

These results, while they shew how small is the want of this
reptile for oxygen, and the power it has of living in an atmo-
sphere containing very little of this gas, equally demonstrate
that like all other known animals, unless certain infusoria are
exceptions, the presence of some oxygen is essential to its
vitality ; and, thereby rendering the popular accounts of live
toads having been found imprisoned in solid blocks of stone, of
coal, and of wood extremely improbable.

4. On the temperature of the dormouse (Myoxus avillanarias).

I have given the temperature of one hybernating animal, that
of the cold-blooded kind ; I shall now offer the fow observations
I have made on a warm-blooded hybernating animal, the dor-
mouse, in which the connection between animal heat and respi-
ration is displayed in a very striking manner,

On the 25th of March, at 8 a.m., when the temperature of my
sitting-room was 55°, a dormouse, which I had obtained some
days before, and was nestled in cotton-wool, as well as I can
| recollect, for there was no note made of its bed at the time, lay
| coiled up and motionless ; there was no appearance of respira-
tion. The bulb of the thermometer hid in its coil stood at
| 96%  Now stirred with the bulb, it moved its limbs, and a
| feeble respiratory motion became perceptible. After a while the
thermometer rose to 66°. It was now put into the open air,
outside the window, where the temperature was 44°; at the time
it was slightly raining, It now opened its eyes partially, as if
half awalke, but did not stir its limbs, Presently the thermo-
meter in contact with it rose to 720, Taken back into the 100,
it was thoroughly roused into activity by pinching the skin of
its neck and pulling its whiskers, The thermometer, its bulb
buried in its far, soon rose to 88°, Two hours later, wimn quite
awake and active, the thermometer again applied rose to 99-5°,
Later in the day, when it was lying motionless, coiled up, its
head hid, its respiratory motion quick, hut distinct, its tempera-
ture had fallen to 85°, The following night it was exposed to
ithe open air in its box, well supplied with food ; the thermo-
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moved. The movement was that of passing one over the other,
as in the act of cleaning them ; next the fore legs were moved
in the same manner, the wings remaining motionless. Now,
removed from the hand, a state of torpor was induced in a few
seconds.

A fly (Musca stabulans), found within doors on the 13th of
December, exposed to the open air at 41°, became motionless,
except when touched, when it was tolerably active : even at 54°
it appeared to be in the same state, not torpid, moving only
when touched, and excited to motion by the gentlest touch. At
81° it became quite torpid, so that when roughly moved it
shewed no signs of life. It was exposed to a temperature of 22°
without fatal effect.

A small fly (Piophila casei), pretty active in a window at 44°
on the 19th of December, did not become torpid at 88°, moving
its legs when touched, nor at 33°; but at 31° torpor was pro-
dueed, and it hore without fatal effect a reduction of temperature
to 22°.  After this it was active at 36°, and flew away when let
into the open air in the shade.

On the 23rd of February exposed a fly (Anthomyia mitis) to a
night temperature of 25° (the lowest). The following morning,
at 7 a.m., it was languid at 26°, moving its legs sluggishly
when touched. On the following night it was again exposed to
a temperature of 22°. When taken out of the tube, which was
covered with hoar-frost, it was motionless for several seconds,
but in a minute or two it moved its legs when touched, and
brought into a warm room it soon became active.

A honey bee (Apis mellifica), active in the open air in sun-
shine on the 9th of March, became motionless at 40° in the
shade. In a room at 55° it moved its legs and wings languidly ;
some hours later at night, at 51°, it was found torpid ; breathed
on, a languid movement of its wings was reproduced ; placed
where the temperature was 65°, it presently became active.
The following morning at 50° it was found motionless ; breathed
on, on the warm hand, a feeble revival was indicated by a slight
motion of one of its antenns, and occasionally of one of its legs.
In this state, as it were between life and death, it continued
during five days, at a temperature between 50° and 60°, at the
end of which it ceased to give any signs of vitality, the same
means being employed to excite it.
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exposure to the air after a motionless state had once been in-
duced. Those less fatal to life appear to have been azote, hydro-
gen, carbonic acid, coal gas, muriatic acid-vapor, ether, and
chloroform, all of them producing immobility, and probably
insensibility, with different degrees of rapidity, but not com-
monly terminating in death, revival in most instances f'u]lnfnng
on exposure to the open air. Whether oxygen belongs to either
1s more than doubtful ; it seems to stand alone as regards its
effect on the functions of life throughout all classes of animals.
That death sooner oceurred in the trial with it, than in that with
atmospheric air, may have been owing to exhaustion connected
with increased vital action of the insect, unsupported by nourish-
ing food.

How the effects of the several agents are produced, it may be
difficult to explain in the present state of our knowledge. Some
of them probably act chemically in suspending respiration, or in
- preventing the due aération of the fluids, such as azote, hydro-
gen, carbonie acid ; and others, it may be, in a more complieated
manner, and in part through their action on the nervous as well
as the respiratory system, such as sul phuretted hydrogen, ether,
chloroform, aleohol, oil of turpentine, and eamphor.

It is worthy of remark that most of the substances which in
minute portions mixed with common air prevent the slow com-
bustion of phosphorus, as indicated by its shining in the dark,
have on the insects on which they were tried the effect of sus-
pending animation.

The revival which oecurred in so many instances after sus-
pended animation, may probably be connected with that tenacity
of life and long-enduring excitability for which insects ape
remarkable: thus, even when decapitated, the common house
fly, or the flesh fly, will not unfrequently move its limbs twenty-
four hours after the Joss of the head, on being touched, and com-
monly can be incited to action beyond twelve hours after such a
mutilation,

Some of the results may not be undeserving notice for prac-
tical purposes—such as those in the instances of sulphuretted
hydrogen, oil of turpentine, and camphor—in relation to the
destruction of parasitical insects, whether infesting plants or
animals, or to the preservation of substances from the attacks of
nsects, To be applicable to the preservation of plants, of course
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winter, when they themselves appear to exist without food, may
conduce to the same end—the affording food to other animals
higher in the scale of organization, and especially such as are
roused from a like state of torpor by elevation of temperature.
I am, my dear Sir,
Yours very truly,
J. Dy,

P.S.—In the note with which yon have favored me of the
15th April, you have called my attention to the effect of the
vapor arising from the bruised leaves of the common laurel on
insects, and also to that of prussic acid. Before deseribing the
experiments I have made in consequence, I shall, with your
permission, quote your words :—* There is,” you remark, ““ one
vapor, on which, though now employed to kill insects, we wanl
more exact facts—that of the prussic acid let loose* from the
bruised leaves of the common laurel. Entomologists find that
insects introduced into a wide-mouthed phial, having a few of
these bruised leaves at the bottom, die almost instantly; but
there is this inconvenience in employing them, that the watery
vapor, which they also give out, condenses on the side of the
phial, and injures the wings of the flies, ete., put into it.” You
add: “ It would be desirable to know how small a quantity of
the vapor of prussic acid suffices to kill an insect of medinm
gize ; whether some insects (as beetles) are less affected than
others (as flies, ete.), and whether the size of the insect has any-
thing to do with the result.” :

Preparatory to making any trial with the prussic or hydro-
cyanic acid, I thought it right to institute one or two with the
bruised leaves of the laurel.

Two leaves just gathered, torn into small pieces and bruised
in a mortar, were put under an inverted glass, in which were
confined a honey bee and two small insects of the gnat kind.
In about five minutes they all became motionless. One of the
emall flies did not revive ; the other and the bee recovered in a

few hours, symptoms of revival appearing even before they were

* This expression “let loose,” seems a just one, as I believe the prussic acid in a
very dilute state in the leaf of the laurel is contained in a vesicle or cell, much in the
same manner as is the essential oil, to which flowers and the leaves of certain plants
owe their fragrance. In every instance in which I have examined such leaves and
flowers under the microscope, T have noticed the cells or vesicles referred to.






113

Repeated the experiment, using the same portion of acid, on
another fly (a Heteromyza), 1t became motionless in as short a
time, but it revived when exposed to the open air. Placed again
in confinement, with only *04 grain of prussic acid, in the small
tube, in five minutes it became motionless. Immediately taken
ont, it was found revived after an hour, and so active that it
escaped by taking flight.

Placed a honey bee, just caught in the garden at noon, under
" a wine glass inverted, of about four cubic inches capacity, with
the small tube charged with *16 grain of prussic acid. In about
two minutes the bee fell down, and was convulsed in its legs and
abdomen : all motion ceased in about eight minutes. Taken out
immediately, symptoms of revival appeared in about three hours ;
soon after it was standing on its legs, but not actiye. The fol-
lowing morning it was found to be dead.

Placed the small tube containing the prussic acid, instantly
after the experiment on the bee, under another wine glass, in
which was confined a Bombus (B, hortorwm), just caught and
very active. During the first minute or two its wings were in

constant motion ; during the next four or five it moved about in
~ an irregular manner, its legs alone acting ; in about ten minutes
motion ceased, except a slight tremulous one of the legs. Now
geveral parasitical insects (Acarus [?]) dropped from it de-
prived of motion themselves. In about twenty minutes it wag
altogether motionless. The tube taken out and weighed was
found to have sustained no appreciable loss; it was replaced
under the wine glass. In ahount three hours, though still con-
fined under the wine glass, the humble bee began to revive, and
the following morning it was pretty active, None of the para-
sitical insects revived, excepting one, '

Placed another Bombus under a wine glass, with the small
tube charged with ‘08 grain of prussic acid. In less than a
minute it was motionless, as were also two or three of the para-
gitic insects (of the same kind as the preceding), which fell from
it when the poizson began to take effect. In less than two hours
it had tolerably revived. Now added a single drop of the acid,
in about ten minutes the humble bee, after being slightly con-
vulsed, became motionless, On the following morning it was
found alive, moving its feet feebly. |

Substituted for the small tube one a little larger, its mouth

8
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Replaced, plunged again in the snow, and left there all night,
they were not rendered torpid, judging from their not being so
when taken out the following morning.

Other two cockrodches were exposed to the open air at a tem-
perature of 28°. After an hour they became torpid; at a tem-
perature of 50° they revived.

The same were exposed to the open air during the night, the
register-thermometer falling to 17°, They were found in the
morning motionless and dead.

Three were placed in the snow; during the night there was
rain. In the morning the vessel was standing half immersed in
snow and half full of water. One cockroach at the top showed
signs of life, moving its antenns and feet; the others, sub-
merged, appeared to be dead. They were motionless when
taken out, but in a short time, in about an hour or less, they
revived and became as active as ever.

2. On the Effect of Elevation of Temperatures.

The same cockroaches, confined in a small glass receiver,
were put into water at 95°. In half an hour the temperature
had risen to 100°, The insects displayed an increase of activity.
After three hours and a half, the thermometer falling to 98°,
11;he.y continued active, and did not appear to have suffered in the

east.

The same were placed in water at 115°,  After twenty
minutes, when the water had fallen to 107°, one of them was
active, another just moved its legs; another moved its legs very
feebly. After five hours, when the thermometer had fallen to
93°, two were active; the other languid. On the following day,
the air of the room 50°, they were all active, And, not only
did they bear the high degree of temperature above-mentioned
but they endured also without loss of life exposure afterwards tcjr
degrees of cold sufficient to render them torpid.

3. On the Effect of Privation of Aiy.

A cockroach was immersed in water at 50° for twenty-four
hours. When taken out it was dead,

Another cockroach immersed struggled for about half a
minute and then became motionless. Taken out it did not
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X. ON THE EXCREMENT OF SPIDERS.

Ix the more recent zoological arrangements spiders have been
removed from the class of inseets. Their urinary secretion,
from the experiments which 1 have made on it, appears to be
another distinetive mark compared with that of the different
species of insects which I have hitherto examined, In the
secretion of the spider I have not been able to detect any lithie
acid, but what I believed at the time to be the zanthie oxide.*
Whether obtained from a spinning or from a hunting spider, the
character of the matter voided in confinement has been similar :
abundant as to quantity ; semifluid at first, soon becoming solid :
of the lustre of wax ; most readily diffusible in water, to which
it imparts a milky hue; neither acid nor alkaline, as tried by
test-papers ; and, under the microscope, appearing to be com-
posed of very minute granules varying in size from . 2. to
sooo inch in diameter. It was found soluble, and that readily,
in the nitrie, sulphuric, and muriatic acids, and also in the acetie
| and the oxalic. It did not impart color to either of these acids
when the solution was made without the aid of heat ; but with
heat, in the instance of nitric acid, a compound of a yellow color
was obtained ; and in that of the sulphuric a slight yellow tinge
- was produced. I have found it also soluble in aqua potassee,
and in a solution of the sesquicarbonate of this alkali, but not in

aqua ammonig®, nor in a solution of the bicarbonate of potash,
. Heated on a platinum foil, it hore a pretty high temperature
without apparent change; more strongly heated, it consumed
without flame, leaving a very minute quantity of matter, which,
| exposed to nearly a white heat, melted, and exhibited under the
| microseope minute globules. Subjected to a decomposing tem-
perature in a glass tube, it yielded pretty much water and car-
bonate of ammonia, with a residue of carbonaceous matter,

I'have examined the excrement of at least three different species
. of spider, and of several individuals of the same species, and I have
 found it in its general qualities and compositions remarkably

* Since ascertained to be guanine,
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done instinetively, implies not only a reasoning power and
process, but a knowledge of the effects—that is of death—a
knowledge which we can hardly suppose any animal but man to
possess. But, apart from this general consideration, I may
mention that the only scorpion I have had, that I have taken
uninjured, has lived and is now living in confinement, and feeds
well, eating the soft parts of flies and of small eockroaches which
it kills ; and seems to be in the enjoyment of perfect health, and
nowise repining under the loss of liberty.

This scorpion. a small brown one, with transverse stripes on
its back of a lighter hue (S. Americanus), has enabled me to
malke frial of its urinary excrement. Like that of spiders it is
voided in a semi-fluid state; shortly becomes solid from the
evaporation of the aqueous part; is of a greyish hue ; under the
microscope is seen to consist chiefly of spherieal granules of from
about 5 to ++igy of an inch in diameter; and examined
chemically, is found to have the properties of xanthie oxide.*
I have never been able to detect in it any traces of lithic acid,
which I have sought for in several specimens. It is remarkable
that almost the whole of the excrement of this animal appears to
be urinary. It is voided often, and, in proportion to the size of
the scorpion, in large quantity. A like remark applies to the
spider, but not to the centipede. Hitherto my observations on
this secrefion of the scorpion have heen limited to one example ;
and in the instance of that of the centipede they have been
equally limited,

The centipede (Scolopendra morsitans) from which some
excrement was obtained for examination, was about six inches
long : it died ‘after having heen about a fortnight in confine-
ment without eating ; it had been hurt in being taken. Durin
this time it twice voided excrement—a dark small eylindrical
mass, partly covered with a whitish inerustation, This whitish
matter, separated and examined apart, was found to consist
chiefly of lithate of ammonia. Under the microscope it was
geen to be composed of granules of ghout saws inch in diameter
and acted on hy nitric acid and heat, it yielded the purple com-
pound characteristic of lithic acid, The dark, almost black
‘matter, composing the prineipal part of the excrement, under
the microscope appeared as a very mixed debris, amongst which

* Guaning, a compound nearly allied to xanthic oxide,
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XII. MISCELLANEOUS OBSERVATIONS ON THE CENTIPEDE
(SCOLOPENDRA MORSITANS) AND ON THE LARGE
LAND SNAIL OF THE WEST INDIES (HELIX OB-
LONGA [?]).

Ix a preceding paper I gave an account of the urinary secre-
tion of the centipede, how it consisted chiefly of lithate of
ammonia, Then I had obtained no certain information respect-
ing its food. Sinee, I have had an opportunity of watching one
in the act of eating, and of ascertaining that its food is insects.
It was caught without being hurt, and was confined under a
glass vessel—a common drinking-glass inverted on a porcelain
plate—where it remained under observation a month, when it
effected its escape. During the whole time it shewed a vora-
cious appetite. The first day of its captivity it ate two house
flies; and each day after, this number or more; one day
it devoured nine. It ate the flies piecemeal, leaving nothing
but portions of the wings. So intent was it on the act, that it
did not relinquish its prey even when somewhat roughly touched,
appearing, when so engaged, regardless of everything else. After
eating, it commonly seemed listless and disinclined to move,
almost as if torpid or asleep. The excrementitious matter it
voided was abundant, not unlike that of small lizards, being in
little cylindrical masses, in part nearly white, consisting of
lithate of ammonia, and in part of a darker hue, the latter
alvine, formed chiefly of the wings and other undigested parts of
the flies it had consumed.

This centipede weighed 2446 grs. (weighed in a glass tube).
This was after it had been two days in confinement, and had
devoured nine flies. The excrement voided in the same time
weighed, after having become dry from exposure to the air, -44
of a grain, The larger portion of it was lithate of ammonia, as
it always was whenever examined. The quantity of it voided
did not diminish with the confinement of the centipede, but
Seemed rather proportionally to increase, being in accordance
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XIII. ON THE COLOSTRUM OF THE COW.

THE colostrum—the new milk of the cow after calving—
differs, as it is well known, from ordinary cow’s milk, in being
of a richer yellow color, less liquid, of greater specific gravity,
and in possessing the property of coagulating when heated.

Resembling in the last-mentioned property the serum of the
blood, or the substance of the egg, it has been supposed by some
physiologists to be more animalized than common milk, and to
contain even serum, and that its being coagulable by heat, is
owing to the presence of serum.

This inference not having appeared to me to be proved in a
satisfactory manner, and, @ priori, not very probable, I have
been induced to subject it fo some trials, the results of which I
shall briefly describe, tending to shew, as I believe they do, that
| serum does not enter into the composition of the colostrum, and
| that its coagulability by heat depends on a peculiar modification
| of its caseous portion.

The milk, the subject of the experiments I am about to
| describe—selecting, as is desirable, a particular instance—was
' from a healthy cow that calved for the first time on the 19th of
 July, and was drawn about an hour and a half after, the udder
| having begun to be distended about three weeks previously.

Its appearance under the microscope differed principally from
| that of common milk in presenting larger oil globules—a very
| few irregular flakes, probably epithelium scales—s little granular
| matter, like curd, and a small number of granular corpuseles—
| the granular bodies of the colostrum first described by Mandl,
| the largest of which were about +i of an inch in diamater *

It reddened, slightly, litmus paper, Its specific gravity, care-
 fully ascertained before any separation of eream had taken place,

* The nature of these bodies secms to be somewhat doubtful —whether they are
) egation-globules, formed uhicﬂir of albuminous matter—or large oil globules
{ With particles of curd, or even of oil attached to their surfuce : from their a pamni
| Specilic gravity, and some other circumstances, T am disposed to adopt the first
:n nion ],l wlﬁln colostrum mi:;udhwith wutﬁr is ;iut by in a cool lp]nr.:u, after a few

o= When the greater part of the cream has collected at the ace i i
! found at the bottom, mpngiating chiefly of these globules, L
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retaining its liquidity, and having acquired increased facility of
coagulating when heated,* whilst its upper part was of a richer
hue, and less fluid, being covered with a thick pellicle of the
consistence of cream-cheese, This had the peculiar smell of
cream-cheese, and was spotted with mildew, consisting of that
kind of byssus which forms on cheese. After thirteen days, the
inferior white portion had coagulated, having acquired the con-
sistence with the properties of soft curd—the part above it having
undergone little apparent change, that immediately over the
curd retaining its yellowness or semifluidity and the butter-
aceous cheese-like crust, preserving the appearance before no-
ticed with increased firmness and increase of mildew.

Mixed with water (about two parts of water to one of colos-
trum), and agitated, and then allowed to remain at rest, eream
rose to the surface, and eurd formed and subsided, leaving, after
about a week, a transparent or nearly transparent fluid between
the supernatant cream and the sediment of curd, This fluid was
acid, and held some curd in solution. It had a cheesy smell,
was not rendered turbid by boiling, nor by acetic or the citrie
- acid, but yielded a precipitate with the three mineral acids; and
| when kept, a white crust formed on its surface. The formation
. of this crust was accompanied by a disagreeable smell, similar
to that of decaying cheese, but rather more offensive, partaking
of the putrid odour, owing probably to the presence of some
. granular corpuscles. When the crust was separated by filtra-
| tion, a fresh one formed on the fluid in a few days, and this sue-
. cessively for many days. The crust, or pellicle, consisted chiefly
| of little cylindrical masses, rounded at their extremities, about
| Toow Of an inch in length, by about oo 10 width,  After the

fluid had ceased to yield this pellicle, it was rendered turbid by
| mitric acid, as is also the whey of ordinary milk, whether coag-

 lated by rennet, or spontaneously on its becoming sour by the
 absorption of oxygen,

. * In this respect resembling common milk, which, after keeping a time, varyi

{ ¥With the temperature of the air, coagulates even below ll!ii}*l::l nﬁ to mng’ulaﬁmg
| indeed presenting a complete gradation—when quite fresh, resisting it, as is wui{
* Known, at the boiling point; and after keeping some time, coagulating at a low tem-
| Perature, not exceeding that of the warm ]mm%  in this state offering a subject for a
| p’.lmm%e:punngent.— it may be poured perfectly liquid into a thin glass tube, and
! merely by grasping the tube with the hand the effect is produced —rapidly, almost in

! an instant, the liquid is converted into an apparent solid, and that without the disen.
| Bagement of I:maE 2l R AL
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fly in fresh water at Loch Morsgael, also in Lewis, were opened
immediately after their capture. As in the preceding instances,
they were found empty; and tested in the same manner, they
gave like results.

With the young of the salmon, before their descent to the
sea, the parr and the smolt, the results of all the trials T have
made have been different. These fish, it is well known, are
greedy feeders. 1 have always found food in their stomach,
chiefly flies, and the stomach has always exhibited a distinet
acid reaction. The fish I tried were most of them from a tribu-
tary of the Teith and from the Welsh Wye, and the examination
was made as soon as they were taken from the water,

The number of sea-trout which I have opened has been large,
all of them taken with the fly in fresh water, and chiefly in the
lakes of Lewis and Harris, which I had the privilege of fishing
through the kindness of Sir James Matheson, the proprietor of
the former, and of Lord Hill, the lessee of the latter. In the
great majority of instances the results were the same as those
afforded by the salmon, the stomachs being found empty, and
without effect on test-paper. In a few, the results were dif-
ferent ; these may require notice. Of twenty taken in Harris
on the same day, in Loch Vosmet, September 8th, three had
food in their stomach, believed to be small trout (they were par-
tially digested, so that their character was obscure), an acid
reaction was distinct in each. Of forty-two taken in Loch
Morsgael, August 28th, the same reaction was witnessed in the
stomach of two; a few minute flies, and these only, were found
in each. In one instance only have I ever noticed a reaction of
this kind in the sea-trout with an empty stomach, and that was
in one of the forty-two just mentioned.

I shall now pass to the common trout (Salmo fario), on which
I have made very many observations, and these at different
seasons of the year, and on individuals of different sizes, from
the brook-trout of two or three ounces to the lake-trout of as
many pounds, The results have been remarkably uniform. In
the great majority of instances, food has been in the stomach,*

e i I.-.-..-.-..

e

* One exception since the above was written I have met with, The instance was
a trout of 23 lbs. taken in Windermere in excellent condition, Its stomach sheweda =
distinct alkaline reaction, and yet there were several small fish—minnows—in it; =
but these, excepting one, exhibited no marks of incipient dlieahun:, and that only
very slightly, and test-paper applied to it indicated a very feeble acid action. The
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matter, as in the instance of No. 2. They yielded a brownish
solution to proof spirit; and this evaporated, afforded an extract
which, with nitric and muriatic acid, afforded erystals, some of
them of the form of hippuric acid similarly combined.

6. A silkworm actively feeding on mulberry leaves voided
excrement in the form of small black pellets. On one of them
there was a brown incrustation; this, agitated with a drop of
water, rendered the water slightly turbid. Under the miero-
scope it exhibited granules; these were soluble in dilute nitrie
acid, and afforded, when evaporated and heated, in the color pro-
duced, a slight but distinet trace of lithic acid.

These few are all the trials I have to notice on the excrements
of larvee, With the exception of the last, in this country, they
were all made in Barbados.

The next I have to mention were on the excrement of the per-
fect insect, immediately after quitting its puparium; these like-
wise were made in Barbados.

7. The pupa of the caterpillar, No. 1, I may premise, occurs
attached by a fine short thread, and hangs perpendicularly from
the branch of the shrub to which it is fastened. Defore the
escape of the imago the color of the crysalis changes from apple
green to a dull blue, passing into brown, becoming when empty
of a light grey. On quitting its case, the butterfly adheres to it,
its head upwards, its wings hanging down. Thus it remains
motionless, with the exception of occasionally expanding its
wings, till the intestine has been unloaded, fitting it for flight,
secure from its position of not being soiled in the slightest degree
by what it voids. The discharged matter I have found to vary
in different instances, and this at the same season, and when
voided by individuals similarly reared, and detached from the
game shrub. The excrement of one was a turbid liquid of a
purplish hue, as if tinged by the purpurate of ammonia. Under
the microscope, there were to be seen purple patches, some color-
less rhomboidal plates, as if of lithic acid, and numerous granules,
as of lithate of ammonia. DBy the test of nitric acid and heat,
manifest proof was obtained of the presence of lithic acid, &
strong purple color being produced. The excrement of another
was of a brownish hue, and turbid. In it were detected traces of
hippuric acid, of lithic acid, and of urea, judging from the form
of the crystals obtained from an alcoholic solution, from the
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was found to contain lithic acid, and was probably in combina-
tion with ammonia.

28. A large dragon-fly, in confinement, voided pretty much
reddish execrement, which, under the microscope, appeared in
little aggregate masses, with (when broken down and diffused in
water) some very thin colorless and transparent hexagonal plates.
It dissolved in part in nitric acid, and heated acquired a rich
purple color.

29, Another dragon-fly, a smaller species, voided in confine-
ment several small cylindrical masses, in part brick-red, and in
part blackish. Broken and mixed with water, under the miero-
scope they appeared to be composed of the debris of insects, por-
tions of wings, legs, etc., and of granules. Acted on by dilute
nitric acid, a partial solution was immediately effected, in which
lithic acid was clearly detected by the ordinary test.

30. A large Mantis (M. siccifolia? Linn.), in confinement,
voided a good deal of excrement in small pellets, some blackish,
some brown. The latter, under the microscope, after admixture
with water, shewed numerous granules larger than these of
lithate of ammonia commonly are, being about 45 of an inch
in diameter, yet having the properties of this compound, as tested
in the ordinary way.

31. A large humble-bee, its prevailing color black, in confine-
ment voided pretty much excrement in a semifluid state. Under
the microscope it appeared to consist chiefly of corpuscles, re-
minding one of the pollen of flowers. Acted on by dilute nitrie
acid and heat, the presence of alittlelithic acid was demonstrated.

32, Several wasps, together with their comb, placed under a
glass shade, were found dead on the fourth day of their confine-
ment, after having voided some excrement, in which lithic acid
was detected by the ordinary test. During the first two or three
‘days it was remarked that they fed on their comb. .

The cells of the comb contained larve nearly in a state to
pass into the perfect form. One taken out and killed was exa-
mined. TIts intestine, the lower portion, was found full of &
chalk-like matter, which on examination proved to be lithate of
ammonia.

The comb, freed from the old wasps, was placed on & clean
plate and covered with a glass shade. In a few hours a young
wasp made its appearance, having broken down the lateral por-
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XVIIL. ON THE URINARY SECRETION OF CERTAIN ANI-
MALS CONSIDERED IN CONNECTION WITH THEIR
TEMPERATURE, FOOD, ETC.

1. Ir is well known that the urinary secretion in the instance
of many birds—animals exceeding all others in temperature—
consists chiefly of lithate of ammonia. So far as my inquiries
have extended I have not met with a single exception ; even in
the case of birds, as the parrot and dove living in confinement,
restricted to a diet entirely vegetable, I have found it the same.
The dove in the particular instance to which I allude was fed on
Guinea and Indian corn, the parrot on bread and fruit, chiefly
the plantain ; and other parrots of several kinds, the urine of
which I examined many years ago in Ceylon, and was found to
be similar, were fed chiefly on rice and plantains,

2. Insects with a variable temperature, varying it would
appear with the degree of their excitement, or energy of action,
or of respiration, whether living on vegetable or animal matter,
or on a mixture of the two, have according to my experience a
urinary secretion like that of birds, composed chiefly of lithate
of ammonia and lithic acid,

d. Spiders, of low temperature, but of considerable activity,
living entirely on insects, secrete a urine of a different kind—
guanine, a compound nearly allied to xanthic oxide,*

4. Serpents, of low temperature, a few degrees only above
that of the atmosphere in which they live, occasionally, like the
spiders, making great muscular exertions, and like them capable
of living a long time without food, and their food being entirely
animal, have their urinary secretion composed chiefly of lithate
of ammonia.

o. Lizards, with a temperature like that of serpents, and like
them living entirely on animal matter, resemble them also, so
far as my experience allows me to speak, in the composition and
quality of their urine, The trials I have made of it have been
limited to that of three or four different species.

* The excretion of all the spiders I have examined since my return from the West
Indies, T found similar to that of the several kinds which I tested in Barbados,
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6. The frog and toad, both of very low temperature, living
entirely on animal matter, and capable of long continued fasts,
have a urinary secretion different from that of any of the pre-
ceding. In all the preceding instances, this secretion would
appear to pass from the urinary organs, the kidneys, in a
semifluid state (granules of lithate of ammonia mixed with a
little watery fluid), and to become solid before it is voided, or
shortly after, in consequence of the absorption of the aqueous
part in the cloaca serving as a urinary receptacle, or its loss by
evaporation in the open air. But, in the instanee of these
batrachian animals, it is secreted by the kidneys in a liquid
stale and very dilute, and is commonly after passing into the
cloaca received into a very thin, dilatable, and econtractile
bladder, which communicates by a large longitudinal opening
provided with a valve®* with the lower part of the intestinal
canal, the cloaca, in which the ureters terminate.f The dilute
liquid urine of these animals consists chiefly of water holding in
solution urea and a little saline matter : in its composition it
may be considered an approach to the human urinary secretion.
Many years ago I found this to be the nature of the urine of a
large species of frog and of a toad which I examined in Ceylon :
lately I have found the urine of the toad of Barbados of like
composition.

What are the bearings of these facts in their physiological
relations? Do they not prove that neither the temperature of
the animal, nor its activity, nor even its food (that is, the physio-
logical conditions connected with respiration, muscular action,
digestion, etc.), affect materially the nature, as to composition,
of the urinary secretion? And does it not follow that the quality
of this seeretion, therefore, must depend chiefly on the intimate
structure of the urinary organs? This is a view which for a

# T am not aware that the valvular structure alluded to above has yet been
described : it is a semilunar fold of the delicate lining membrane of the
extending across, not unlike the yalve of a vein in its form, and, in position in
to the opening into the bladder, not unlike that of the epiglottis in relation to the
glottis,  When pressed down, as by the pressure of a probe moved towards the anal
opening, it completely covers the aperture into the bladder, It is erfeotly well
aﬁpteg to allow a fluid descending from the ureter to pass into the bladder when the
sphincter ani is closed, and to prevent fical matter from entering into the bladder
in its descent throngh the cloaca, where it never seems to lodge, a sphincter above
keeping it in the large intestine. . L -

t As difference of opinion exists amongst high authorities in comparative anatomy
relative to the termination of the ureters in these animals, I may mention that I have
passed a fine leaden probe through the ureter of the toad into its cloaca.
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the country it is held to be a distinct species. It seems more
likely to be an example of the modifying influences of the causes
referred to, and merely a lake trout of a certain age, well fed,
that for successive seasons has escaped being eaptured, more for-
tunate than its less active mate when intent on spawning.*
Before concluding, I must express regret, which I am sure is
shared by very many of the inhabitants of the Lake District,
that a region in its numerous lakes and rivers so peculiarly fitted
for fresh-water fish, and where one might expect to find abund-
ance, should, generally speaking, be so disappointing, affording
as it now does but a scanty supply, and this mainly owing. to
want of due protection from the poacher, and, from the nature of
the fishing laws, the difficulty of affording such protection ¥
Whether we view fish in the light of a source of national wealth
as a wholesome diet, or in their capture by the angler as an
innocent and healthy recreation, the subject surely is important,
and deserving the attention of the legislature. What seems fo
be the main desiderata are, that a close season should be esta-
blished by law ; ¢kat regulated by the spawning time, and appli-
cable to the trout and charr and other fish, as well as to the
salmon ; and as regards the last-named fish and the sea trout,

* The influence of various agencies in the production of varieties is well marked
in the salmonidee : the botling feeding, like the salmo ferox, chiefly on small fish, very
rmuch resembles it; the river trout, when feeding chiefly on incased larvee, acquires a
stomach of unusnal thickness, like the gillaroo trout of many of the Irish lakes, feed-
ing chie%y on shell fish. From the notes of my brother, the late Sir Humﬁ'l;z]r
Davy. I find that the charr of the lakes of Southern Austria, feeding similarly, have
a like thick stomach, thus differing from our English charr, the stomach of which I
have never found but of ordinary thinness. Like Mr. Darwin, he was of opini
that the habits of animals, especially as regards their prey, may modify their forms.
In a journal kept in 1827, writing at Bisenhartz on the 28th of May, he remarks,
& From the similarity of the charr of the Leopoldsten Lake and the ombre chevalier
of the Lake of Borguet, I am induced to make some observations on the ¥h}'m¢n1‘
causes which, by changing the habits in many generations may change the forms of
fish. The trout, when it feeds principally on fish, must be extremely active and
strong, and, from its predatarg mobile habits, acquire large teeth, large fleshy fin,
thick skin, and irent pectoral fins for turning. en it feeds on shell fish, it gains
the stomach of the charr, and its colors as in the gillaroo trout, and the charr when 1t
becomes large is extremely like, if not the same, as the om chevalier.”
some remarks on the effects of light on the color of fish, he adds, * The habits of
spawning of fish must be influenced by weather ; the charr 1 got this mu}-mng.mih
mature eggs was just about to spawn; yet in England they spawn in winter.” It
gummer is the spawning time of the charr and trout of the lakes of Southern Austria,
is it connected with or owing to the water at that time being of the temperature best
fitted for the purpose, most of those lakes being fed by mountain streams, frozen in
winter and I'uﬂ in summer from the melting of the snow ? ]

+ Tt is to be regretted that in the Bill recently passed for the protection of salmon
and sea trout in England, the trout, charr, and grayling are omitted.







Jeh LILehase | % L elll] |
Blil I el Fa M L -
w vl 1 8w . iy ¥ L a4
. & I L - J & ¥ & =] B § U 3 - - L
-2 L L Fle § 18 | K I . L é i -
| J=il : .
. [ 1 : TRE i
| | - | L1
- : 1=y [ . 1 1 =
¥ 1 ! B LR 1
v r : 1 ThrL
5O i
A0 LKl
. P T ANTL 1 | L
i - [ {1 ]
1H 1T+ b il :
il ] | ¥
81 (0 L ()] il :




. L [
] = L L b L L
- o o 0 1 5
I | | i










1T I [ { | )
FELIRINNI Rl : L ! . - -
Byl LIRS L . . L - -
i o g 415
| 11 '
| | =31










i
| i L = " e







.. " I 4 4 ] = AL L I |

. AT o - 3 - - o =T - - : g -
E . i + R . I . 8 T T
W ¥ i wll il 1ol ¥ L L T Li = { !










236

which a small current of water was allowed to pass by a grating
of perforated zine, over a bed of gravel laid on the bottom of
each compartment. In these boxes the roe of the fish for trial,
after admixture with the fluid milt, was deposited, each obtained
from individuals in the act of spawning, or mature for that act,
as denoted by both the roe and milt being yielded under gentle
pressure applied to the abdomen, soon after the fish were taken
from the water—the roe in detached ova, the milt in the state of
a milk-like fluid.

It was from these boxes that I obtained, through the kindness
of their proprietor, most of the subjects of the following observa-
tions ; and to him, too, I was indebted for exact particulars, with-
out which the observations would have been almost valueless.

1. Of the Roe and Milt of the Charr.

The ova of the charr, at their full time, that is, when they are
detached from their ovaries, and are loose in the cavity of the
abdomen, ready for expulsion, are, like those of the other Sal-
monidee, almost, if not quite, spherical, Those I have examined,
1 have found to vary in diameter from *16 to *18 and -20 of an
inch ; and in weight (after the removal of adhering moisture by
wiping) from *7 grain to 1 grain each. Their color is a light
yellow, lighter than that of the ova of the salmon or lake trout
with which I have compared them, and thus distinguishable, as
well as by their smaller size. The matter of which they consist
may be described as an almost colorless, transparent, viseid fluid,
containing suspended in it very many oil globules of various
sizes, hardly distinguishable without the aid of the mieroscope,
of a yellow color, to which the color of the egg is principally
owing. This matter may be considered as corresponding to the
yolk of the egg of the bird; the chief portion of it, the coagu-
lable part, as deseribed in the preceding paper, may be viewed
as a distinet species of albumen,

The shell of the egg of the charr may be briefly noticed..
Nearly transparent and colorless, it:is of considerable strength,
and until thinned and weakened in the process of hatching, is
not easily ruptured. Five emptied of their contents, but not
deprived of their moisture by drying, weighed one-tenth of a
grain ; thoroughly dried, o as to expel this moisture, they were
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5. One water, three serum, at 180° falling to 168°, its fluidity
was considerably impaired, yet flowing, the tube being inclined ;
it was rendered opaquely white. At 200° falling to 170°, its
fluidity was a little more diminished, yet it still flows freely
on inclining the tube.

Trials were made on the dilution of the serum of the blood of
the duck ; the serum was of the low specific gravity 10,147.
The effect of dilution, as perhaps might be expected, was even
more strongly marked. I shall give only one result : a mixture
of one of water and one of serum, at 195° had its transparency a
little diminished, but not its fluidity.

What are the conclusions to be drawn from the foregoing
results? Few as they are, do they not appear to prove—I1st. As
regards the specific gravity of the serum of the blood of different
animals, that there is no regular ratio between that of the entire
blood and the serum which it yields. 2ndly. That though com-
monly the lower the specific gravity of the serum the higher is
the degree of temperature required for its coagulation,* it is not
unexceptionably so. Jrdly. That aqueous dilution, in the same
proportion that it lowers the specific gravity of the serum, dimi-
nishes its coagulable property.

As an exception to the second coneclusion, the following is an
example, afforded by the serum of the blood of a pig killed for
the market. It was of the low specific gravity 10,207,

At 156° falling to 140°, no change.

At 160° falling to 145°, no change.

At 162° falling to 145°, it coagulated feebly, flowing when in-
verted.

At 165° falling to 140°, it coagulated so as to bear being in-
verted without flowing, thus differing from the sheep’s and bird’s
serum.

As in the instance of the fibrin of the blood, so I believe in its
gerum, the whole 1s mot of uniform quality, but is a mixture as
it were of serums of different qualities, of different degrees of
coagulability ; some coagulating at a comparatively low tem-
perature, some at a comparatively high. An example will illus-
trate my meaning.

The serum of the blood of a duck, the same as that already

* The serosity, the fluid found in serous membranes, whether d g
is generally admftnd, and I helieve truly, to come undﬁurmﬂ abiit :ﬁ; or morbid,
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The outer membrane similarly examined seems to be com-
posed of two layers, the inner very like the preceding, excepting
that its fibres are larger; it is best seen at the cut margin, as if
the coarser layer, the outermost, had contracted most, leaving
the inner exposed to view.

The outer membrane, too, seems to be similarly formed, con-
sisting chiefly of fibres with the addition of minute cells; but,
owing to its thickness, its structure is not well displayed. It is
commonly of a white color; in the instance of one egg, it was
of a delicate pink hue, best seen when moist: after drying this
hue was hardly visible.

Now, if the shell be immersed in dilute muriatic acid, and
left until a portion of it be dissolved, another membrane will be
found detached, and this from the part of the shell over the air
vesicle as well as from the shell generally. The membrane thus
separated, as seen under the mieroscope, is found also to be a
tissue of fibres with cells apparently interposed—the fibres less
delicate than those of the inner membrane, but more so than
those of the outer.

When the whole of the caleareous matter is dissolved, what
remains is a fine cellular tissue, covered externally with an ex-
tremely delicate hyaloid membrane. So delicate is this tissue
that it rises as a froth with the air disengaged; and so tender is
the membrane when detached, that it is difficult to touch it
without breaking it. The tissue appears to be of the same hya-
loid character as the membrane ; no fibres or cells could be seen
in it,

If the shell when reduced very thin by the action of the acid
be examined, then what I have conjectured to be spiracula are
distinetly to be seen, permitting the light to pass through them
—that is, through a transparent membrane, which may be held
to be the medium of communication with the atmosphere.

The membranes of the shell of the ege of the common fowl
are commonly described as two—those which by their separation
constitute the air vesicle. May they not be more correctly
stated to be three, if not four—rviz., the very delicate external
one; the delicate internal one separated by the action of the
acid ; the still more delicate inner one of the vesicle, and the
coarser one formed of two layers situated underneath the first-
mentioned inner membrane,

28
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Prout’s analysis, thrice as much as is required for union with the
accompanying alkaline and earthy bases, am I saying too much
in stating that the problem seems solved, if it can be shewn, as I
have done, that there is a vascular system, the allantois, suffi-
ciently near the shell to receive from it lime? Further, may
not the carbonic acid which is formed during incubation, and
with which the feetal blood must be impregnated, aid also in the
solution and transfer of the lime? And, moreover, is it not
probable that the electrical condition of the egg, such as that
deseribed in a preceding section, may likewise be concerned in
the operation ?

I need not comment on Dr. Prout’s opinion concerning the
commutation of matter—that a doctrine incompatible with the
severe logic of modern chemistry, requiring that all substances
be considered simple until they are actually decompounded ;
indeed, as Dr. Prout propounded his conjectural inference, it was
evidently with hesitation, shewing that he placed little confidence
in it,

I venture to offer a few remarks in conclusion. Reflecting on
the results described in this partial examination of the egg, one
cannot but be struck by the beautiful harmony and adaptation
of its several parts to each other, viewed in relation to the func-
tion each performs in the economy of the whole.

First, we have the outer protecting shell, formed chiefly of
carbonate of lime, sufficiently firm to afford adequate resisting
support during ineubation, and yet so constructed as not to
exclude the ingress of atmospheric air,

Secondly, we have the air vesicle formed by the separation of
membranes, and this where the shell by its spiracula, if I may
nse the expression, renders the entrance of air most easy, and
also its exit, the two constituting, as it were, an ineipient regpi-
ration.

Thirdly, follows the albumen, well adapted, owing to the manner
in which it resists putrefaction and change, and the little affinity
it has for oxygen, to protect the yolk, performing for it the same
moderating influence, which I have suggested that the serum of
the blood performs for the red corpuscles ; and, moreover, by its
alkaline quality guarding the yolk from excess of carbonic aeid.
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When opened, its contents were found contracted, shrunk into
a small space, on one side, that side on which the egg had
rested. The contained substance was hard and brittle ; where
thinnest, of a light yellow, and transparent ; of a darker yellow,
but as bright, and nearly as transparent, where thickest. De-
tached from the shell, it weighed 25'5 grs. ; the shell 23 grs. ;
so, allowing for the shell, the dry contents were just 145 per
cent., which, making further allowance for the small loss it
might have sustained, if thoroughly dried over a vapor bath, is
but little different from the proportion of the solid matter that
the ordinary egg yields when deprived of its water. It was
examined for a yolk, but none could he detected; the whole
seemed to be merely albumen, The darkest portion, reduced
to powder, was treated with both alcohol and ether, without
aﬁ';:;ding even a trace of oil or fatty matter, indicative of
yolk.

The albumen seemed to differ chiefly from fresh albumen in
being insoluble in water. Immersed in water, it slowly became
expanded from imbibition, tough, translucent, and elastic, but
not gelatinous nor viseid, nor was it rendered opaque by boiling.
The little that water extracted was not coagulated by heat; it
had an alkaline reaction.

Under the microscope the albumen had a hyaloid appearance,
and was traversed by delicate fibres not unlike those of fibrin,
It dissolved for most part in liquor potasse ; the solution, un-
aided by heat, became diseolored, and eventually almost black.
In acetic acid, it lost its color, but did not appear to be dis-
solved, nor did it appear to be acted on immediately by a strong
solution of nitre,

The second egg which I examined had been laid, it was be-
lieved, abont three months before. It measured 1-2 inch, by
1°1 inch. Its blunt end perforated under water, ‘61 cubie inch
of air were obtained, which were found to consist of 20 per cent.
of oxygen and 80 azote; tested by lime water, not a trace of
carbonic acid gas could be detected. The proportion of oxygen
was ascertained by phosphorus,

The shell of this egg was thinner than that of the preceding,
and rougher—its ronghness owing to granules of earbonate of
lime scattered over its surface. It weighed, when detached,
after the further desiccation of the egg at a moderate lempera-
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believed to have been either from an old hen or from a pullet,®
if from the one, the last of her laying; if from the other, the
first. 1t measured ‘9 inch by '7 inch, and weighed 298 grs, It
was so symmetrical that it was difficult to say which end was
largest. Opened under water, no air could be procured from
either end, Its shell weighed 42 grs., and was, with its mem-
branes, as thick as those of eggs of ordinary size. Its contents
weighed 256 grs, These consisted of transparent albumen, simi-
lar to ordinary albumen, coagulating at ahout the same tem-
perature, and of small short ehalazse attached to an included spot
of diminished transparency, little larger than a barley-corn.
This detached with the chalazse was found on close examination
“to contain what I believe was a rodimentary ovum ; it was eir-
cular, about one-fiftieth of an inch in diameter, and, as seen with
a one-eighth-inch power, was of cellular structure, in which were
scaftered a few oil globules.

The albumen acted on by liquor potasse, by a strong solution
of nitre, and by acetic acid, gave results similar to those from
ordinary albumen, being blackened and partially dissolved by
the first, only slightly dissolved by the acid, and slowly after
many days by the salt.

These observations on the albumen of centenine eggs are con-
firmatory of those preceding on the albumen of the ordinary egg,
as shewing how little disposed it is per se to putrefaction. In
the instance of the first examined, which had been kept nearly
two years, another change appears to have taken place, as indi-
cated by the albumen (like fibrin) being no longer soluble in
water, nor when saturated with water coagulable by heat.
Whether the albumen of ordinary eggs would be similarly
affected by keeping 1 am unable to say. Should it not, would
not the eircumstance either point to some original difference of
quality, or to the yolk exercising a protective influence ?

As in three of the four eggs a minute yolk or rudimentary

* Pullets' egps are always small, weighing about one-third less than those of full
grown hens; ocnmionall?'. ut very rarely, hens of full growth lay perfect eggs as
small as those of the pullet.

+ Since the above was written, I have received from the same keeper of poultry
two small eggs, one weighing 316-8grs., laid on the 22nd of March; the other
waighin% 370 grs., laid on the 25th of that month. With the exception of yolk, they
differed little from the ordinary ege. Their yolk, it may be remarked, was of an
unusually orange yellow. They were from the same pullet, and neither her first nor
last. The others were of the common size.
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