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Report to the Lords Commissioners of the Admiralty on the Cause of the
Outhreak of Scurvy in the Recent Arctic Expedition; on the adequacy of
the provision made in the way of Food and Medicine ; and on the propriety.

 of the Orders for provisioning the Sledge Parties.

ApMiRALTY COMMITTEE CN SCURVY, ‘
13, DELABAY STREET, SRR

Sir, ‘ 3rd March, 1877. - Ll
YOU will be pleased to acquaint the Lords Commissioners of the Admiralty - -

‘that, in pursuance of the instructions contained in your letter of the 9th' of’ January,

last, we, whose names are hereunto subscribed, having heard and duly considered ‘the

evidence of the Commander ; of the Principal Officers, d certain of the inferior officers
and men of the late Arctic Expedition; of Officers and Men who have taken part in previous
Arctic voyages ; of the Medical Director-General of ‘the Navy ; and, after communication
with the Royal Colleges of Physicians and Surgeons, of Eminent Medical authorities ;
have to report as follows, on the matters submitted for our inquiry :— S
First.—The Cause of the Outbreak of Scurvy. | | S
We attribute the early outbreak of scurvy in the spring sledging parties of the
Expedition to the absence of lime juice from the sledge dietaries. L :
We are further of opinion that the long winter, extending over 142 days, involving, |
during that period, absence of sunlight, confinement during the greater part of the
twenty-four hours to a lower deck, of necessity not free from damp, and an atmosphere
comparatively vitiated, accompanied by exposure to e}rbreme“phan%es of temperature .~ -
and deprivation of fresh meat—especially in the «Alert, "*—had not been without effect ' Fumberof |
on the health of the officers and men, notwithstanding the apparent good condition in days on which;
which they started on their sledging journeys. | . wasisued :—
These predisposing causes of scurvy were aggravated by the severe .cold and et L
arduous labour encountered by the sledging parties immediately on leaving their ships, T
followed by the usual results, inability for some days oo the part of those concerned to
take their proper allowance of food and to obtain sufficient sleep.
How far, with due regard to the length of the travelling season, dependent on
the breaking up of the ice in the Arctic Sea, these evils could have been mitigated :bﬁ a
recourse to short journeys, utilized for laying out depbts of provisions, and’ other o
preparatory purposes, prior to those of a more extended character undertaken to effect X
the main objects of the Expedition, we are not prepared to say, but it is obvious that
the adoption of such a system would have afforded an amount and description of that
previous training so essential to the success of sledging, far more efficacious than the
exercise obtained during the winter, but limited by its severity. |
Secondly.—The ageq_ua,cy of ‘the provision made by the Admiralty in the way of
Food, Medicines, and Medical Comforts. ‘ ‘
We find that the provision made in the way of food, medicines, and medical
comforts, was in every respect adequate for the performance of the special service in
which the Expedition was engaged, and more complete than that made for any previous
Expedition which has proceeded on Arctic Service.
Tn reference to which we forward the following returns : Ny
(1) Provisions, medicines and medical com%orbs supplied to the Expedition on -
leaving England, and received back into store on its return. : L
(2) Suvings during the winter of 1875-76. 7
(3) Reports on: such articles of provisions as have been analysed by direction of the
Committee: , ( : s St
(4) Report of survey on certain: articles of provisions to which exceptions were =~ ' v,
taken in the evidence tendered to the Committee, . A R AT
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Thirdly.—The propriety of the orders given by the Commander of the Expedition
for provisioning the sledge parties.

We find that the orders of the Commander of the Expedition for provisioning the |

three extended and principal spring parties did not include lime juice, thereby deviating
from the 71th Article of the Memorandum of Recommendations and Suggestions of the
Medical Director-General, furnished by their Lordships for his information, and that
the reasons assigned for such deviation being insufficient, the said orders were not

proper.
We forward a paper on scurvy drawn up by the Medical Members of the Com-

" mittee, which will bring to their Lordships’ notice the prevailing view of the Medical

Profession in regard to this disease, some exceptional cases of immunity from scurvy
deserving of further investigation, together with such suggestions in regard to the
prevention and treatment of the disease, the use of lime juice and other antiscorbutics,
as the professional evidence tendered to the Committee leads them to consider may
prove of general interest. ‘

In the memoir entitled * Description of Travelling Equipments,” furnished by Rear-
Admiral Sir F. Leopold M‘Clintock, Kt., for the use of the Expedition, we find the
follewing recommendation :— ¢ With a view to retain and to add to our present know-
“ledge of Arctic Travelling Equipment, I request that, at the close of the Expedition
“ this manuscript, compiled by me for its use, may be returned to the Admiralty, accorn-
“ panied with the remarks on each article of those officers and men who have been
“ most employed in sledge travelling, and gathered from them after all the sledging has
“ terminated.”

We bring this recommendation to their Lordships’ notice, in the hope that it will
be complied with; and we are of opinion that analogous reports in regard to the food,

" medicines and medical comforts of the Expedition, will prove of equal service,

For their Lordships’ further information we add—

(5) A Summary, showing the days on which the Committee sat, and from whom |

the evidence was received. ‘
(6) Index of Papers which were called for by the Committee, and which will form

the Appendix to the Evidence,
(7) Index of Papers which were called for by the Committee, and not placed in the
Appendix, but which should be preserved for future reference.
We have directed our secretary to forward to you the Evidence, accompanied by
the requisite Appendix and Index, as soon as it can be prepared.

J. HOPE. ‘
RICH® COLLINSON.

E. A. INGLEFIELD.
JAMES DONNET, M.D.
THOMAS. R. FRASER, M.D.

To Rear-Admiral Robert Hall, C.B.,
Secretary to the Admiralty.




This Paper was finally
completed, and received at the
Admiralty on 7th May, 1877.
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PAPER ON SCURVY. | o

By Dr. DONNET AND Dlil“FplAsélﬁ. o - o

' “ - - - . } = . PR ‘ ’44L Py

Ix the following. paper on  Scurvy, drawn up ab the request of the; Committee, we
have endeavoured, with as much brevity as is consistent with' the object in view, £ to
« bring to their Lordships’ notice (1) the prevailing view of ‘the’ Medical 'Profession in
« regard to this disease, (2) some exceptional cases of immunity from scurvy deserving
« of further investigation, (3) together with ' such ‘suggestions: in; regavd -to the pre-.
«'vention and treatment of”the disease, the use of lime ‘juice and other antiscorbutics, -
“ which the professional evidence tendered to the Committee hus, led” us to.consider
“ may prove of general interest.” We have also ventured, in connection with the first
subdivision of our subject, to allude to some of the more salignt  points of the outbreak’
of scurvy in the recent expedition, in ‘order to ‘show in what respects-this outbreak, in
its history, and more especially in its causation, _ma.y[,bel‘cpnsideredwtc‘) ‘Barmonize . with
the prevailing views of the Medical Profession regaidingit]iis disease. ! AEAPT

L L SYMPTONfS, PatHoroGY, AND-CAUSES. R
Theevidence given to the Committée\ha.é'i-eferépce;‘té]sm{rr“vy,'ﬂqt' ouly as it appeared

in the Arctic Regions, but likewise in Atrica, Asia ‘Minor, the Crimea, Tndia, Australia, - -
and various parts of the United Kingdom. + In every place where observed, ‘the dis- "
tinctive characters’ of scurvy were unchanged.’ Instances, also_have been, given, in N
evidence which prove that the disease is not confined to the White Ruce, but is met with .
in the Negro, the Lascar, the Indian, and the, Esquimaux, and presents the sameessential' '
characters in all races. : o R
~ Symptoms.—The symptoms which are observed in the course of scutvy, and which . "
characterise the disease, are showi in evidence to. ‘ olour L

bé as follows :-—The colour of: the face
changes, the skin' grows sallow and assumes a leaden bue; and the 'q;iuntgnaﬁcé'may after- /o
wards becume bloated; and the eye assume a’he%\ryiexpréssioﬂ:k‘A»'gen‘er‘aly debility prevails, " 7
and an apathy of manner is noticed ; ‘there’ is- feebleness of the knees,and ankles, and | ¢
ains—resembling the. flying: pains’ of. rhetmatism—attack various, ‘parts’ of ‘the body. © = .
Qwelling of the Joints, with rigidity, accompany these symptoms.” “This rigidity 18 o
especiaﬁy observed in the‘hams,;fof which. site a predilection“ggsgms 't ‘”’ex'ist‘,iri ‘the' case: et
of men engaged in walking exercise, The gums swell, grow, spongy, and’ bleed, from thes " ;.
slightest cause. The breath becomes fetid. The' skin'is dry and rough’; and,, petechize’ ' .’
are observed about the legs and thighs, as small reddish, brown -specks'at  the - poings®

where the roots of ‘the hair ‘perforate’ the ‘skin. " Sleep at this; period: of the disease is "'~ .
readily obtained ; the appetite usually remains good ; there is spn;e‘constipatipn';"bub’ Ho. | i -

there is breathlessness with sense of tightness'of the chest, for whieh [
ight ‘blindness’ has; sometimes:beens. » .
o ST e o

e }Hu;;p W

fever.” Sometimes,’ breat
auscultation generally fails to* reveal a cause, ' N
observed as o symptom of scurvy. T b e o e R
With the advance of the diseaseithe symptoms become _aggravated, “the’ petechiz;:
extend, coalesce, and assume the form . of ‘»lérg‘e»,macula’qeduwpgttches ; ‘the' skin’ losesiits: . ..
elasticity, readily.pits and frequently: breaks, and the "qlpe‘rywhiqhﬁ;follovés,“assuméQ“am‘;l AR
spongylapp‘earar}“cea{al}dvi‘eseﬁ}blqé ‘'what sailors graphically term ¢ ullock’s, liver.” i The. IR
smell from this ulcer is offensive. . . = oo 0o R e ] :

The low spirits_ become confirmed; “and ‘the ‘unfortunate patient “indulges 'in-the. .* !
gloomiest of -ideas ;- the. fetor of the breath'is now, intolerable ; the' gums protrude’.as. L
spongy masses® from the mouth ; the teeth become. loose in the. socket; and frequently . °
Bl oub, - o e R
" . In this advanced condition, every:slight scratch degenerates into an uleer, old scars, < |
break out'afresh, ~and hemorrhages are now frequent; from . diffcrent- parts ‘of the'body . ™
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., #* Tt'is to these spongy tmagses, ‘that. Jean, Sire de, Joinville, in_his ‘in’\étpire’ de_ St. Louis;” é-!l}id‘:es,inm '
the following Passages—= - on ' b
"« Ly maladic commengd h engregier en Lost en. tel manigre,, que il;verioit, tant de chir, morte 88 gencives.. . .
3 nostre gent, que il convencit que barbiers otassent la char morte, pource qué il-peussent, la vig,ﬁdé‘vf_n;ﬁi%}fgfﬁf
et avaler aval.: Grant pitié estoit doirbrérg’ les gens parmi.lost, ausquiex:l'en copdit 1o char’morte yicafil -
‘ ! bia degres. -,

[l

bréoient aussi cén{m_et_fpmmegwitii't"raveilldnt Penfent "=-("T'hé diseasgerincreased;in: our: camp to'such @
¥ | By ity . PP AR R 2 R TN BRI ) RN O R N T ARk
as to causoilarge, Ipassegaoiz\dead,ﬁpshj;q spring from the gums-of .onr people. - The ‘batbers; wereyforced fo.

cut-away tho dend ' flesh to,enable the, tients to-eat, . Jbiwés pitifaltd hear-the ¢ those.ontwh
operation was' performing:; for they, cyxegi\"hke~w°m§p‘;id’la.bbpx;.) s e RO
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in the form of epistaxis, h@moptysis, hematemesis, hematuria, and scorbutic
dysentery. The urine is high coloured and small in quantity ; the pulse is small and
indicates a weak state of the circulation.

The mind is anxious and desponding, the intellect is clear, but towards the latter
end this anxiety and despondency give way to apathy and indifference.

The breathlessness, which was remarked at the onset of the disease as a troublesome

but not a continuous symptom, now increases, is frequently attended with faintings,

especially ‘on any exertion, and is sometimes accompanied with sanguineous effusion
into the substance of the lung, and into the pleuree and other cavities. Death occurs
suddenly in many instances.

Pathology.—The examination which has been made of the bodies of men who have
succumbed to scurvy has shown that the morbid appearances chiefly relate to the
effusion into the cellular tissues of the body ; these are the peculiar characteristics of
scurvy. There are solid fibrinous effusions in the substance of the gums, and more
especially in the intermuscular spaces, more abundant usually in the lower extremities
than in the upper, there are also fibrinous effusions between the periosteum and the
bone, constituting what are termed scorbutic nodes. The colouring matter of the blood,
also, may ooze through the walls of the vessels without the rupture of the vessels. The
viscera generally are not atfected.

The blood 1s reduced in density, it contains a greater quantity of water and fibrine,
and a smaller quantity of red corpuscles, albumen, and inorganic constituents than
healthy blood. and it exhibits an abnormal tendency to coagulate. These characters
cannot, however, be regarded as the essential conditions distinctive of scurvy; they
represent only incompletely the deterioration of the blood that exists as a result of
depraved nutrition.* -

Causes.—The evidence is all but unanimous that the want of fresh vegetable food.
or of some of the constituents which compose fresh vegetable, and probably also fresh
animal, food is the cause of scurvy.

What Mr. Busk said with regard to the causation of the disease, seems to embrace
the general spirit of the evidence. He considered scurvy to be'“ essentially & conse-
“quence of defective rather than of deficient nutrition ...... a species of starvation,”
due to the want of ‘o particular element, of the nature of which we are entirely
' “ignerant,” but which is, “according to most authorities, afforded solely by fresh

“ vegetable juices; whilst some are of opinion that fresh animal flesh, in the raw state
‘(‘ mor;e especially, and milk, are also possessed of powerful antiscorbutic properties.”
5249). ‘

The opinions of the majority of the Medical witnesses who had observed scurvy

and had made a study of it, coincided with the above, and were as follows :—

Dr. Payy.—* Observation has shown us that scurvy depends upon the absence of
“ the proper quantity of succulent fresh food” (5150), “ or its representative, some
“kind of vegetable juice” (5152). Sir Robert Christison, quoted by Dr. Pavy in his
evidence, says: ““ But all observers and authors of crediv insist on the necessity of some
“ dietetic error as the cause of scurvy ” (5191).

Dr. Guy.—* The absence of succulent vegetables from a dietary is the usual, if not
“ the invariable cause of outbreaks of scurvy ” (5316).

Dr. Barnes.—* The only one constant condition is the privation of vegetable fuod ”
(7032) **Scurvyis a disease of a gradual breaking down of the nutritious qualities
“ of the blood, the gradual result of the deprivation of vegetable food ” (7108).

* Mr. Busk, whosc attention has heen especially directed to the appearances which the blood of & scorbutic
patient presents, siys :—* I'rom what 13 known of the character of the blood in scurvy, it may perhaps be sur-
¢ mised that the chunges from the normal condition presenied by it are due to its not being renewed with the
 game rapidity. or to the same extent, as it 15 continually being renewed under most other circumstances, In
*¢ other words, there is, what way be termed, an urrest of development—an atrophy of the blood, which con-
* sequently demands a variable length of time. proportionate, one may suppose, to its greater or less richness,
“if one may use such a word, or to the greater or less activity of the exhaustive agencies to which the
¢- system is exposed, becomes at length unfit any longer to perform its normal function in the maintenance
* of heat and the supply of cnergy and material for the different vital processes, but pre-eminently for those
¢ of the muscular system.”

“ With regard to the cause or causes by which this condition of the blood is brought about, though
¢ the rationale of its or their action is quite unknown, there can be no doubt, as a matter of fact, that the
“ principal, if not the sole cause of true scurvy is the absence of fresh vegetable juices, or, as some suppose.
“ and as [ think with sufficient reason, of fresh animal juices—meaning by ¢ fresh’ the juices of uncooked
“flesh. What may be the nature of the deficient clement is at present altogether unknown, we can
¢ therefore merely regard the effect produced by its absence in the light of su ultimate fact.”
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Dr. Buziard.— Scurvy-is a“ peculiar state of -mal-nutrition, supervening

¢ upon the continued use of a dietary deficient in fresh vegetable material, and tending |,
““ to death after a longer or shorter interval, if the circumstances under which it ‘arose; . "

-

* remain unaltered” (5422). = .., . S T P R
Dr. Macdonald.—* It is the deprivation of vegetable food which is the cause;of + . -

“seurvy” (4891). © -~ . . - R ; ‘ R
Dr. De Chaumont.—= The principal, if not the only cause of scurvy, is the want,
““ of fresh vegetable food, or at any rate of some of the constituents which compose ' '
« fresh vegetable food ” (4976). - ‘ A P
Dr. Leach.—* 1 class the causation first to the want of antiscorbutics, such as = b
“ lime juice, or any other class of fresh vegetable food, and the bad quality of amimal' -~ '
*¢ diet, or insufficient quantity of animal diet * (5542). N ‘ Iy F
Dr. W. Dickson.—* 1 believe it to be a purely dietetic disease” (5652). ~“I- - "5
- consider that the immediate and direct cause of the outbreak was the privation of fresh ' [
“ yegetable food, or its substitute, lime juice ? (5619). ‘ N O
Dr. Rae—*T consider scurvy a blood diseage, caused by a deficiency of some-: i
“ thing that it gets from vegetables (8576), and that when you have no vegetable'or' P
“ no bread, there is something that the system wants which is in very small quantity R
“in animal food, and therefore you have to eat. a very great deal more than you
- want in order to get at this quanfity from the meat” (8784)." ' L
Dr. Munro—~—Scorbutic symptoms were general among the troops in the Crimea, . /.’
the cause in operation was “ the absence of fresh vegetables” (8548), oo ‘
Sir Alex. Armstrong.—* The abserice of fresh vegetable tood of itself would cause RS
¢ geurvy” (8959). : oy R
It is proper to observe, that notwithstanding the almost unanimous evidence in favour -
of the opinion that scurvy is caused by a deficient supply of fresh vegetable ' food, other
opinions have been advanced by eminent authorities. The chief of these are the opinion
of Sir Robert Christison, that a deficiency of the nitrogenous principles of food, and
especially of albumen and casein, is a cause of scurvy'; that of Dr. Garrod, which refers . - ‘
the production of the-disease mainly to the absence of potash ; and that of ‘Dr. Aldridge, -
which assigns the greatest influence in the production of the disease to.the absence or ;
deficiency of phosphorus, sulphur, lime, potash, and soda. The arguments in supportiof * - '/
these opinions have not, however, been sufficient to lead to the general adoption of any - g
of them, nor has any of these opinions been advanced in the evidence afforded to the
Committee. That evidence very decidedly refers the production of scurvy to ‘the- |
absence or deficient supply of fresh vegetable food or of its constituents ; and there' can .
be little doubt that in doing s0, it gives expression to the generally accepted opinion.*, . ' .
Although scurvy be essentially a disease of mal-nutrition, having as its invariable by
antecedent a deficiency or absolute want of certain substances usually supplied' by fresh | '
vegetable food, there are various conditions which, though of themselves insufficient to' |
produce the disease, powerfully contributeto its early appearance, and aid in its develop- ..
ment. Genetally described, these conditions axe such as interfere with nutrition and lower ©
the standard of health. - The more prominent of them seem to b¢ illness from jntermittent - |
fever, cholera, or dysentery ; deprivation of the sun’s Jight; an impure or damp atmos- -7
phere ; cold ; want of sufficient exercise,; a dietary deficient in fresh meat ; .and fatigue.
Many of these concurrent antecedents, or secondary causes, have been referred to in the:
evidence, and are described in the history of the sledge journeys; but in order to-
appreciate the importance of such of them as existed in the recent expedition, it may ' i

s h
-

be convenient to advert to some of the leading incidents of the expedition,” =~ " |

i

Manned by carefully selected crews, and provided with supplies of food,'medicines. &
and medical comforts:on a scale probably more liberal than that of any previous'expedi= . " "'
tion, the ¢ Alert ” and., * Discovery” sailed from Portsmouth on the 29th of May, 1875. .. i
After an “ unprecedented passage” the “‘north water” was entered on the 25th of July;" . . i}
and the obstacles of Smith Sound and Kennedy Channel’ having been: successfully. .= | .
encountered. the “ Discovery” was secured in her winter quarters/in Lady Franklin = " @ -/

! o ' - T Pt ‘f‘H‘ R G %]w{’ ﬁAtzﬁ
L

* In August 1874, M. Villemin presented to the Academy of Medicine in Paris a' Memoir (Causésiet, "
Naturo du Scorbut) in which he attempted to prove ‘that scurvy, far from being’ the consequence .0 'deficient *' ¢ ..
nutrition, was % une maladie .endémo-épidémique, contagieuse, unalogue -au typhus, &' la: peste, et résultant . ©. ', .
d'un miasme particulier.” "In the following October (Séance du 20 Octobre, 1874) this, opinion was ably sad,” . *
exhaustively combated ‘before the Academy by. M. Alfred Le Roy de Méricourt, whose experienceérof scurvy, . ...
as Medical Officer of the-French: Navy at Brest, as well as'in India, Newfoundland, the Crimea; and Paris’ O
du{)ing the two sieges'of 1870 and 1871, entitles him-to express with some ‘authority. anvopinion-onhid "
subject. L ‘ C v L K T Y Yo
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Sound (latitude 81° 44" North), on the 25th of August  After considerable delays, owing
to constantly increasing difficulties in her northwurd progress, the “ Alert” was, on the
2nd of September, in her turn secured in winter quarters near the north entrance of

tobeson Channel, in latitwle 82° 27’ North, a higher latitude than any vessel had ever
buefore attained. The erews of the two ships were now occupied in preparations for the
approaching winter ; and expeditions, generally extending over a few days, but in one
instauce over so long a period as twenty days, and consisting of mau and dog-sledges,
were sent {rom each ship in order to explore the neighbouring coasts, and advance boats
and stores of provisions in anticipation of the more important sledge expeditons to be
andertaken during the following spring and summer. With the disappearance of the
sun, on the i2th of October in the case of the * Alert,” and on the 16th of October in the
case of the “ Discovery,” the long arctic winter was entered upon, the sledge expeditions
ceased, and the crews began the winter’s routine which terminated only when the sun
reappearcd on the 29th of February, 1876, in the case of the “ Discovery,” and on the
1st of March in that of the “ Alert.”

The occupations of this prolonged winter included amusements of various kinds,
and much besides to serve as interesting employment ; but it was necessarily attended
with comparatively little excrcise in the open air, as well as by confinement on board
ship for many hours during each day. Sir George Nares, however, was, at its termina-
tion, able to report that it ** was pussed by each individual on board with much cheer-
¢ fulness and contentment.”® ‘

During this wiater, and for some time anterior to it, the crews bad heen fed on a
diet of o liberal description, in which the vegetable element was fairly represented, and

-daily rations of onc ounce of lime juice werc served ouv; while variety was obtained—

oceasionally in the “Alert,” and trequently in the *“ Discovery "—by the issue of fresh
weat.t It is worthy of note that the ration of rum was increased from halt~a-gill to one
gill from the 16th of October, 1875, to the 29th of February, 1876, in the “ Discovery,”
and fiom the 26th of October, 1875, until the 8rd of April, 1876, in the ¢ Alert.”

On the reappearance of the sun, active preparations were made, during the month
of March, for the spring sledging operations, which began early in April; but the dist
on hoard ship continued to be represented by the winter scale, with the exception that
a double allowance of lime juice was served out on board the “ Alert” from the 4th of
March until the 3rd of April. The number of men on board each ship at this time was as
follows :—*“ Alert,” 14 officers and 56 men (including 1 officer and 7 men from the
“ Discovery,” who wintered in the ““Alert”); “ Discovery,” 12 officers and 40 men.

“There is abundant evidence to show that the health of these 26 officers and 96 men was

¢

considered to be satisfactory during the winter and until the commencement of April
(426, 560).  Dr. Colan, of the  Alert,” stated that the health of the men under his medical
care was remarkable during the winter of 1875 and until he examined the men for the
general sledging. ¢ Taking the usual run of the service, it was better during that time
“ than was that of the general run of ships that I have ever had ” (1627). Dr. Moss,
also of the ““ Alert,” when invited to state his “ general opinion of the physical condition
“ of the men and their state of health immediately prior to the 3rd of April,” replied,—
« With one or two exceptions, I looked upon all asin good health and physical strength ”
(2203). Dr. Ninnis, of the “ Discovery,” when asked if the 52 men of his ship had
good health until spring, replied,—* Very good health until the 1st of January or the
“ beginning of the ycar, when 1 bad my hirst case of scurvy” (2512); and, on being
further asked if he was satistied with the health of his crew, with the exception of this
case, be answered,—* Perfectly. T think that everybody was in thoroughly good
“ health ; in fact, I am sure of it” (2532). Dr. Coppinger, of the same ship, con-
sidered that the health of the crew of the “Discovery” was generally satislactory
during this period, and that the absence of light and the confinement did not produce
any obvious effects upon their health, except in the case of one man who suftered from
scurvy during winter (2832-2834). Those opinions are confirmed by the * Returns
« of Sick and Wounded ” prepared by Dr, Colan and Dr. Ninnis, the Senior Medical
Ofticers of the two ships; which show that the illnesses were few in number and
genevally of o trivial nature—several cases of frost-bite and one of scurvy being
excepted. It further appears from these returns that, within this period, the cases of
illness were considerably more numerous on board the ¢ Discovery” than on board
the ¢ Alert.” “ | 3 ‘ :

A new stage in the history of the expedition was entered upon, with the commence-

ment of the sledging operations early in April, and from this time until the end of gj

% Report of Procecdings, Arctic Expedition, 1875-6 (C.—1636), p. 18.
1 See Report of Dietary of  Alert,” Appendix No. 8; and of ¢ Discovery,” Appendix No. 10.
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July, the men. of both'ships .were, with a few: exceptions, 'chiefly- engaged in sledge . " -
work. ' Whilst sledging; the diet on' which' they 'had ,previously been subsisting was. '/
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changed, aid. a-totally: different one adopted ;, the comparative -inaction “that_ existed: " !
during winter and early spring was abruptly superseded’ by, physical work of the most | - .75
trying description; ‘and 'the: protection of the, ships;was "exchanged for exposure to’ R
extreme cold ‘and occasional wet. In a short time scurvy made its appearance. = Cases . - e

of this'disease appeared in a large number'of. the sledge’ expeditions. | In the chief and: ' "/
most extended ones, scurvy prostrated man after man of the-sledgers, until ‘expeditions,”’ . ‘-
started with the highest’ enthusiasm .and ‘sustained, with' praiseworthy, courage and R IR
resolution; were forced to return as best they could ‘from the ‘advanced points they had - '~ &%
arduously attained. T R T R
From the commencement of April until July, there. were 59 cases of this.disease
among the 122, officers and men of the two ships; and of these, 40 cases, occurred in , |
the “Alert’s” crew (3 officers and 37 men), and 19 in the Discovery’s ” crew (2 officers
and 17 men). Four cases terminated in death, two* being men of the  Alert,” and two
men of the *“ Discovery ;" and these four deaths comprised the entire mortality of -the -
expedition. o S TR A
® 'With one single exception, these 59 men became ill while sledging, or shortly after '~
ing from sledge expeditions. This exceptional .case. was that. of, 'the, ship’s'
steward of the ° Alert,” a man ‘who was entered in the sick-list on the 8th of April, on N
account of contusion of the thigh, caused by the pressure of a heavy ‘cask of provisions, '--"
and in whom scorbutic symptoms appeared after he had been on the sick-list and
confined on board ship for twenty-two days. Tn reference.to him Dr. Colan states,’ ...
7T think he took too much spirits at times” (1802) ; and Dr. Moss, “I think he was. - .
“in the habit of taking more than his allowance of liquor, or that his allowance ‘of -~ .~ | . ¥
“liquor was too much for him” (2208). ., ‘ A
Two other of those 59 cases occurred in men who had been for some time invalided - .
on account of frost-bite, contracted during sledging. . o P
Tt is a remarkable fact that cases of scurvy occurred in each of the three principal) .7

'

rety

and extended: sledge expeditions, within from ‘ten to twenty-seven days after the . .
sledging commenced, and in men who, in common with all employed in these expeditions, = '/ 3

were apparently in good health on leaving the ships, and had been specially reported by . .. 7’28

i K
N
)k
;

the Medical Officers to be fit, for the duties upon which they were about to enter.: | "
This early appearance of scurvy—so exceptional, and in, the opinion 'of -the majority | )" ™.

i '
.

of the witnesses, so unprecedented in the history of the disease—has led to the.sug-~ . | &
gestions that the conditions to which'the men were subjected during the winter had' ,, . '3 ¢
greatly deteriorated their health (5351), ‘and had even' of themselves produced a ' /. i

scorbutic taint, (153, 3039, 3045) which..obviously manifested itself only-when the men '
were subjected to the exposure and fatigue, and, in the opinion of nearly every medical " " {7
witness, the faulty dietary of the sledge expeditions. = ' AT T

The chief of the conditions likely to affect health to which the crews'were subjected .- . /-
during the winter were the following :—~ * \ .o S A T

1. Absence of Sunlight.—The ships had wintered in' a parallel: of latitude higher .’
than any previous ships ; and owing to -this, the sun was not seen from the  Alert” .
for 142" days, and from the * Discovery” for 138, days., ~The resulting ‘absencé..of . ']
sunlight was considered to have produced injury to healtl,t-the. chief manifestation of = .
this injury being a pale and blanched appearance, which, however, quickly disappeared ' -«
on the return.of the sun. '« - S S DR

'

2. The breathing of an Impure \A‘pmospherc. —TIn spite of the preqa“,utioﬁg‘fék’enf”

|
w

]
et

e the' " L]
atmosphere of, the:lower deck,.where the men slept. and.spent a large portion-of the: ... ‘g%
twenty-four hours, was unfitted for the proper maintenance of health. ', In. the « Afert,” -, "

the space allotted to each man seems to have been only 107 cubic feet (2258, 9316), and’ T
in the * Discovery”’.140 cubic feet (2860) ; while,-owing to ithe low temperaturerof the '~ '

[

outside air, and the absence of ‘any special means of overcoming the difficulty of renewal * o
thereby -occasioned, it ‘was utterly. impossible to replace the air between decks by freshair; " vy
- - - I K [ IR PR ] [IE IO Y }}‘!“ ":3

* Ope of those two'(Neil Petersen) was frost-bitten, and after undergoing partial amputation of both ' .
feet; succumbed two months after the receipt ‘of his injuries, scorbutic symptoms having” appeared abouta, '\ . -
month before death.—(1688-1708, aud Dr. Colan’s Medical Report.) . @ ' .7 '~ I A R
=4, + Kane,in his ¢ Arctic Explorations,” p, 92, says, in'allusion. to the-influence’ of the, absence of sun-

Tight :—% The influence'of this long intense datkness was most ‘distressing. ' Even our’ dogs; althongh the

“grreater patt of ‘them were natives of the Arctic Circle, were unable to withstand it Most-of 'them died -
“from an-anomalous form of disesse; to which'I am satiéfied the absence of light contributed as" much as the’r. © .
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so frequently as was requisite. The Medical Officers of the two ships from time to time
examined the air of the men’s sleeping quarters in the lower decks, by the test usually
employed for determining the amount of impurity; and assuming, as all the circum-
stances warrant, that the air in the arctic regions does not contain any marked excess
of carbonic acid, the air in the lower decks was shown to be very impure. The average
of these analyses of the amount of carbonic acid, which indicates also the amount of
organic and other impurity, was, in the “Alert,” 0'3314 per cent. of carbonic acid
(Appendix No. 20), or more than five times as much as the maximum quantity in a
sufficiently pure air ; and in the “ Discovery,” 0'415 per cent. (Appendix No. 21), or
nearly seven times as much as this maximum quantity. ‘ :

3. Dampness.—The insufficient renewal of the air in the lower decks was necessarily
accompanied with accumulation of vapour, derived to some extent from the exhaled
breath, but also from steam issuing from the food served and consumed on these decks.
The removal of this vapour by the existing means of ventilation was impossible, and,
accordingly, the atmosphere was generally damp ; moisture condensed on all the cold
surfaces, and at times, bedding and clothing became damp notwithstanding every care
and attention (119, 1654, 383, 2535).

4. Exposure to emtreme Changes of Temperature—~The mean temperature of the
“Alert” during winter of the lower deck—

At the height of 49 inches above deck, was 49°8

At 3 71 39 2 ] 530'7
At ”» 59 39 3 i 52°°8
At s 17 ”» 1] 2] 43>1

' The mean temperature of the outer air during the month of March—the month which

proved the coldest in the late expedition—was stated to have been —40° in the
neighbourhood of the “ Alert,” and — 41° in the neighbourhood of the * Discovery.”

5. Deficiency of Fresh Meat in the Dietary.—In the Report of the Admiralty
Arctic Committee, which related to the equipment and fitting out of the Arctic
Expedition of 1875, attention is drawn to the existence of animal life in the

- highest latitudes yet reached in Smith’s Sound. The experience of the recent ex-

pedition seems to show that animal life decreased the higher the latitude attained, until

it became scarce in the winter quarters taken up by the ships; for whilst the crew of

the «“ Discovery ” was able to obtain a sufficient supply of large game to permit of fresh "
meat, being issued on 53 days, the crew of the “ Alert ” was restricted during the same

period to an issue of fresh meat on only 14 days.

6. Confinement inthe Lower Deck during the grealer part of the twenty-four hours.—
The injurious effects resulting from a vitiated atmosphere, and, indeed, from nearly all
the other conditions that have been referred to, would no doubt be intensified by
prolonged daily confinement in the lower deck. Thete is evidence also to show that
some relationship exists between confinement and the development of scurvy, for the
liability to scurvy would appear to increase in proportion to the duration of the confine-
ment (5448). This evidence is derived from investigations of scurvy among prisoners in
gaols, and notably in the Penitentiaries at Perth* and Milbankt,

To these various conditions, the men had been subjected during the time they were
confined in winter quarters. They nevertheless remained free from scurvy, with the
single exception of one case on board the ““ Discovery.” The exceptional case, however,
was that of a cooper, who became ill early in January, 1876, and who, according to
Dr. Ninnis, “has been accustomed to drinking to excess, dislikes preserved meat and
“ vegetables,” and, further, is said to have “ surreptitiously abstained from the fresh
“ beef, preserved meat and vegetables whenever he found the opportunity.”f

It would, at the same time, be contrary to all experience to suppose that men
subjected for many months to the conditions existing during this winter were not
injuriously affected. To what extent they were affected, and whether any causal
relationship can be traced between these conditions and the numerous cases of scurvy
represented in the following tables, will now be considered.

* On Scurvy, Sir Robert Christison, Bart.,  The Monthly Journal of Medical Science,” June and July, 1847.
t On the Treatment and Pathology of Scurvy, “ The British and Foreign Medico-Chirurgical Review,*
October, 1848, p. 447,

.Remarks accompanying the Nosological Return of H.M.S. ¢ Discovery,” for the quarters endin
31st tMan*ch and 30th June, 1876. & i & d &




ALERT. DISCOVERY.
£ . £ :
Complement. Elgl]d Complement. gl g3
SiE |8 oclE| &
Number of officers and men .e 13 1 49 | 62 ] Number of officers and men .o 13 | 47 | 60
Number lent from ¢ Discovery” Number lent to the * Alert” before L
who wintered in the ¢ Alert” .. 11 71 8 the winter of 1875~76, and who
wintered in the ¢ Alert ” e 11 7] 8
Total number who wintered in the
“Alert” .. . . .« [14]56] 70 Total number who wintered in: the
“ Discovery™ .. .. . 124052 |
i .
£ . g .
Sl gl 3 g | 8| &
Cases of Scurvy. g191 &8 Cases of Scurvy. g1l 8
Number of cases among men of Number of cases among men of
the * Alert” . . 3138740 “Discovery” .. . . 2118] 20
Number among men of “Discovery” ‘ Number among men of # Discovery” |~
who wintered in the ¢ Alert” .. 0] 5| 5 who wintered in the “ Alert” .. 0) 51 b
Total number among the men who Total number among the men who ‘
unntered in the  dlert” .. e 13142 45 wintered in the * Discovery” .. 2118115
£ . £ .
S| 4@ '8 gl 3
Deaths from Scurvy. g S |8 Deatks from Seurvy. SRR
Number of deaths among men of Number of desths among the men
the * Alert” .. . . 0, 2| 2 of the ¢ Discovery” ., . 0! 21 2
Number among men of the Number among men of the
“Discovery” who wintered in ¢ Discovery ” who wintered in v
the ¢ Alert” ., . .. o 11 1 the « Alert” .. . . 0} 1} 1
Total number among the men who Total number among the men who ’
wintered tn the ¢ Alert” . . 0| 8| 84 wintered in the “ Discovery™ 0 1] 1

The men of both ships were during the winter subjected in nearly 'equal degree to
the effects of confinement, dampness, cold and extreme changes of temperature; the
men of the “ Alert ” experienced a somewhat more prolonged absence of sun light, and
a decidedly greater deficiency in the quantity of 'fresh meat than the men of the
“ Discovery ”; while the men of the latter ship were probably subjected to a more
impure atmosphere than the men of the former. All of these 'conditions. dperate
prejudicially to health, and reduce physical strength. They may thereby favour the
development of scurvy, in common with other forms of disease; but. the evidence
given to the Committee is pointedly opposed to the opinion that they could produce
scurvy in men subsisting on a diet in which the vegetable element was fairly well
represented, such as that used on board the two ships during the winter.* Were they'in
any sense essential antecedents to this disease, the majority of the cases would certainly
have occurred while they were in action, and not after they had for several weeks ceased
to operate, and conditions of -a totally different character been substituted for them.t
That the position should have been assigned to them of essential causes, or even of the
most important of the accessory causes, seems due to the fact that in the history.of this
outbreak there were certain circumstances of a remarkable and noteworthy description

for which an explanation appeared most readily to be found among the conditions that

existed on board the ships during the winter. " These' circumstances are: (1) the great
disparity between the number of cases in the men of the two ships, and (2) the

unusually early occurrence of several cases after what is generally regarded as the.

essential antecedent of scurvy came into operation.

N

* 4994 ; 491>0-4912; 5307 ; 53515858 : 54375450 ;56035606 ;' 5é19—5620,

1 See experience of the Austrian Ship * Tegetthoff,” in *“ New Londs within the Ar’ctijc“Cix%le,”vby' Jnhns
627 " J . 4 4 7»‘ “7 “‘H’l “

Payer, Vol. i., p. 313 (1876).
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1. The great disparity between the number of cases in the men of the two ships—A
reference to the tables shows that 45 men among the 70 who wintered in the “Alert”
(or 64 per cent.) were affected with scurvy, whereas only 15 men among the 52 who
wintered on the ¢ Discovery” (or 29 per cent.) were affected. Two of the conditions
that were present in different degrees in the two ships have been thought accountable
for this great disparity. These are the somewhat more prolonged absence of sun light,
and the much greater deficiency of fresh meat, to which the men of the “ Alert™ were
subjected.

The first, however, was merely a difference of four days—the *‘Discovery’s” men
having been deprived of sun light for 138 days and the “ Alert’s” men for 142 days—
and cannot of itself account for a difference of 85 per cent. in the numbers affected
proportional to the crews of the two ships.

The second constitutes a much more marked difference. It appears from the
evidence and the reports of the Commanding Officers of the two ships, that fresh meat,
chiefly in the form of musk-ox beef, was served out, during the winter’s confinemens,
only 14 times on board the ““Alert,” (2075) whereas it was served out 53 times on board the
“ Discovery (Appendix No. 10).” To the extent represented by this difference, the
“Alert’s” men were supplied more largely with the preserved and salt meat carried by the
ships ; which, although of good quality, is not considered so well fitted as fresh meat to
maintain a high standard of health. The positive advantage was also enjoyed by the
“ Discovery’s” men of obtaining more frequent supplies of a food which has acquired,
probably on sufficient grounds, a high reputation as a prophylactic against scurvy. This
reputation is mainly founded on experiences in which enormous quantities of fresh meat
were consumed (as 3% lbs. or even § lbs. of fresh venison daily*), or in which the fresh
meat was eaten raw,t by men who did not suffer from scurvy, although conditions were
present favourable to the production of that disease. On board the ¢ Discovery,”
however, fresh meat was issued at irregular intervals ; the ration for a short period was
only one pound three to four times a week, and for a more considerable period one pound
and a-half once a week; and the meat was eaten in the ordinary cooked form. That
fresh cooked meat, consumed in these quantities, possesses the power of preventing
scurvy in the presence of conditions otherwise sufficient to develope that disease,
cannot be assumed from any existing data (2385, 2388, 2389, 2639, 4851, 5268, 5423,
5424, 5525). The evidence is undoubtedly against this supposition, and even more so
against the supposition that any antiscorbutic power can be exerted by such consumption
for several weeks after the consumption had altogether ceased. The latter supposition
must be maintained in order to assume that the greater immunity from scurvy among
the men who wintered in the “Discovery” was due to the greater quantity of fresh
meat consumed by these men during the winter ; for with the exception of one case
that occurred on board the “ Discovery” in winter, all the cases in this outbreak and in
both ships occurred during the sledging season, and not until several weeks after the last
preceding issue of fresh meat on board the ¢ Discovery.” '

2. The unusually early occurrence of several cases of scurvy after what is generally
regarded as the essential antecedent of scurvy came into operation.—Although the
majority of the cases of scurvy did mot occur until several weeks after the sledge
expeditions had left the ships, still there were several cases which originated only a few
days after the starting of these expeditions, and in men who had enjoyed good health
~during the winter. The earliest of these were connected with two of the three most
important sledge expeditions, the Northern under Commander Markham, and the Eastern
under Lieutenant Beaumont. InCommander Markham’s party, John Shirley became ill on
the eleventh day, George Porter on the twelfth day, and Alfred Pearce on the sixteenth
day ; and other cases followed in quick succession. In Lieutenant Beaumont’s party,
James Hand became ill on the seventeenth day after the expedition left the ¢ Alert.”

The occurrence of these, and of several other cases which made their appearance
early in the sledging season, seems to have been the main reason for the expression of
opinions such as the following, which appear in the evidence :—“It is evident that
“twelve days of travelling did not give these men scurvy, if so, it is contrary to all
“ previous experience” (3045); “I believe the disease manifested itself within a few
“ days after leaving the ship, and I think it is impossible that the disease could have
“ shown itself if the seeds had not been sown in winter ” (3986) ; “ Taking the sledge
“ parties alone, from the fact of scurvy breaking out among the sledge crew or crews ten

* Dr, Rae, Paper handed in to the Committee, Appendix No. 27, also 8710 and 8779 of Evidence; and
Admiral Pullen, 6105,
t Kane's  Arctic Explorations,” London, 1876, p. 263 ; Dr. Pavy, 5159 of Evidence ; 4925.
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-« or eleven days after their leaving the ship, my opinion is that they were scorbutic before
“ they left” (4689); “I think that these men, when they started on the sledging expedi-
-“ tions, were already scorbutic” (5454); “The circumstance; therefore, that in the late
"“ expedition, in the sledging parties, the disease made its appearance in' some cases
“ within a fortnight, affords to my mind almost conclusive evidence that the men were

“ not really as vigorous as their appearance seemed to indicate ” (5249). o
In so far as these opinions 1mply merely that the conditions to which the men

were subjected during the winter had produced a deterioration of health conducive to

the development of -scurvy in common with other diseases, they may be. regarded as
justified by the general observation of the effect of these and similar conditions. Their
Jjustness, however, cannot be so readily assumed when they imply that because the
interval between the commencement of the operation of the alleged essential cause of
scurvy and the first obvious appearance of the disease was a brief one, therefore the
alleged cause could not have been the true cause, but rather that the true cause is to
be found among the conditions existing at a more distant period. ‘

It is not, as appears to be assumed, an unprecedented circumstance in the history
of scurvy, that cases of the disease should occur within a few days after new conditions,
and presumably the effective conditions, had come into operation. In the memorable
voyage of Anson round the world, one of the ships of his squadron, the ‘ Centurion,”
gset sail from St. Helens, Isle of Wight, on the 18th of September, 1740; and
after a run to Madeira, which occupied an unusually long time, and -was accompanied
with much sickness from fever, proceeded to the island of St. Catharine, on the coast of
Brazil, and thence to St. Julian, on the coast of Patagonia The time spent in reaching
St. Julian was 152 days, the ship having remained for 9 days at Madeira, and for
29 days at St. Catharine. After a stay of 10 days at St. Julian;, the crew sailed from
that port in good spirits, and as far as can be learned in good health. The next desti-
nation was Juan Fernandez, and 105 days was occupied in reaching it. The present
interest of the narrative centres in the incidents of those 105 days, which were spent, to
quote the words of the narrator, “amid storms, cold, frost, and deluges of water, under
“unparalleled exposure, fatigue, and privation.”... ... In about 10 days after leaving
¢ St. Julian the scurvy began to show itself, and in less than two months it had spread to
“guch a degree that there were few on board free from it.”* ‘ L

The conditions that existed on board the two ships during the winter do not there-
fore appear to have had any direct causal relationship to the outbreak of scurvy that
subsequently nccurred ; nor, indeed, do they appear to have affected the health of the
crews in any distinct or dppreciable manner. That some deterioration of health, some
interference with nutrition, rendering men more susceptible of disease, did occur how-
ever, must be inferred from the very nature of the conditions. . This inference receives
support from the fact, that during the autumn preceding this winter, sledge expeditions
were undertaken, which in some of their conditions resembled those of the subsequent
spring and summer, but which nevertheless were not attended with scurvy. C

Board Ship Dietary.~—DBefore passing from the consideration of the circumstances
existing during the winter, it may be advisable to refer to the dietary then in use.
The full reports, prepared by the Commanding Officers of the two ships, contain all the
information requisite for forming an opinion of the sufficiency of this dietary. It has
already been stated that it was supplemented by the daily issue of at least one ounce of
lime juice, and that it was at times modified by the substitution of fresh meat for
preserved and salted meat, this modification having taken place more frequently in the
“ Discovery ” than in-the “ Alert” (Appendix, Nos. 8 and 10).t A large number of the
substances mentioned in this dietary %ave been examined by the Committee, and their
quality was found to be in every respect excellent, with the single exception that the
salt beef was stated to be oversalted. Several of the foods, also, including the lime juice,
have been analysed by the direction of the Committee ; and the reports of the eminent

chemists who have undertaken this duty have shown that the foods submitted to'them .
are of good quality (pp. sxii—xxx). It is interesting to find that the processes of

preservation had in no respects impaired the quality or nutritive value of the moist

preserved -vegetables, such as the tinned carrots, nor of the dry preserved potatoes ..

(Edwards’). The latter is of special importance, as the antiscorbutic reputation’ of the
potato, in its ordinary form, is great and fully established. The analyses of the dry
vegetables, represented by compressed cabbage and compressed mixed vegetables, yields

* Public Health: A'Popular. Ix}tr‘oduction to Sanitafr‘y Science. By William A. Guy, MB., &c. 1874, © - 1 F

pp. 154, 156. ‘
"} 7950, 8100, 8101, 81898222, 8382, 9303.
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results which are not so satisfactory ; as certain of their saline constituents were found
to be deficient. No deleterious effects, however, can be traced to this deficiency, but it
i impossible to decide whether this be due to the unimportance of the deficiency, or to
the fact that it was supplemented by the saline ingredients contained in the other
vegetables and foods used on board the ships.

The Committee also received much interesting information respecting the productive
value, in supplying force and, indirectly, in affording nourishment, of this dietary
(4998, 5323-5326). The dietary has generally been pronounced to be an adequate and
well arranged one(3263, 1902, 5249, 5324), and to quote Dr. De Chaumont’s words, “ a very
“good diet, indeed, and quite sufficient for the purpose ” (4998). The men remained
in good health, and even gained in weight, while subsisting upon it (2027, 9139);
nor did scurvy occur among any of the men who had been restricted to this scale of diet,
with the exception of the one case on board each of the two ships, to which allusion
has already been made (pp. ix and x).

At the termination of this winter’s confinement, the sledging season commenced,
during which 59 cases out of the 60 in this outbreak made their appearance, one of
the 59 being the case of the “Alert’s” steward, already referred to (p.ix). It is
therefore important to consider what conditions existed during this season prejudicial
to health, and to what extent they were conducive to the scorbutic disease that
appeared. - :

d Among the requirements of sledge travelling, and especially of extended journeys,
is the reduction to as small limits as possible of the weights carried. The weight of
many articles of food may now be greatly reduced without any obvious impairment
of nutritive value, by the abstraction of a portion of the water they naturally contain,
this water being returned during the process of cooking. Condensed foods are for
this reason used as largely as possible by sledge parties; and several are represented
‘in the sledge dietary of the recent expedition, such as preserved potato and pemmican.
It must be recollected that the water 1s only temporarily removed from these condensed
foods, otherwise a wrong impression may be produced on comparing the scheme of' diet
used on board the ships witg that of the sledge parties of the recent expedition. The
total weight of food for one man per diem represented by the former is 321 ounces,
and by the latter 275 ounces (Appendix Nos. 3 and 10), no allowance being made
for the water temporarily abstracted from foods in both schemes. When, however,
the foods are reduced to the state of water-free solids, and the board-ship dietary
compared with that of the sledge parties, it is found that the former dietary isin
reality o less liberal one than the latter, as it contains only 2744 ounces of water-free
solids while the sledging dietary contains 35°65 ounces. Further, it has been estimated
that 840 foot-tons of productive work could be done without loss of weight on the former
diet, and so much as 585 foot-tons on the latter (4999, 5000).

It has already been stated that the board-ship dietary was apparently a sufficient
one for men in the conditions of the crews during the winter, and that it was well
fitted, especially with the acccompanying rations of lime juice, to protect men against
scorbutic disease. These statements are confirmed by the medical reports for the winter
season.

It is now necessary to consider what opinion may be formed on these points respecting
the dietary of the sledge parties.

The expeditions during the sledging season varied greatly in their duration and in
the hardships and physical exertions that accompanied them. The most prolonged were
the three extended sledge expeditions, that to the North under Commander Markham,
to the East under Lieutenant Beaumont, and to the West under Lieutenant Aldrich ;
and it would appear that the physical exertions undergone by the men, as well as the
exposure to vicissitudes of climate, were greater in these than in any of the other sledge
expeditions. ‘

The following extracts (to some extent abridged), from the Journals of the Com-
manding Officers may serve to give some idea of the exertions undergone by the men,
and of the trials to which they were subjected :— |

Commander Markham’s Journal of the Northern Exploring Division between
April 8rd and June 14th, 1876 :—

« April 3rd—Left the ship at 11 AM. Therm. — 33° Snow deep, and the
“ sledges dragging very heavily. 5.30 p.M., men showing signs of fatigue. Halted for
“ the day after 51 hours on the march. ‘ ‘

“ April 4th.— Passed a cold, wretched, and sleepless night. Temp. .inside
“tent, — 15°. Few men able to partake of their pemmican either last night .or this
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« morning; - Although our foot gear was placed inside our sleeping bags, nothing thawed, -
¢ everything was frozen quite hard in the morning. Travelling on the floe,is extremely.
« heavy, and we are compelled to double-bink all sledges, thereby making but slow
< progress. - Men getting tired, halted at 4.45 . . John Radmore had all the'toes' on ~ 70 i
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¢ his left foot frost-bitten, but fortunately it was taken in time and circulation restored. o
“ Qur sleeping bags resembled sheet-iron. Hungry enough to eat our full allowance of -
¢ pemmican at supper. Temp. outside tent, — 85° . - . AR NI
“ April 5th.—Temp. inside tent last night as low'as — 25°. Weall slept a‘little . .| .}
“ more comfortably, or rather a little less uncomfortably, though*deprived of all feeling, ' 1"
“in our feet. The men appear a little stiff, and complain of having suffered a g TR
¢ deal last night from pain in their limbs and are to-day suffering from great thirst. -The - - -
“ travelling has not improved and the temp. has been'aslowas — 45° .~ " . 0 g
« April 6th.—Another cold sleepless night over.  Everything frozen stiff and haxd. -1, -
“ Dressing by no means an easy operation. Temp. — 35° “ Lo T e
“ April 7th—Started with the Northern Division at 8 A ; a beautiful day, but,
¢ pery cold. A few slight frost-bites, but quickly restored. . Daniel Harley rather severe VL

“in big toe. . Heavy floes fringed with hummocks, through and over which the-gledges - [
* have to be dragged.' Temp. — 41° | J | J L TR

« April 8th—Occasionally brought to a standstill by a belt of more than ordinarily =~ " !y,
“ large hummocks, through which we have to cut a road with pickaxes and ghovels. . "’
¢ Sledges double-banked as before, Glare of sun oppressive. - A few of the. party;
“ including Parr and myself, suffering from snow-blindness. Temp. —31°. . < '
“ April 9th—Snow still very deep, materially retarding our progress. Temp. — 34°; R
“ April 10th—Our weights are exactly as they should be, namely, 6,080 Jbs. to'be v
“ digtributed on the three sledges. Thus loaded the sledges will drag uncommonly AL
“ heavy, and over the rough hummocks we are certain to encounter our only mode of” ST
“ advancing will be by a system of double-banking, which simply means one mile made- . ¢
“ gaod for every five actually marched. If we accomplish two miles a-day it willbea. = "¢/
“fair day’s work. = ‘ ‘ ‘ P R
« April 11th—Snow falling, Parr in advance with half a dozen men cuttinga = ' !
“ road with pickaxes and shovels, the remainder of the men dragging up the sledge .
“ gingly. Between the hummocks, the snowdrifts are very deep, and we are continually
“ floundering up to our waists, but the men struggle bravely on. The men appearia
“ good deal done up. S ST
“ April 12.—An unexpected but most gratifying change of temperature caused us.
““ t0 pass a comparatively comfortable night.* Travelling througi hummocks isimost

“ unsatisfuctory work ; it is a succession of standing pulls—one, tvo, three, haul ! and Rt
“ very little result. The snow, too, on the floes are very deep, the upper crust of which IERIIRAF:
“ being frozen, the sledge runners break through and sinking into the soft snow render . ... &
“ the dragging very laborious.” S VAT f’%
. v ! ' :g:"j
Commander Beaumont’s account is not more cheering :— L

“ April 6th.~Left ship at 1 P.M.  As it was our first nighl, the men were tired and
“ cold ; the ice makes a very cold bed ; everybody turned in %y 8.30 P.M., but what. with. N
“ the cold and the novelty of things nobudy can sleep ; the pemmican was so stodgy it =~ "
“ was like eating damp sawdust. : T o L
. % April 7th.—Every one very stiff and cramped from the exertion of yesterday-and =~
“ the cold of -the night. Temp, —45°. Pemmican not much liked, though .they dont: - -
¢ Jike to own it. T R S IR
-« April 8th.—All the men feeling stiff and sore. Leggatt nearly fainted, over- @ '
“ worked the first day, has not eaten sufficient food since. The 4 oz. of bacon which we- . @ *
« have at lunch i8 frozen so hard and so intensely cold to the teeth that none can eat it .- '
«« Much difficulty in ‘making the tea owing to the wind. .Rourke fallon down exhausted = '
“ on the snow. : Ther. —85°. - R T ST I
“ April 9th.~—Ther. —381°% Heavy hummocks and the prospect of heavy ice, = -~ .
. April 10th—Men better; confused mass of hummocks presented nothing 'but ' "
« Foints and sharp edges; pickaxes had to clear the way ; sledges were unloaded so.as.to - -
“ lower both sledges and crews down on to the floe, 20, feet below. ..~ ' LT T
¢ April 11th—~We ‘were all'so-tired last night that, for thefirst time out, we slept '~ * -
Gsoundly, o T AR R B  woslept -
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« April 12th.—Ther. —21°. Constant strain on the eyes in trying to distinguish
* the good leads ; not able to see without pain.”

The Western sledging party under Lieutenant Aldrich left the « Alert ” on the same
day as Captain Markham’s party, and was subject to similar privations :—

On the 11th April—eight days after starting—the following entry occurs in Lieut.
Aldrich’s Journal :—“ Every one has eaten a full pannican of pemmican to-night for the
“ first time, their appetites having failed them for eight days.” The same low tem-
. perature, sleeplessness and discomfort to which Captain Markham’s men were subjected,
were experienced and suffered by this party likewise.

By this it will be seen that the work which these sledge parties underwent was
excessive and out of proportion to the exercise they had taken during the winter months;
compared with which, the winter months may be termed a period of comparative
naction.

Every one of the sledge parties tells of the very great amount of fatigue he under-
went. It was not simply the work of dragging the sledge: to have dragged a load
which averaged more than 2001bs. for each man over smooth ice and hard snow, would
have proved a labour of itself, but to drag this weight over the rough ice, and the
hummocks and snow they encountered, increased the work and made it one of distress.

One of the captains of the sledges, a petty officer, describes this work as the
hardest he had ever endured: “The snow,” he says, “was that deep that you sank
“ right down through it, and you had to pull your leg out of the same hole again, and
“ to take the next step in a similar way ; and the sledge would bury itself into it, and
“ the snow drifted here and there, heaving it up into hillocks; you had to drag your
“sledge over it, or cut through it by means of pickaxe and shovel (7821).” These
hummocks varied from 10 to 15 feet in height, and it took two or three hours to cut
a road over them (7824, 7827). |

Other distressing circumstances were in operation towards lowering the physical
energies of the men ; many suffered from thirst, but being warned against eating snow,
they preferred to endure this inconvenience ; while the perspiration caused by the forced
work, and which froze upon them on encamping or on standing still for any time, and
which the heat of their bodies was not always able to thaw, was another source of
discomfort. ““The perspivation found its way through the drawers into the lining of
“ the trousers, and the flaps of the duffle trousers were frozen so hard in consequence
‘¢ of the moisture, that we were unable for some days to button them ” (717).

‘ ‘The excessive cold and fatigue combined took away their appetite, and prevented

them from enjoying that amount of sleep which, in their circumstances, was an absolute
necessity ; in spite of the great fatigue which their work entailed, they ‘ preferred work'
“ to lying in their cold sleeping bags” (746).

In the enumeration of these causes we have wany depressing influences at work at
the same time in men who had passed a winter under adverse circumstances, and who
consequently were not ““in the same vigorous condition that they would have presented
‘ after a season spent under more genial circumstances.”

It is important that these circumstances should be taken into consideration
before forming an opinion as to the sufficiency of the diet consumed by the men during
the sledging expeditions ; for it is necessary that a proper relation should be maintained
between the amount of work and the dietary, and this relationship is subject to
modification according to the quality and variety of the food, to the activity or complete-
ness of the process of nutrition, and to the conditions, other than work, to which the
individual subsisting on the dietary is subjected. ‘

The examination by the Committee of the chief foods contained in the sledge
dietary has already been stated to have shown that their quality is undoubtedly
good (also Appendix, No. 23). Variety was necessarily curtailed by the exigencies of
sledging, but it was to some extent obtained by the presence of both pemmican and
bacon, and of two descriptions of the former on the diet list. - :

On the other hand, the evidence and sledge journals appear to show. that th
fatigue and exposure undergone, and to some extent the novelty of the food, diminished
appetite, at any rate during the earlier days of travelling (729; 961, and extracts from
Journals quoted above). ‘ .

' Further, it is a well ascertained fact in dietetics that exposure to great cold
modifies the food requirements of individuals. During the performance of a givén
amount of work, a much larger quantity of food is required in very cold ‘than in.

erate or warm climates, the difference being used in maintaining- thevtéinpemture

of the body at its normal point. In order that this may be accomplished in the presence *
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of great cold, it is probable, not only that the quantity of food properly assimilated and - .
used in the system should be large, but also that fats and perhaps carbohydrates should -
be largely present in the food. It is further probable that during considerable physical;
Iabour in the presence of great cold, health may be maintained either by a dietary in
which the total quantity of food is very large, without any remarkable increase in'the
proportional amount of fat; or by one in which the total quantity of food, though large,
18 not very remarkably so, but in which the fats are represented in much greater
quantity than in ordinary or standard diets. \ W
The following table, extracted from the evidence, permits of a contrast being made
between the ship and sledging dietaries in respect to their more important nutritive

constituents (4999, 5000) :— : |
SHIP DIET. SLEDGE DIET.

Ratios: “ Rntions; ‘
Constituents. oz. water-free. albuminates = 1. Constituents. oz. waterfree. albuminates'= 1.
Albuminates .. . 476 1-00 Albuminates .. . 709 1:00
Fats ., .. .. 418 0-88 Fats .. . .. 11-65 1-43
Carbohydrates . . .. 1684 354 Carbohydrates. . .o 1522 190 °
Salts (mineral) .. 166 035 Salts (mineral) . 079 010
Total .. 2744 | Total .. 8565

The quantity of nitrogenous material (albuminates) is large in the sledge diet, and
the fats, while in more than ordinary amount in both, are in considerable excess in the
diet scheme of the sledge parties. Whether this excess of fat, taken in conjunction
with the somewhat large total quantity of nutritive material renders this dietary a.
sufficient one for men engaged In severe physical work in extreme cold may best be
decided by experience; but it would appear that in previous arctic expeditions, such
as those of Sir Leopold M‘Clintock, a dietary essentially the same succeeded in
maintaining heaith in a generally satisfactory state, in the presence of severe cold and
considerable physical exertion. L

In these previous expeditions, the cold experienced did not differ very materially -
from that experienced by the recent expedition (3100, 8242, 3685, 4648), but judging
from published narratives and the evidence laid before the Committee, the physical
exertions undergone by the men were greater in the recent expedition, or at any rate
in the chief sledging journieys of this expedition, than on any previous occasion.

In the case of two of these journeys, estimates have been made of the work done,
according to the method usuully adopted; and it would appear that in the Northern -
extended sledge journey the average work done daily per man was equivalent.to
534 foot-tons, and on the Western extended sledge journey to 432 foot-tons (Appendix
No. 24). It has already been stated that the productive work which can be doneon -

" the sledge diet has been estimated at 585 foot-tons. The work done in these two - '

expeditions was not therefore greatly below the calculated productive value of the food,:
provided this food were all consumed and used in the system to the best advantage.

The evidence, however, shows that for several days the men were unable to take their. " . .
full rations. It is probable also that the extréme cold to which the men-were subjected - .""

would absorb a greater proportion of the total poteﬁtial ’energy of t‘he“fo_od in mixjr}@;@hﬁﬁg]f L
a normal temperatuve than has been allowed for, and would thereby reduce the amount = -

available' for productive work below 585 foot-toms. It is further probable that the .’ o

physical work has been under-estimated, so exceptional were the, difficulties encounitered ' -
by the men.* ‘ | S U
The conditions of the Eastern sledge journey seem to have been similar to those

of the Western. ‘ , ‘ T S
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* Tha cmbarrassment cansed by thesc difficulties is in a measure illustrated by the remarks made by
(aptain Markham on Dr. De Chaumont's corrected estimate of the work done by.the Northetn sledge party « ' .
(Appendix No. 24). The mean work done by ‘each ' man has been.'estimated at:534 foot-tons, and:the.. ' '
productive value of the food at about'450 foot-tons, during the time 'at.any rate when.the full’ allowance.of
pemmican was not eaten. Captain Markham considers the former estimate an. erroneous.one, and gives;in/his” *
remarks a number of reasons in support ofsthis view. - Ie, however, proceeds, to-state that “the: coefficient’ .
“ of resistance for the slerdges is in all probability nearly correct, but I consider, the; coefficient - of: resistance =

be modified in accordance with this statement, even althongh' at’ the same time the other corrections afe taken .

into account, it will be found that the mean is raised much above Dr. De Chaunront's estimate. * Indeed, if-the = - -

coefficient of resistance for'the men marching be' merely increased to that for  the ‘sleédges. and- not above it,. = "'«

the mean work, done would appear' twice as great as the highest'estimate, or about 1000' foot<tuns ' per;
b T e . I N “l RIRERLANA I

man daily. o, ‘ TS Lo N A
. Commander Aldrich has made a-statement ‘on.this point.also *inglicgting that the coefficient of '»‘rggismlééi bt
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The three chief sledge parties were, therefore, subjected to arduous labour in
exticme cold, and, for several days at any rate, to deprivation of sleecp and insufficient
nourishment. ‘

it appears from the evidence before the Committee, that of the total number of
cases of scurvy eonnected with the recent expedition, the majority vccwred among the

“men cmployed in these three extended sledge journeys. In two of the extended

Journey s—the Northern and the Western—the men engaged belonged to the crew of the
“Alert.”” and in the third—the Fastern—to the crew of the * Discovery.”

The Northern sledge pavty consisted of two officers and fifteen men, and all were
affected with scurvy during the journey. The Western sledge party consisted of two
officers und fourteen meny. half of whom were attached to n supporting sledge, which left
the main sledge twenty-two days after the start from the “ Alert” ; seven men of the
main sledge were affected during the journey, and six men of’ the supporting sledge in
this or in subsequent journcys. Thirty cases, therefore, out of the forty that occurred
among the ** Alert’s™ men during the sledging season, were conuccted with the two
main sledge journeys wade from that ship, while several other cases occurred in men
who woere eniployed in the three supporting sledges attached to the Northern party.

The Tastern sledge expedition was comnposed of one main sledge and of three
supporting sledges, which left the main sledge at different points during the journey, and
it comprised a party of three officers and twenty-one men, They all belonged to the crew
of the ““ Discovery "; hut one officer and seven men had wintered on board the © Alert,”
the remaining sixteen having wintered on board their own ship. The one officer and
seven men of the main sledge of this expedition all became aftected with seurvy ; and
one officer and eight men belonging to the three supporting sledges alsv became affected,
but not in every mstance while employed on this expedition.

Seventeen cases, thercfore, ocetured among the twenty-four men who were connected
with this cxpedition, and they certaiuly constitute a striking proportion of the nineteen
cases which occurred among the crew of the * Discovery ” who engaged in sledging.*

Connected with this Euastern sledge expedition there is an interesting and probably
an instructive circumstance, which has o material bearing on the opinion, suggested by
the history of the outbreak of scurvy, and given expression to in the evidence, that the
“ Discovery’s ™ men cnjoyed an immunity from this disease as contrasted with the
“Alert’s 7 men, and that this immunity may be ascribed to some condition tending to
protect against scurvy that existed during the winter on board the “ Discovery ” and
not on board the * Alert.”

All the men engaged in the Iastern expedition belonged to the crew of the
“ Discovery,” hut sixteen of them had wintered in that ship, and eight in the * Alert.”
The main sledge party all suffered from scurvy, although seven of them had wintered in
the “ Discovery,” und only one in the “ Alert.” Of the remaining sixteen men employed
with the supporting sledges, nine had wintered in the “ Discovery ” and seven in the
“Alert ” Nue of these sixteen men became affected with scurvy at some time during
the sledging season, and five of the nine had wintered in the “ Discovery,” and the
remaining four in the « Alert.”

It would appear, therefore, that seventeen men out of the twenty-four engaged in
this expedition, or 7083 per cent., became scorbutic, at some time within the sledging
season. Of these seventeen cases of scurvy, twelve occurred among the sixteen men
who had wintered in the “ Discovery,” or 75 per cent., and five among the eight men
who had wintered in the “ Alert,” or only 62 per cent.

These facts show that much weight cannot be given to the supposition that any
conditions existing during the winter on hoard the “ Discovery” specially tended, as
contrasted with conditions on board the ¢ Alert,” to confer protlection against scorbutic
disease. = When men who had heen exposed to these supposed to be favourable
conditions were called upon to endure hardships and severe physical labour, and to

3

{or the men marebing shonld he greater than Dr. De Chaumont has assumed it Lo be; and if the coleulations
be modified in accordance with that stalement, the mean work per diem for each man in his sledge party
(the Western) will be raised much above 432 foot-tons.

In connection with thesc estimales n misapprchension appears to exist regarding the use of the
expression * wean weight dragged per man.” By this expression, it is obvious that Dr. De Chaumont does
not[unp]y the weight diagged at any one tume, but the mean weight advanced by dragging in the day by
each man.

* There appears to have been twenty cases of scurvy altogether among the “ Discovery’s” men, leaving
only other three to be accounted for. One of the three was the case of the ship’s steward, described at p. x5
the othier two occurred in men who had been engaged in comparatively short expeditions, during which, how-
ever, they subsisted on the same dietary as the men of the extended sledge parties.
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subsist on the diet of the sledge parties, they became affected with scurvy in even
greater numbers than men who had been deprived of these supposed to be favourable
conditions, but who endured along with them similar and even the same hardships and
severe physical lubour, and subsisted on the same diet. L

Several of the less important sledge parties suffered privations and encountered
obstacles to some extent similar to those of the extended and chief expeditions; but
as their journeys were less prolonged, the men who tuok part in them were not
subjected for so long a time to these unfavourable conditions.

Yet although scwrvy be  a species of starvation, it differs from ordinary inanition

“ from want of food” (5249). * The want of food generally, in some conditions,
“ may happen without scurvy ” (4891) ; “and a dietary deficient only in quantity .
“ might issue in starvation, in consumption, or other wasting malady, it would not
“ bring on scurvy ” (5358). It may likewise be affirmed from the evidence that, so far
as our knowledge goes, privation, fatigue, and exposure to extreme cold are not them-
selves capable of producing the disease (4994, 5191, 9349-9354), however much they
may favour its development.

The appearance of the disease during the sledge journeys of the recent expedition
canuot be accounted for by any of these conditions ; and even although it be a disease
of mal-nutrition, insufficient nourishment cannot be regarded as the main cause of its
production, o o

Besides the differences now considered between the ship and sledge dietaries,
another, however, existed, which was of great importance. The ship dietary provides for
a liberal allowance of vegetable food. Preserved vegetables, including potatoes, were
issued on board in rations of 8 ounces once or twice a-week, and of 4 ounces four times
a-week ; compressed vegetables in rations of 1 ounce once or twice a-weck ; and pippins or
bottled fruits in rations of 2 or 6 ounces, respectively, twice a-week ; while vegetables
were present in several of the tinned meats regularly consumed. There was besides
a daily ration of 1 ounce of lime juice, which was increased to 2 ounces on board the
“ Alert” during the month of March.—(Appendix, Nos. 8 and 10.) .

In the sledge dietary, however, the vegetable element, as it has been termed, is
represented by only 2 ounces of preserved potato; and the evidence shows that this
quantity is an insufficient one. Thus, Dr. Macdonald states, “ two ounces of potatoes
“ would not be enough to my mind” {4907); Dr. De Chaumont, when asked if this
quantity is insufficient to ward of scurvy, replied, “I think it was” (5004); Dr. Guy
expressed the opinion “that the potato element is decidedly defective” (5339); Dr.
Buzzard, that “ the item 2 ounces of potato is evidently exceedingly inadequate” (5484) ;
and Dr. Barnes said, “I see only 2 ounces of potatoes was the ration for the sledging
“ parties ; that certainly appears to be insufficient ” (7045). Evidence to the same
effect was tendered by Dr. Pavy (5216), Mr. Busk (5249), Mr. Leach (5597), Dr.
Dickson (5622), and others. :

A small quantity of onion powder and curry paste (4th ounce of each) was also
contained in.this dietary; but the bread baked on hoard ship five times a-week was
necessarily exchanged for biscuit. : :

The contrast between the two dietaries in respect to the vegetable, or antiscorbutic,
element is turther increased by the absence of lime juice from the sledge dietary. This
omission must be held accountable for the serious outbreak of scurvy during the sledging
season. The evidence and the history of the outbreak point distincily to this conclusion.
Even although there were many conditions favourable to the development of scurvy
among those operating upon the sledge parties, none of them can be regarded as necessary
antecedents to the disease. The absence or deficiency of the vegetable element in the
diet is the only known invariable antecedent;* and lime juice on account of its well
established property of supplementing such a deficiency, may confidently be considered
an adequate preventive ugainst scurvy. Its reputation, established many years ago,
has not been injured, but rather confirmed, by the history of the recent expedition, and
by the evidence laid before the Committee. Fifty-eight cases of scurvy out of the sixty
in this expedition occurred in men who for longer or shorter periods had been deprived

of this antiscorbutic, and, who on account of the exigencies of sledge travelling, had

* This proposition is not disproved by the rare occurrence of scurvy whilo {resh vegetables of undoubted
antiscorbutic power, or even lime juice, is being consumed. Tt is not sufficient that the vegetable or lime juice
be merely swallowed, but the function served by-those substances during the process of nutrition- must be
accomplished. In these exceptional cases, it will- generally be found that on account of existing disease,
alcoholic indulgerfce or some other cause, the process of nutrition was not properly performed; and it may

‘upon that process.

legitimately be inferred that the vegetable anliscorbutic or food was not able to exert its ordinary influence -
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been necessarily also deprived of the vegetable focd for which it serves as a convenient
substitute. At the same time, these men had not been subjected to any other condition
that is known to cause scurvy, nor, indeed, had they all been brought equally under the -
influence of conditions indirectly favourable to the development of this disease.

Although lime juice was not represented in the sledge dietary, it was carried and
used by some of the minor sledge parties, and especially by those which started from the
ships towards the latter part of the sledging season or visited the depéts where lime
juice was stored. The sledge parties which suffered most severely from scurvy were not
provided with it.

That the diseasc appeared in some of the sledge parties at an unusually early period
after the first operation of the wera causae is no doubt due to the influence of the several
conditions prejudicial to health which existed in their most intense degree among the
men who composed these parties. These conditions all tended to impair nutrition, but
that this impairment should have assumed the character of scorbutic disease was
manifestly the effect of the wera cause. Nor is this circumstance 'so remarkable as it
might otherwise appear to be when the nature of the conditions and their influence upon
nutrition are taken into account. The men had for several months been subjected to
comparative inaction on board ship and to the influence there of many causes known to
be unfavourable to healthy nutrition ; they were then, without any preparation that can
be regarded as adequate, placed in circumstances necessarily demanding a most uctive
performance of the function of nutrition, while the nature of these circumstances alone
rendered such nutrition diflicult, if not impossible. Coincidently with these changed
circumstances, they were deprived of a diet which contained, in quantity sufficient at any
rate for ordinary circumstances, that kind of food shown by experience to be the most
serviceable in preventing scurvy, and in its place received a diet in which this food
was undoubtedly deficient.

TI. Cases oF IMMUNITY FROM SCURVY.

The instances of immunity from scurvy which have been recorded in evidence
among sledging partics, whose journeys extended over several wecks, and in some
instances over several months, seem, primd fucie, to have injured the value of the
authoritative precedents which the history of scurvy has established.

The cvidence, however, upon the subject of this immunity is not conclusive.
Some of the wituesses attributed it to the physical condition of the men before
starting—a condition which they believed was due to the hygienic precautions observed
during the winter months,—und likewise to the special conditions existing during sledg-
ing. Others again were of opinion that the amount of meat consumed by these sledge
parties was asuficicnt cause for the immunity they eujoyed ; that the pemmican in some
way supplied the clement which the system demanded, and proved the means of better
fortifying the constitution against the disease.

Though the work, to which these sledge parties were subjected, was often Lard, it
was apparently not sufficiently so to develope the disease during the time in which the
vera cars, if existing, was in operation.

With the pres nt information there is not sufficient evidence to appreciate the im-
portance of thesc exceptional and isoluted instances, and something more conclusive is
required before a decided opinion can be offered regarding them.

Whenever any immunity was enjoyed by the officers over the men of the same ship,
there was convineing proof in evidence that the food of the former was more varied and
in greater abundance, and the operation of the predisposing causes less continuous or
powerful. Whenever it happened that the diet and the conditions were the same for
both officers and men, scurvy made no difference, but attacked them equally.

In the recent expedition only 5 officers, out of the total of 26, appear to have
suffered from scurvy, whereas 55 men out of 96 suffered. The explanation of this immu-
nity may be found in the circumstances that have been referred to. The officers sub-
sisted on amore varied dict than the men while on board the ships, and this variety, besides,
wus to some cxtent constituted by the use of several substances, and notably of milk, wine

" and preserved fruits, which are probably themselves antiscorbutic (41, 284, 985). When

employed in sledge journeys, the officers no doubt subsisted on the same diet as
the men ; but the other conditions to which they were subjected were not usually in all
respects the same as those to which the men were subjected. One of those conditions,
and probably one of the most potent in developing the disease in the recent expedition,
was severe physical labour; aud the evidence shows that the officers were not subjected
to this condition in an equal degree with the men, nor, indeed, would it have been com-

' patible with their special duties that they should have been (1452, 2973, also “ Report of

Proceedings,” by Captain Nares, Arctic Expedition, 1875-6 (C.—1636), p. 27).
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In considering this question of iMunity, it is mecessary fo bear in ‘mind, that; o
although a deficiency or entire absence of fresh vegetable food; of what is frequently: :

termed a succulent.character, is an invariable antecedent of scurvy, it does not follow

that the disease invariably occurs during this deficiency or absence: ~Time and accessory:- - - .

antecedents are important elements in the production of the disease ; and while it may’
appear with startling rapidity after the necessary antecedent, or wera causcw, has come.
into operation, provided the accessory antecedents are of the kind and presentinthe
intensity required to favour sptliciently the operation of the vera causa; it may be:

delayed greatly, or may altogether fail to appear, even although the vera causa bein . - "
operation, provided such accessory antecedents as exist are neither of the kind nor present -

~ in the intensity required for the early development of the disease, or for its development
before the operation of the vera causa has come to an end. : '

3. SUGGESTIONS IN REGARD TO THE PREVENTION AND TREATMENT OF SCURVY, AND
THE USE OF LIME JUICE AND OTHER ANTISCORBUTICS.

Prevention of Scurvy.—Although it may sound as a truism unnecessary to be
enunciated, the most important consideration in the prevention of scurvy is the main-
tenance of health at a standard as near the normal as possible. This necessarily implies
the avoidance of all causes tending to impair the nutrition of the body; but as the
subject of this paper is a special disease of nutrition which, occurred in connection’ with
the recent Arctic Expedition, the discussion of such causes may be limited within
convenient bounds. . - ,

In arctic exploration, as at present pursued, men are expoused to two groups of
conditions ; the first () being associated with life on board ship, and the second (b)

with life when travelling on land or on ice. The chief of the conditions likely . to:

deteriorate health included in each of the two groups, have been referred to in a previous
part of the paper. What measures may be taken to avoid or mitigate their injurious
effects will now be considered. o

(«.) Insufficient exercise and personal filth both tend to impair nutrition and thereby
to favour the development of scurvy, and the greatest care should be taken to prevent
their existing. The prolonged absence of the sun’s rays has a deteriorating influence
upon the constitution.

The breathing of an impure atmosphere and cxposure to dampness are evils which
to some extent are inseparable from life on board ship in arctic regions. They both -

depend on imperfect ventilation ; while the great coldness of the external air, which
presents a formidable obstacle to the sufficiently frequent renewal of the air between
decks, and the limited accommodation at the disposal of the crew, which increases the
necessity for frequent renewal, render it difficult to obtain satisfactory ventilution. The
former cause of difficulty will probably be found less formidable to encounter than the
latter, and a means of successfuily doing so is suggested in the evidence (1651, 5034,
5035, 5408, 3076). This is by the adoption of a plan of ventilation frequently employed
in dwelling-houses, and exemplified in Galton’s ventilating fire-place, which provides for
the heating to a convenient temperature of fresh air udmitted from the. outside, before

distributing it throughout the dwelling. By this method, not only might the air of the .

lower deck of ships be more frequently renewed, but at the same time the warming of
the living and sleeping compartments would be effected, and probably without any
remarkable increase in the quantity of fuel usually expended for the latter purpose. The

adoption of this method would likewise result in lessening dampness and condensation -

between decks ; as warm air is capable of retaining in suspension a much larger quantity

of watery vapour, and of being more frequently renewed, than cold air. An adequate
accommodation for the crew, considerably above that provided for the men of the recent .
expedition (p. ix), would not only be in*itself beneficial, but would also diminish the .-

1 -

difficulty of satisfactory ventilation. -
. The scheme of diet used on board by the recent expedition has met with general
approval. Several suggestions have, however, been made with a view to its improve-

ment, and some of these may now be adverted to. These suggestions chiefly relate to

the introduction into the dietary of articles not there represented, or to the substitution .

of various articles for others represented in that scheme.

Among the former, is the suggestion that eggs should be carried and used ‘;is‘freel‘y; '

as possibly on board (700-708, 4127, 4195, 5476). It may be assumed that this
addition to the dietary would aid greatly in supplementing any deficiency that -may

occur, in the supply of fresh meat. The reasonableness of this assumption rests on the' ;.\ ",
facts that a single common egg contains the full nutriment of two ounces of fresh beef, - n
.and four eggs, therefore, of half a pound, and that by the. use of milk-of lime, or other- ™
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preservative substances, eggs may be kept perfectly for many months without increasing
their bulk in package. In arctic service, the difficulty of preservation would: be only
slight, as in a short time the eggs would be conveyed to a cold climate, in which the

 further use of any preservative substance would be unnecessary. The chief inconverience
resulting from milk of lime is that it makes the shells extremely brittle; but if this
inconvenience be a serious objection, it may be avoided by the use of oil, or butter, or
collodion dissolved in ether, in place of milk of lime, or by preserving the eggs by merely
dipping them for u few seconds in boiling water, or by pouring boiling vinegar over hard
boiled eggs ufter the shells have been removed (4198).

Milk, also, on account of its well known nutritive value, might be more largely used
as an ordinary ration, in the form of condensed millk (655, 2102, 2432, 2710, 4253, 5194,
5477, 5718). It frequently constitutes the sole article of food during many months,*
without scurvy sppearing, und hence it has acquired a reputation as an antiscorbutic
(5249, 7077), which, however, is not altogether beyond suspicion t (5162).

It is quite obvious from the evidence and from the well-known nutritive value of
fresh meat—a value which renders it specially adapted as a food for cold climates, apart
from any influence it may be able to exert in warding off scorbutic disease—that it
should form as large a proportion as possible of the meat diet. The application of this
principle, however, is unfortunately beyond control, for it is limited by the circumstance
that a sufficient supply is not always attainable owing to the scarcity of animal life in
northern latitudes. In future expeditions, the supply may possibly be made independent

- of this circuinstance, by fresh meat being carried in sufficient quantity, and preserved
untainted until winter quarters are reached, by some method similar to that which
within the last fow inonths has been so successfully adopted in this country and in
America.] Preserved and tinned meats may, however, be obtained of excellent quality.
They are capable to o great extent of taking the place of fresh meat in dietaries well
provided with vegetable substances. The chief objection that can certainly be urged
against their usc is that they are somewhat insipid, and on that account likely to become
distasteful ; but this objection may be greutly obviated by the plan adopted in the recent
expedition of ulternating the use of the several kinds as far as possible, and so obtaining
variety. and of rendering them more palatable by the use of pickles and condiments,
With the same object, salt meat may occasionally be used, cure being taken that it is
not oversalted, for in that case an unnccessarily large portion of the constituents soluble
in water is removed with the brine and the wuter used in repeated soakings. At the
same time the cvidence seems to show that a prejudice exists with sailors against the use
of salt meat (7201, 7888, 8189, 8190, 8382, 9303). An explanation of this prejudice
may probably be tound in the dread still lingering in their minds that, apart trom an
question of its nutritiousness, salt meat is peculiarly a cause of scurvy (7680, 8461).

Cheese, butter. and oatmeal would all prove valuable additions, und may with
advantage be taken into consideration in the franiing of any future scheme of diet,

However well adapted a dietary may be to supply sutficient nourishment, it cannot
be regarded as w satisfactory one unless vegetable food be largely represented in it.
The functions of nutrition otherwise become perverted, and scorbutic disease manifests
isclf. It is impossible to attuch too great importance to this point.

The vegetables should as far as possible be of a succulent character, and, if preserved,
but little chuvged in chemical composition.  Tinned vegetables, such as were used ou board
the ships of the recent expedition, scem to be efficient representatives of fresh vegetables,
as their chemical composition is cssentinlly the same after as before presexvation.§
Compressed vegetables, however, are not so trustworthy,T and they should not constitute
the main representatives of this class of food in the form in which they are now met with,
although their occasional use may be attended with the advantage undoubtedly derivable
from variety  Among vegetable foods, the potato at present occupies the highest place
as a valuable component of dietavies. It affords much nutriment, and, further, it tends
8o to influcuce the process of nutrition that the special impairment of that process which
renders itsell’ obvious in the production of scorbutic symploms is prevented, provided a
sufficicnt, but by no means large, quantity be taken.  The chemical examination of the
preserved potato used in the recent expedition(Edwards's) shows that it retains all the chief

* In Callé’s “ Account of a Residence among some African Tribes,” the natives are represcited as sub-
sisting afmost altogether upon milk.

+ Dr. Parkes. The Butish and Forcign Medico-Chirurgical Review. October, 184 8, p. 442,

f Sheep were tuken from Englaud in ILM.S, ¢ Assistance ” (Austin’s Expedition, 1850--51), and were
killed when the ship reached a high latitude. The mutton was wrapped in mattng and hung in the rigging,
and it kept well for fourteen months ; but it was necessary to thaw it gradually heforo cooking, as otherwise
it. became tainted,

§ Dr. Attfield’s Report, p. xlvi. 4 Ditto, p. xlix.




constituents of the fresh potato in natural proportion.® It is also agreeable and palatable,
and is a conveniently condensed preparation, one part being equivalent to about three:and-
a-half parts of fresh potato. The quantity which appears to have been used on board
the ships (four ounces four times a-week ; 8892, 8919) may be considered a sufficient
one, seeing that other vegetables were also used. Advantage would however be derived
from a daily in place of an interrupted issue, and this could be effected by adding &
ration of two ounces of potatoes to the vegetables issued on the days when potatoes are
not issued. o o

Many fruits, and particularly those of an acescent nature, share with succulent
vegetables the valuable property of preventing the scorbutic perversion of nutrition.
Accordingly, it may be advisable to provide for the liberal use of such fruits, whether
bottled, or preserved dry, or converted into jams or pickles. .

The dietetic use of alecobol may be referred to under this subdivision of our
subject. It isa significant fuct in the history of the recent expedition that the first .
two cases of scurvy occurred in men who were addicted to an immoderate use of
alcohol, and who had not been exposed to the deteriorating conditions that existed
during sledge travelling. In the former respect, these men were apparently exceptions
in a crew selected because they © were men of very good character, who could scarcely
“ever have committed themselves in their long previous career in the Navy” (115).
It appears also that in former arctic expeditions, scurvy has occurred in men who
indulged in alcohol to cxcess, while at the same time the disease was not prevalent
among the rest of the crew (3500). From the nature of the injurious action'on
nutrition of alcohol taken in immoderate quantity, it may be assumed that when so
used it becomes a powerful predisposing cause of scurvy. There is, however, no conclusive
evidence of its materially aiding the development of scurvy when used in moderation:
At the same time, it is a remarkable fact that the men employed in the Hudson’s Bay
Company’s service, who rarely drink alcohol in any form, enjoy almost complete
immunity from this disease, notwithstanding prolonged exposure to an arctic climate;
and fatiguing sledge journeys, which on some occasions have lasted for several months
(87018875, 6144, 6159). Alcohol was used on board the ships of the recent
expedition in the form of rum, and usually in rations of half-a-gill of this spirit. This
ration is probably incapable of causing injury to healthy men previously accustomed to
the regular use of alcohol. A ration of one gill (5 0z) of rum, however, continued for
several months, in the conditions existing during the winter, would be likely to affect
nutrition injuriously, and thereby to become an accessory cause of scurvy. If it Be
advisable, in the presence of conditions tending to produce mental depressior, to use
alcohol in arctic service during a period of comparative inaction, the ration should
be o very moderate one, and probably not larger than half-a-gill of rum. Advantage,
would be derived from the substitution of wine, and especially of subacid wines, for-
spirit of any kind (655, 2102, 2929). Encouragement should also be given tothe use of
malt liquors in preference to rum or other spirit (655).

These suggestions all tend to favour the one main object of maintaining health
at a standard as near the normal as possible, and of thereby ensuring a  proper
performance of the functions of nutrition. So long as this object is successfully
accomplished, 1t may confidently be anticipated that securvy will not occur. :

If, however, conditions prejudicial-to health are permitted to exist, their operation
will produce a deterioration of health favourable to the production of scurvy, and:
that 1na degree varying with the kind and intensity of the deteriorating influences.
It may, therefore, become necessary, or at any rate advisable, to adopt measures,
otherwise superfluous, to oppose these deteriorating conditions; and where experience
has shown that their existence specially favours the production of scorbutic disease;
the measures adopted should naturally be of the kind most likely to prevent this
discase. The chief of these is a modification in the dietary involving an increase of
the vegetable element. Vegetable foods, however, contain many substances that
are not peculiarly antiscorbutic, and their increase might lead to an inconvenient
addition in the quantity of the food. Hence it is that in these circumstances preference
is given to vegotable substances that are more antiscorbutic than nutritious, the chief
of which is the juice of the lime or lemon. - C L

As a preventive of scurvy, lime or lemon juice is generally nsed in Merchant Ships
and in the Navy during Polar Service in a ration of one ounce daily, and it is found
effectual in this quantity, even dgring the existence of many conditions favourable to the |

* Dr. Attfield’s Report, p. xivii; also Dr. De Chaumont’s Analysis, Appendix No. 23,
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development of the disease. The presence of a large amount of free acid in this juice
endows it with the special action of an acid which is distinet from that it possesses as an
antiscorbutic. If too large a quantity be given for a long time, the former action may
become injurious by impairing digestion and diminishing appetite ; and although in certain
circumstances this injury may be counterbalanced by the preveution of otherwise inevitable
scorbutic disease, still care should be taken not to increase the ration above that required
for this purpose. The necessity for an increase above the usual ration of one ounce will
occur when some condition obviously tending to produce scurvy is found to exist, or
when by careful observation symptoms suggestive of a scorbutic taint are first detected.

Some further reference will be made to lime juice as well as to other reputed
antiscorbutics in a subsequent portion of this paper.

(0.) The experience of the recent expedition has shown in a very conspicuous manner
that fatiguc resulting from severe muscular exertion (3169, 3188), especially when under-
gone aftcr a period of comparative inaction (153, 2980), is one of the main accessory
conditions favourable to the development of scorbutic malnutrition. It is, therefore,
important to avoid this condition as far as possible; by lessening the weight to be
advanced, by refraining from scvere labour during the first few days of the journey, and
by adopting sledges of such a construction that they may be as well adapted for being
dragged over the kind of road encountered as the circumstances will permit (952, 1303,
8728). It is also of much importance to avoid any abrupt change of diet, especially
when severc labour is at the sume time suddenly undertaken; and this may to some
extent be done by accustoming the travellers before their start to any unusual articles of
food contaiued in the sledge diet.

Unless these precautions be observed great risk is incurred of impaired digestion
and nutrition, which may precipitate the occurrence of scorbutic malnutrition should the
diet unfortunately be defective in the required direction.

- The work of sledging heing attender, even in the best of circumstances, with severe
muscular exertion, the quantity of food represented in the scale of diet should be large,
and non-nutritious substances should be eliminated from it to as great an extent as
possible. The latter object is successfully attained by the use of condensed foods, such
as pemmican.and dry preserved potato. Pemmican is a nutritious food well adapted
from its composition* for severc work in a cold climate. The experience of the recent
expedition showed, however, that some men did not at first care for this food (338, 592,
961, 1303); but this distaste appears to have disappeared greatly on further trial (729,
961). It would be advisable to provide for such exceptional cases, and at the same time
introduce variety, by having other meats at the command of sledgers, such as dried
beef or venison, tinned meats, or bacon, many of which might be advantagously stored in
depdts. In the morc northern latitudes, sledge parties cannot hope to supplement their
supplies to any material extent with game, but the great value of fresh meat to sledgers
will always render it desiruble that no opportunity be lost of securing game whenever
it is met with.

For veasons previously stated, the addition of milk to the dietary would prove
valuable, in the form cither of condensed or of desiccated milk (836, 4190, 3664-3671),
the latier being even a more concentrated food than the former.

A diversity of opinion has been expressed in the evidence with regard to the use of
aleohol during sledging.  On the one side it is stuted to be injurious (4686, 5249, 8808),
while on the other it is stated to serve many useful purposes. The chief of the latter
are the removal of wakefulness resulting from exhaustion (5204, 5415), and the pro-
duction of a feeling of comfort and a disposition to undertake further labour towards the
end of a day’s work (503, 667, 6778-6782). The evidence is decidedly opposed to its

ossessing any power of inercasing the amount of work above what mby be done without
its use ; while the opinion has even been expressed that in place of increasing it really
diminishes the cupacity for work (4865, 5204, 5249, 5964, 9612). Apart from any
question of ils influence upon nutrition or health, therc does not appear to be any
marked advantage derivable from its use, although previous habit or custom may
be regarded as a reasonable ground for its continuance in small quantity; and
it is probable that nutrition ov health cannot be materially affected by so small a
daily ration as balf-a-gill of rum, at least in selected men undergoing severe but
not excessive outdoor Jabour in a cold climate. The experience of sledge travellers
does not afford any decided evidence either of its power to prevent or to cause
searvy. Long sledge journeys have leen accomplished by men supplied with
rations of rum without scurvy having obviously appeared (3008, 3119, 5758), and

* See Professor Frankland’s Analysis, p. aliv.: and Professor De Chuumont's Aualysis, Arpendix, No, 23.
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equally long journeys by men who abstained from its use and who likewise enjoyed -an
immunity from this disease (8807). There can be no doubt, however, that the dietetic
use of alcohol should be interdicted in men suffering from any symptoms of scurvy; and
wherever its deprivation is not opposed to custom or acquired habit it would: be advisable.
to refrain from its use as a regular ration, in the usual conditions of arctic sledge travelling. -

The substitution of ‘tea for alcohol in sledge travelling is attended with much
benefit, and there is in the evidence a general expression of approval of that carried by,
the sledge parties of the recent expedition in the form of compressed tea. It is shown
by the report of the chemical examination of this tea made by direction of the Committee,
that there are sufficient grounds for this approval.® One of the chief advantages of com-
pressed tea is its compact form, which renders it convenient for carriage and for distri-
bution in stated rations. This advantage, with the addition of others, may be.derived
from the use of a carefully prepared extract of tea, such as Dr. Rae carried in his explor-
ing journey along the west coast of Boothia Felix (8747). Itis amuch more condensed sub-
stance than compressed tea, while with it a cup of tea may be made ¢ with less than half the
“ consumption of fuel, and in less than half the usual time, because wemerely have to heat
“ water sufficiently to be pleasant to drink, whereas in making tea in the ordinary way”
(i.e. with ordinary or with compressed tea) “the great difficulty is to bring the water to,
“ the boiling point, especially in very cold weather” (8747). The advantage gained in the
time occupied in preparing the ration of tea, apart from the advantage of the lessened
weight both of fuel and tea, is of the greatest importance, as the men are exposed to
severe cold while waiting for their ration of tea, the preparation of which with boiling
water and compressed tea is stated to have occupied so long a time asfrom an hour and
a-quarter to an hour and a half (1296). Tea is always to be preferred to alcohol for the
midday meal ; but it may be advisable to point out that its well marked action in pro-
ducing wakefulness is not favourable to its use shortly before the time for sleeping.
Alcohol need not, however, on this account be used in its place at the end of the day’s
labours, for the advantages of tea may to a great extent be derived, without the risks
inseparable from alcohol, by the use of beef tea. The invigorating properties of this
beverage would render it a valuable addition to sledge dietaries. Tt may be conveniently,
carried in the form of. extract of beef, or of condensed soup ; while the large quantity of
salts of organic acids entering into its composition tavours the supposition that it may act
not only as a refreshing and invigorating, but also as an antiscorbutic article of diet.

Whatever care, however, may be taken to lessen the labour of sledge travelling,
to obviate the injurious effects of exposure to an unfavourable climate, and even to
supply a sufficient amount of nutriment, scorbutic malnutrition will inevitably occur in
a shorter or longer time, if the kind of food requisite for the prevention of this form of
malnuvrition be not supplied in adequate quantity. . In sledge travelling, as usually
conducted, the food required for the travellers is either all carried on the sledge, or partly
carried and partly stored in depdts at convenient points of the route. The food has to
be provided for the travellers without reliance on any extraneous supplies that may be
obtained by their exertions. ‘ : :

- Fresh food, whether animal or vegetable, cannot, therefore, be usually taken into
account in arranging the scale of diet; and it is accordingly of great importance that
among the preserved foods of which the dietary must be almost entirely constituted,
there should be a sufficient quantity of those which experience has shown to be valuable
in preventing scurvy. Of these foods, the one best adapted for sledge travelling is
undoubtedly the preserved potato. In deciding as to what constitutes an adequate
quantity of this preparation, it is necessary to consider that the circumstances of sledge
travelling greatly limit the variety of the diet, that past experience shows' that more
than one decidedly antiscorbutic food cannot be carried, and that during sledging many
conditions will generally exist that are detrimental to health. At the same' time,
the mere muscular labour involved demands a liberal supply of food, while in order
that this food be properly used in the system, the functions of nutrition must be
performed with .increased activity. In these circumstances, the liability to malnutri-
tion is great, and any deficiency of the vegetable element must be attended with the
risk of seurvy. It is important, therefore, that vegetable food of a.proper description
should be supplied as liberally as can conveniently be done. If preserved potato be the
representative of the vegetable element, it is not probable that more than four ounces
could be carried with due regard to the necessity for other and more nutritious foods ;
but in all likelihood even this somewhat large sledge ration would prove an insufficient

‘ ; " * Sep Mr.kBell’siAnalysis, p:xilii’i.
(3275) = - dy -



one in the conditions frequently existing during sledging. In order to supplement it,
therefore, lime juice, in many respects a convenient substitute for fresh vegetable food,
should be issued in rations of one ounce daily. The difficulties attending the carriage
and use of this and other antiscorbutices will he afterwards considered.

Treatment of Scurvy.~—The main principle to be followed in the treatment of scurvy
is to supply such food as will, in the circumstances of each case, most rapidly restore the
functions of nutrition to a normal state. Ixperience has shown that this may best be
done, and usually in a most striking manner, by the administration of certain foods and
food-substitutes, which are conveniently grouped under the name of antiscorbutics.
Vegetables such as potatoes and many of the crucifere, lemons, limes, oranges, and
shaddocks, are the most important of this group ; but it has also, with good reason, been
supposed to include fresh meat and fresh fish.

When the state of the gums prevents the patient from masticating, milk, eggs,
soups and broths, calves foot jelly, acid vegetable juices, wine, cyder, beer and the fruits
mentioned above, as well as others of a subacid nature, should form the essential part of
the treatment ; combined with quiet and repose. In the advanced stage of the disease,
when the slightest exertion produces fainting, too much precaution cannot be taken to
ensure absolute repose and freedom from physical exertion.

Complications must be treated according to their special characters,

Much importance is attached in the evidence to the curative powers of fresh animal
food (44, 1090, 1100, 2184, 2974). - Among the many opinions that have been expressed
on this point, none are more decided than those of Dr. Kane. * Our sick are sinking for
“ want of fresh food. It is the only specific: I dislike the use of this unphilosophical
“ term ; but in our case it is the true one.”* The influence of this food in preventing
scurvy has already been considered ; and although the evidence does not show that when
cooked and eaten in ordinary quantity, it is antiscorbutic in the sense of being sufficient
of itself to prevent scurvy, there can he little doubt that, in whatever form or quantity
it be eaten, it is a most valuable agent in the treatment of scwmvy. At the same time,
it is open to speculation if the manner of cooking may not greatly modify the curative
action of meut. Cooking which either abstracts much of the juice or subjects it to the
action of the air at a high temperature—as in the case of a mutton chop—no doubt
more completely modifies the chemical composition of meat than cooking which permits
of the juice remaining in the meat protected from free exposure to the air—as in the
case of a properly boiled leg of mutton. Meat cooked according to the latter type may
reasonably be expected to exert a more decided curative action in scurvy than meat
cooked according to the former type.

Codliver O1l—a raw animal fat—may be included in this class of food; and it
seems to have proved beneficial in the treatment of scurvy in the recent expedition (1992).

The use of such raw vegetables as are contained in salads, beetroot, tomatoes,
uncooked potatoes in molasses, and the numerous other representatives of the class of
the vegetable antiscorbutics should constitute a part of the treatment, so far as circum-
stances will allow. |

The use of Lime Juice and other Antiscorbutics.—The most valuable agents in the
prevention and treatment of scurvy, are various fruits belonging to the family of the
aurantiace®, such as the orange, lemon, and lime. Their value was recognised so long
ago as the 16th century, when Solomon Albertus, in 1573, recommended their use, and
especially the use of their juice; and subsequent writers have given good reasons for
supporting his recommendation.t The benefit thut has followed the general adoption of
this recommendation may be appreciated from the facts that since lime juice was

* Arctic Explorations in Search of Sir John Franklin, London: 1876, p. 290.

t Sir Richard Hawkins, in his Voyage into the South Sea in the year 1593 (edited by C. R, Drink-
water Bethune, Capt., R.N.; London 1847—Printed for the IIakluyt Society.) mentions an outbreak of
scurvy among the crew of his ship, and says:  That which I have seene most fruitfull for this sicknesse, is
“ gower oranges and lemmons,” (p. 60.)

And again:

« Coming aboord of our shippes, there was great joy amongst my companic; and many, with the sight
“of the oranges and lemmnons, seemed to recover heart. Tﬁis is 'a wonderful secrct of the power and
“ wisedome of Gob, that hath hidden so great and unknowne vertue in this fruit, to be a certaine remedie for
“ this infirmitie”” (p. 81.)

In Sir James Lancaster's Voyage to the East Indies in the year 1600, the foflowing passage ocours (p. 61):

« Thus following on our course, the first of August wee came into the height of thirtie degrees south of
“ the line, at which time wee met the south-west wind, to the great comfort of all our people. ~ For, by this
“ time, very many of our men were [allen sicke of the scurvy in all our shippes, and unless it were in
* the generall’s shippe only, the other three were 80 weake of men that they could hardly handle the sayles.
B e .. And the reason why the general}’s men stood better in healthe than the men of other shippes
* wag this: he brought to sea with him certaine bottles of the juice of lemmons, whi¢h he gave {o each one
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introduced into the Navy in 1795, scurvy, which was formerly the scourge of that
service, has gradually decreased, until it has finally become nearly extinet ; while the
disease is now so rarely encountered in this country, that opportunities are but
seldom afforded for the observation of its symptoms or the investigation of its essential
characteristics.

Although there is no difference of opinion as to lime juice being the best of all
known antiscorbutics, when vegetable food 1s absent or deficient in quantity, it has not
yet been decided upon which of its constituents this valuable property depends. Like
other vegetable juices it is a complex substance. It contains citric acid in considerable
quantity, a little malic and tartaric acid, sugar, vegetable albumen, mucus, mineral
substances, and between 80 and 90 per cent. of water; and there can be no doubt that
the antiscorbutic properties of the juice do not reside in all of these substances. It
may, for instance, unhesitatingly be asserted that the water, which constitutes by far
the greuter part of the juice, has no special value in preventing or curing scurvy; but
although the probabilities, founded on observation, ‘are in favour of the free acids, and
especially the predominating citric acid, being the valuable ingredient, this supposition
has not yet been satisfactorily proved. |

In the conditions in which lime juice is most commonly employed, it is not a matter
of much moment to reduce its weight and bulk by eliminating its useless ingredients.
In sledge travelling, however, it becomes important to diminish weight to ihe ‘greatest
possible extent ; and it has been stated in evidence that if lime juice and about an equal
weight of sugar to mix with it weve carried on the sledges, it would * necessitate a redue-
“ tion of three days provisions out of the forty-two that are generally carried” (171).

The removal of the greater part of the 80 per cent. of water would produce an
extract, which may confidently be considered an equally efficient antiscorbutic preparation
as the unconcentrated juice. A preparation of this kind was recommended many years
ago by Dr. Lind, under the name of ““Rob” (5249), but it would be advisable to depart
from the procedure he seems to have followed, and effect the concentration at a low tem-
perature. Some experiments, made for one,of us;by Mr. Gale, of the firm of John Bell
and Co., of Oxford-street, show that n convenient extract may be obtained, preserving the
special fragrance of the lime juice, and having only one-tenth the "weight of the crude

“ ag long as it would last, three spoonfuls every morning fasting, not suffering them to eate anything after
“ it till noone. This juice worketh much the better if the partie keepe a short dyet, and wholly refraine salt
“ meat, which salt meat and long being at sea is the only cause of the breeding of this discase. By this
“ meanes the generall cured many of his men, and preserved the rest, so that in his shippe (having the double
“ of men that was in the rest of the shippes) he had not so many sicke, nor lost so many men as they did,
 which was the mercie of Gop to vsall. ......ooiiain o While wee stayed heere in this bay, wee had so
“ royall refreshing that afl our men recovered their heulth aud strength, onely foure or fiue excepted. But
¢ Defore our comming in, and in this place, wee lost out of all our shippes one hundred and fine men, and yet
% wee made account wee were stronger at our departure out of this bay then wee were at our comming out of
¢ England, our men were 50 well inured to the southerne climates.” ‘ ,

John Woodall, Master in Chirurgery, in The Surgeon’s Mate, printed in Loudou, 1617, has thé following
in his Treatise upon Scurvy :

% And further expetience teacheth which I have oft found true, that where a disease most raineth, even
 there Gop hath appointed the best remedies for the sane greefe, if it be His will they should be discovered
“and vsed; and note for substance, the Lemmons, Limes, Tumarinds, Oringes, and other choyce of good
¢ helpes in the Indies which you shall finde there, doe farre exceed any that can be carried thither from
¢ England, and yet there is a good quantity of Juice of Lemmons sent in each ship out of England by the
¢ oreat care of the Marchants, aund intended onely for the releefe of every poore manu in his neede, which is
“ an admirable comfort to poore man in that disease; also [ find we have many good things that™heale the
¢ Scurvy well at land, but the sea-surgeon shall doe little good at sea with them, neyther will they indure.
“ The vse of the juice of Lemmons is a precious medicine and well-tried, being sound and good, let it have
‘ the chiefe place for it will deserve it, the vse whereof is; it is to be taken each morning, two or three
¢ gpoonefuls, and fast after it two houres, and if you adde one spoouefull of Aguavitae thereto to a cold
% stomacke, it is the better. Also if you take u little thereof at night it is good to mixe therewith with
* some sugar, or to take of the syrup theteof is not amisse.

¢ Some Surgeons also give of this juice daily to the men in health as a preseruative, which course is
“ good if they have store, otherwise it were best to keepe it for neede. L dare not write how good a sauce
“ it is at meat, least the chiefe in the ships waste it in the great Cabins to saue vinegar. In want whereof
“ vye the juice of Limes, Oringes or Citrons, or the pulp of Tamarinds: aud in, want of all these vse oyle of
“ Vitrioll 48 many drops as may make a cup of Beere, water or rather wine if it may be had, onely a very
« little as it were Sower, to which you may also add sugar if you please, of some sirups according to yoirt
& store and the necessity of that disease; fot of my experience I can affirme that good oyle of Vitrioll #s an
“ egpecial good medicine in the cure of Scurvy, as also in many other greefes.” ‘ '

Kramer. who was Physician to the Imperial Avmies iu Hungary from 1720 to 1730, says :

% But if you-cin get green vegetables ; if you can prepare sufficient quantity of fresh, noble antiscorbutic
% juices ; if you have oranges, lemons or citrons; or their pulp and juice preserved with sugar in casks, so,

“ that you can make lemonade, or rather. give to the quantity of three or four ounces of their juice in whey, = N

% you will, withotit other agsistance, cure this dreadful evil!'—-KrAMERI, Medicing Castrensis.

dz .. . -




Juice. Ten fluid ounces (half & pint), or ten ordinary rations of lime juice, may by care-
ful .evaporation be reduced to a semi-solid extract, which can be nearly all contained in
a tublespoon. This extract, further, may be mixed with sugar, or with rum, or with
rum and sugar. in the proper proportional quantities of each .for use as u ration, and
the inconvenience of separate measurements be avoided, while the sugar or rum, or
both of theni, would tend to preserve the extract unchanged. A concentrated pre-
paration, having a semi-liquid form at low temperatures, and being, therefore, readily
divided into definite rations, may also be obtained by mixing extract of lime juice with
glycerine, in such proportion as may be found most convenient—the freezing point of
glycerine being so low as —40° Far.; and this preparation, like the others mentioned,
would be less liable to undergo decomposition than the simple extract, and still less so
than the crude juice, on account of the well-known preservative power of glycerine. One
of the most convenient concentrated preparations of lime juice is, however, that in which
the extract is converted into the form of lozenge, of which two kinds, prepared by
Mr. Gale, were submitted to the Committee and to several of the witnesses, and pro-
nounced to be pleasant and to possess the characteristic fragrance of lime juice (5395,
8617).  In one of them the ordinary ration of an ounce of lime juice is represented by
four lozenges, und in the other by three lozenges. Four of either kind weigh only half
an ounce, and no fuel would be consumed nor time lost were they used by sledge travel-
lers. A preparation was also submitted to the Committce by Mr. White, mn which
extract of lime juice is contained in biscuits. As the biscuits, however, are not very
palatable, their regular use would probably become distasteful

None of these prepurations, however, have been subjected to actual trial, and until
it has been experimentally demonstrated that they are as efficient as crude lime juice
in preventing or curing scurvy, ‘it would be highly imprudent to use them in sledge
travelling. The whole teaching of Pharmacology, at the same time, undoubtedly
indicates, so far as can he done in the absence of experiment, that they would be found
to possess the valuable properties of lime juice.

Lime juice when carried in the ordinary and crude state by sledge parties has not
only the inconvenience of materially adding to the weight of the equipment, but also of
being difficult to use on account of its assuming the solid frozen form when subjected to
a low tempevaturve,” and on account of its requiring to he diluted with water.
Additional fuel must, therefore, be carried on the sledge, and additional time must be
occupied in thawing it. and in thawing the water with which to dilute it. In order to
some extent to obviate these difficulties, it has been proposed that the lime juice should
be mixed with tea, rum, or pemmican when these substances are about to be consumed.
The most feasable of these proposals is undoubtedly the last, with respect to which Sir
Alexander Armstrong observed, ““I believe that if the lime juice were so added to the
“ pemmican when the mess was made, it would render the pemmican much more palatable,
“the men would take toit more readily, and it would aid very materially the assimilative
“process of digestion, and thus, in my opinion, would enable them to eat their full
“ allowance,or even more if they could get it.” (9008).t

The further inconvenience results from the freezing of lime juice, of the bottles in
which it is carried being broken by the expansion of the juice. Besides the adoption of
obvious precautions to lessen the risk of this accident occurring, advantage would
probably be gained by carrying the lime juice in conical bottles, as suggested by Professor
Macdonald (4937).

The question of the deterioration of lime juice by its subjection to very low
temperatures (3472) has been set at rest by the observations made with the lime
Juice found at Polaris Bay. It had heen subjected to the temperature of an arctic
climate for five years, and was found at the end of that time to possess most marked
antiscorbutic properties ; for it is stated to have materially aided the recovery of a large
number of patients suffering from scurvy who were treated with it (2886-2902).

The fully established value of lime juice and the conveniences attending its use
render it greatly superior to all other suggested antiscorbutic remedies. Owing to the
great difficulty of obtaining fresh vegetable food in arctic regions, some advantage may
no doubt be derived from cultivating quickly-growing hardy vegetables, as was done in
the recent and in previous expeditions. A list of the plants most suitable for this
purpose is contained in a letter from Dr. Hooker, which was brought before the

* Unfortified lime juice freezes at +25° Far.; and when fortified with 10 per cent. of spirit, at about
+15° Far. (4986). |

1 I is interesting to find that Solomon Albertus, when recommending the use of lemons and oranges
in scurvy (1578), indicates that their juices may be sprinkled on roast meats. See also Extracts from John
Woodall’s % The Surgeon’s Mate,” foot note, p. xxvii.
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Committee by Captain Feilden (Appendix, No. 26), and it includes mustard, cress,
radishes and turnips (for the “tops” only). It may prove useful to state that of
these, mustard and cress are the most rapid in their growth, while cress grows somewhat
less rapidly than mustard. In order to rear these vegetables to the best advantage it
would be advisable %o provide a few light cucumber frames (2738). Such vegetables
must however be regarded mainly as luxuries, dependence being chiefly placed upon
the antiscorbutic character of the ordinary dietary, aided by the valuable properties of
lime juice. :

Some evidence has likewise been incidentally laid before the Committee of the
value of the dandelion plant in curing scurvy in the Crimea (5424), and of the leaf of a
plant called “spekboom ” (Portulacaria afra) in curing this disease at the Cape (8528).

We have referred to the obvious advantages that would be derived from the
substitution of concentrated preparations of lime or lemon juice for the crude juice. It
seems of the greatest importance that the value of these preparations should be
thoroughly tested; in the first place, with respect to their curative value, and then, if
these trials prove satisfactory, with respect to their prophylactic value. Attention may
in the firsl instance most hopefully be directed to the extract of lime juice and to the
citric and other acids contained in 1t. !

We have also had occasion to refer to the incompleteness of the present knowledge
of the nature of scurvy. The essential nature of the disease, the exact abnormal
conditions which are present, and even the variations from the standard of health in the
performance of many important functions during its existence are as yet unknown,
Investigation of these several points is likewise required, and might with advantage
include an examination of the effects on the excretions of many articles of food reputed
to be antiscorbutic.

The details of the observations and experiments required for extending our know-
ledge on those subjects may be left to any competent investigator who may assume, or .
be directed to undertake, the investigation. The field of observation, however, is
limited, while the objects to be attained are of the greatest value not to science
only, but to the interests of the human race generally, and especially to those of this
nation. We believe that no Department of the Government of this country but that to
which this paper is about to be submitted can afford the requisite opportunities for
attaining the objects referred to. ‘
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No, 1.

RETURN of the Provisions and Sproran CrorrING supplied to the two Ships of the
Arctic Expedition, 1875,

g v - — P—————-
 Alert,” ¢ Discovery,” v
Article, Remarks.
Supplied. | ferie Supplied. e S,
Biscuit .. .. lbs. 28,750 6,460 24,600 18,070
Rum . .. . gals, 41 nil 41 nil
, redheart .. .. 75 18% 55 541
" strong e 1,423 7461 1,315 7774
Sugar .. .o lbs. 12,850 4,750 12,100 6,155
Chocolate, ordinary .. . 3,050 1,007 2,850 1,159
»  soluble .. 880 208 830 337
Tea .o . ey 967 288 911 443
» consolidated. . ey 112 nil 112 143
Salt pork.. . P 20,500 15,000 1,6000 8.700
Split peas e e 4,230 13,438 4,230 2,642
Saltbeef.. .. .. 4 19,800 5,000 15,900 9,164
Fresh beef .. vy 1,848 — 1,989 —
Vegetables .. er 9 927 —_ 960 —_
Flour, kilo dried. . ey 29,500 25,817 25,250 15,062
» Dot kilndried .. 26,000 10,750 25,000 7,186
Rice .o .. e p 112 112 112 54
Celery seed .e oy 25 20 20 15
Pearl barley .. ey 112 70 112 112
Pickles of sorts.. e 4,304 2,776 3,973 2,020
Meat biscuit .. vy 1,100 717 1.100 985
Bacon, boiled .. .. 5,960 1,840 8,520 1,410
Pemmican .. iy 7.552 3,084* 6,968 4,178%
Suet, clarified .. oy 1,050 490 996 598
Raising .. .. ce 1,058 539 991 656
Oatmesl .. e ee gy 144 79 144 84
Mustard .. .o P, 305 172 290 205
Pepper e sy 152 47 147 65
Vinegar .. . .. gals, 9 nil 10 nil
»  concentrated .. 51 23 51 38
Lime juice . .. Ibs. 4,240 1,012 8,960 1,290
Wine, port . . gals. 29 7} 28 33
»  sherry vy 27 7 27 26
» _tent .. bots. 12 9 12 nil
Boiled beef .. Ibs. 10,008 (a)| 2,252 10,008 (2) 2,464} (a)Consisting of New
(Ordinary Navy Service pre- Boiled mution 56 47 *{ﬁl“g‘d cure, in
served meat. ) 10
Essence of beef . . 3 pts. 36 36 36 8
Calf’s foot jelly .. “Ibs. 24 1 24 12
Preserved fowl .. ey 250 6 249 nil
Extractum carnis m 1% nil 1} nil
Preserved potatoes .. |, 6,400 8,087 6,000 8,406
" carrots ey 5,640 2,952 5,280 2,216
Compressed vegetables.. 544 384 512 328
- cabbage .. 544 - 316 512 416
'#*Prescrved meats .. $84.440 17,0263 §32,100 17,3178
1bs. 1bs.
#3weet .. 0 . . . 1,844 +Sweet e Ve o 2,600
rl&ln .. o Xl .e e 1,74.0 I’l[lirl .e . e .e 1,678
Total . .e 3,0841 Total .o . 4,178
Supphed Returned Supplied. Returned,
1Boiled beef .. . 6,480 8,518 §Boiled beef .. . 6,060 .. 2816
Roast beef . . 6,480 .. 3,5841 Roast beef e .. 6,060 ... 3,503
Rump steak .. .. 3,240 .. 1,474 Rump steak 3,000 .. 1,486
Hotch poteh .. 4260 .. 2480 Hotch potch 8,960 ., 2018
Roast mutton .. 6,480 .. 1,768 Roast mutton . 6,060 .. 3,042
Ox cheek and vegetables 4,260 .. 1,888 Ox cheek and vegetables 3,960 .. 2,168
Minced collops e 3,240 .. 2314 Munced collops .+« . 8,000 .. 2,294
Total .. 84,440 .. 17,026 Total .. 82,100 .. 17,317

Nole~There are 41b. and 61b. tins of each descnptmn

enumerated above.

enumerated above.

## Specially propared by Messrs. Hogarth and Co. for this expedition.

Note—~There are 4 1b. and 61b. tins of each descnptwn
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s Alert.” ¢ Discovery.”
Article. Remarks.

Preserved onions -+ lbs. 2,832 1,212 2,640 1,064
Tongues .. .- oy 180 24 180 36
Burton ale .. .. bhds. 10 nil 10 nil

Coffee, ground ... .. Ibs. 420 152 406 210
Chillies .. e ey 5 nil 5 nil

Culinary herbs .. .. 3pts 24 3 24 24
Brandy .. .. .. gals. 28 233 28 26
Gin be o es e 30 23 27 2

Whisky .. ... e g 25 238 25 23
Champagne .. . bots. 48 30. 48 28
Mustard and cress seeds 1bs. 50 35 50 36
Findon haddocks ey 100 nil 100 48
Maccaroni .- » 112 28 112 112
Condensed milk .. + .. 192 nil 192 102
Chocolate and milk " 56 nil 56 16
Curry pasie » 50 8 50 33
Baking powder .. » 100 82 100 97
Normandy pippins ’ 1,210 485 1,130 620
Gooseberries .. » 1,212 245 1,128 628
Rhubarb .. .. ' 1,212 176 1,128 392
Cocoatina . » 56 56 B 1] 55
Extract of meat.. " 25 12 25 12
Egg powder " 14 nil 13 13
Apple jelly " 45 6 45 16
Malt . " 400 345 400 320
Arrowroot “ 56 11 56 49
Oysters .. tins. 250 nil 249 84
Hops 1bs. 24 17 24 20
Onion powder ’ 50 35 50 50
Tapioca .. ’ 56 56 56 56
Loaf sugar . R, 224 112 224 182
Black and red carrants .. bots. 36 ‘ 26 36 23
Sago 1bs. 112, 36 112 104
Cloves o 3 3 : 2
Nutmegs. . . “ 3 23 3 2
Salt, fine white .. “ 176 17 276 37
Pickles, garlic " 25 18 25 nil

Sheep . No. 10 nil 10 nil

Cocoa-nut stearine 1bs. 2,242 44¢ 2,207 672
Dog biscuit “ 4,690 210 4214 uil

Spirits of wine .. gals 46 68 44 nil

REMARKS.

The larger expenditure of provisions
ship having on_the aver:
gsome of the “ Discovery

in the ¢ Alert” than in the “ Discovery” arises from the former
age victualled 67 and the latter only 58 men, and that the ¢ Alert,” besides victualling
's” sledge parties, furnished supplies for a larger number of depdts, and supplied a
considerable quantity of antiscorbutic articles to the Danes settled on the coast of Greenland,




SPECIAL CLOTHING.

« Alert,” % Discovery.”
Articles. Remarks.
Supplied. iﬁfﬁ‘é‘;‘;ﬂi Supplied. iﬁ::nsl?oﬁ.
Mitts, grey . pairs 240 62 240 81
. wool .. " 120 nil 120 22
Knitted frocks .. No. 180 6 180 13
Sealskin jackets. . s 70 7 70 7
s trousers . pairs 70 7 70 9
»  Caps No. 70 nil 70 8
5y mMitts . ‘pairs 75 rs, 10 75 8
odd 2 No.
Moccasins . e ay 200 19 200 40
Box cloth ]ackcts No. 63 nil 57 nil
,  trousers . pairs 125 nil 116 .1 . .2
Blankets, Hudson’s Bay No. 120 52 120 37
\White milled hose . pairs 180 2 180 22
Grey ditto 180 2 180 - 18
Drawers .. 180 4 180 18
Leather mitts “ 180 34 180 - 72
Welsh wigs No. 20 15 20 16
Down shms R, 12 nil 12 11
Fishermen's boots . pairs 70 3* 70 - 6* * 3.prs. boots ez
Spare lsg‘l;i‘s {or ditto 35 ig gg nl} “Alert” and 5 prs:
. lleels ‘e ‘e 35 ni t ov
Cloth, cork sole boots .. 70 nil 70 18 haveD éllslzlr gggs )
Spare soles for ditto 35 nil 35 nil cut off.
“3; heels 35 nil 35 nil
Helmet caps, double flannel No. 160 36 160 96
Respirators e 12 nil 12 .- 12
Caps . 96 15 9% . nil
Gloves .. pairs 120 24N 120 32
‘ odd 5 No
Thread, colours .. .. lbs. 30 81 30 6
Thimbles .. .. No. 60 nil 60 - il
Needles .. . e, 2,500 nil 2,500 "nil
Hemp . lbs. 53 3 5% nil
Wax (shobmaker’s) .. 2 nil 2 nil
Bristles for ditto » 1 i 1 nil
Waterproofing .. .. tins 12 nil 12 nil
Spure soles for half-boots pairs 30 nil 30 8
» leals $w o e ‘ 30 nil 30 nil
Tobacco leaf .. .. lbs. 1,479 579 1,443 5u6
» ' Covendish ., 596 239 471 120
»  Shag 500 250 500 227

v

'
\

Table shéwing the Savings of Provisions in the Expedition during the Winter. ' -

+

“ Alert,” “« Discovar&.”
1875-76. o - —
o Sult | Miriced | Hobeh | Ox Cheek a8d'| poss. | Bisoui
Biscuit. ;Pork. Bee. | Collops. Po‘tclz.“ Yegetableé. - 1 Peas. | Biscuits. Bemu:x?n o
‘ . Ibs. | Ibs. | lbs. | lbs, | Ibs. bs. bs, | Ibs. AR
Septembel ol = —_ - - | - e — Nothmg but bls-
October .. | - - =] = | = — — — cuit was'saved
Novembor N e el e — — 72 on board thb‘
Décember I —_ | - —_ | — — —_— 175 - “ Discovery.”
Jandary .. ' ..| 815 — | = 35 (£ — 7 284 S
TPebruary . . | 854V | — — 71| 71 i) 13 266 | "
March .. ..| 886 | 47| 8 | 70 | 46 15 “u | |
Total  -..| 1,065 | 47h| 8 | 176 |191
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No. 2
Medicines and Utensils supplied to the Arctic Expedition.

M.—No.

59.—H. S.

INVOICE OF MEDICINES AND UTENSILS, &c., FOR THE

SERVICE

AFLOAT.

(Heads of Charge—Medicines—Sub-head B, Vote 12).
“ Utensils, &c. A, “w )k

Issued from the Stores of this Establishment to Dr. Thomas Colan,

( -

Royal Fospital at Haslar, this
Tth duy of May, 1875,

Fleet Surgeon of H.M.8. * Alert,” the under -mentioned Articles, per Order

of the Director-General, dated the 20tk day y of Tebruary, 1875, viz.:—

Chemicals. Serviceable. Drugs. Serviceable.
Ibs.| oz | dr. 1bs.| oz, | dr,
Acidum Carbolicam ., . J—1 4| — Emplastrum Resinx .. — | 6|—
.« Ilydrochlor. Dilutum .. = 4| - Saponis . . el ol
»  Ilydrocyan. “ .o e —[— | — D\tmctum Cinchonge I< lavee Liquid . .| — | 2 | o=
» +  Nitrieam " . J—1 61— ” Filicis Ligquidam . dg—1—1 8
s Sulphurie. . . . 11,8} 8 " Sarsx . — 1 4| —
l"l.rtaricum .. . ..l 1} —1]—] Gentiane Radix —] 4 |-
Ather .. . o | —1 4112] Glycerinum . 51 5=
Ammonire Carboms . . ..]— | 8| — Ipecacuanhe Pulvis .. — | 4] —
Antimonium Tartaratum . vl — | 1| —] Jalape Resina .o Rl Bl
Argenti Nitras .. o . d—1 1| 8| Linimentum Jodi . .. | — 1 4]~
Bismuthi Subnitras .. . N Opii — |} 8|
Boracis Pulvis J—1 2] — quum Arqemcahq . —t 2~
Camphora . . . wl—] 41— »  Atropiee Sulphatis —]—] 8
Chloroformum .. .. .. of 1 91— »  Epispasticus . — ] 1| 8
Cupri Sulphas .. . . J—=1 1) — »  Strychnie —|—1 8
Ferri et Quinie Citras .. .. ..l —1 8] —{ Oleum Crotonis — | —] 4
’ Sulphas Granulata . el —1] 2| — + DMenthee Plpentse . —1 1] 4
TIydrargyri Oxidum Rubrum ., el —1—1 4 s» Morrhuge (in 2 Ib, bottles) — = -
28 Subchloridum .o | —1] 2| — » " (in 1 1. bottles) Bl —1—
Hydrargyrum cum Creta . ol —1} 81— »  Olive .. . 5115 | —
Liguor Ammonise Fortior - ol —1 7] 8 » Ricini .. .. 6] 6{—
. Morphise Hydrochlm =1 6 — » Terebinthin® .. 5114 | e
» Potassm .. . . — ]| 6{—1] Opii Pulvis .. — ! 2{—
Magnesia Levis . .. .. <. — | 6| —] Pilula Colocynthidis Gomp051ta — 110§ —
Magnesize Sulphaq .. .. | 26| — | — s Hydrargyri —1! 4|
Plumbi Acetas .. o .. el —] 41 8 s» Rhei Composita . —\| 3¢ 8
Potassae Acetas .. . .. ' .u|—| 61— Pulvis Ipecacuanhse Compositus —] 6|—
. Bicarbonas .. .o o] 1| 8§ — ,» - Kino Compositus — - —
5 Chloras.. .. .. vl —1 61— Quassiss Lignum Rasum —_— | -
»  Nitras .. . . vl — 114 | — | Rhei Radicis Pulvis .. —| 2] —
»  Permanganas ,. w0—1 1| 8] Senns Alexandrina .. .. 1 47—
»w  Tartras Acida .. J—112 | — | Spiritus Rectificntus . . o 271 6] 8
Potassii Todidum .. ..]— {12 | —| Sulphur Sublimatum . 1112 —
Quinie Sulphas .. .. .. eel — |10 — | Tinctura Camphoree Compomta 11 6| —
Sodm Bicarbonas . .. Wl 1] 81— »  Capsici . -1 9| 8
Spiritus Atheris Nitrosi .. e — 115 | — 5  Catechu .. . o =] 12 | -
. Ammonise Aromaticus, . . 11 38| 8 w  Cannab. Ind, i aa] ™1 B[~
Zinci Oxidum .. .. .. ol — | 4|— »  Colchici Seminum .. l—1 71 8
s Sulphas .. . =1 5| - » ngxtahs .. . —_1 2=
Chloral ]Iy(h ate . . I (S " Ferri Perchloridi. — 12 | —
Potassii Bromid.. — | 8| - s  IHyoscyami .. —| 71—
Liguor Plumbi Subacetath (fox Gun ,,  lodi. — | 1112
Boats) . . } I R » Myr"l‘ae . el —f—| -
Inj. Morph IIypoderm . =1 1y — »  Opii .. . . W 1) 4 —
»w  Rbei. . . o — | 7|12
” Scillm . . S 2]~
DRUGS. Zingiberis Fortior .. of—1 8112
‘ Unguentum Cetacei .. . ol 4] —|—
Acacise Gummi Pulvis . | 2] 8| — » Gallse cum Opxo ol =12 =
Acidum Tannicum =1 1] - " Hydrargyri .. el =] 8}~
Aloe Socotrina . Jd—1 2| 8 » Nitratis ..| — 1| 4| —
Aluminis Palvis . . — 12| — " Resmee . . e =] e | e
Chlorodyne — | 8| — |} Vinum Antimoniale vl =1 6}—
Copaiba .. — | 7] 8 » Opii .. .. . ..]—| 8} 8
Creta Preeparata. . . — | 8| —| Zingiberis Pulvis ., — 1 6] —
Emplastrum Belladonnse — | 8| — | Essentia Menthee Piperitse (for Gun
» Cantharidis —] 8} — Boats) . B R
» Plumbi — | 8| —] Linimentum Sanoms (f01 Grun Boats)| — | = | —




Utensils, &e. Berviceable. TUtensils, &e, Serviceable.
Bolus Knives Large (7-1nch) .. No. 1 | Pale Green .. No. 2
L ’ Small (5-inch) .. 1 Bottles, No.13 Dark Blue .. ., 1 I
Tlles e .o . .. e 9y 1 14 Pale Green .. ., 8 '
Corks, %:I[Ialf-pmt .. ..Gross 1 » ! Dark Blue .. —_— :
. ial e - 1 Pale Green .. 4
gcales and ;/Velghts, Grain.. . S}(Ia’ts 2 w15 Dark Blue .. 3,’ b2
atulas, Plaster .. .. .. . 1 Pal .o
%gongg . ' e e 03. 32 noon 16 ‘Diri%li?lin o g
ow, Fine ., ee  we lbs. 4 17 Pale Green .. —_
Scissors (for Gun Boa.ts) .. . No. — K " . JPaleGreen .. :’, 1 :
ﬁunnels Pewter  v. .. e 1 » » 1% {DakBle .. .|  —
easures e s 1 Pale Green .. 2
» Glass, gra.duated 2.0z .. ,: 3 » » 18 Dark Blue .. :: —
» ” 2-oz. marked Pale Green .. —
“spoonsful ” » - » n 18 {DarkBlue .. » —
»w Glass, minim, 2 drm. DU 3 191 { Pale Green .. ., 1
Gallipots, empty .. e g 8, ” ” 2 Dark Blue .. . 3
Mortars and Pestles, pint .. — 99 Pale Green ., 8 B
Wedgewood A-pint .. 1 oW Dark Blue .. 8 \
Nelson’s Inhalers .. .. e 1 " o 27 Pale Green .. ., . —
Pins .. . .o «s 1b. 1 ’ » 28 ” ” re 1,
Test Paper, thmus, Blue .. . Books 9 " » 28% " 5 e 3y —
3 T 9 d .0 . » g » 9 {—23?) » " e 3 g :
urmeric .. . ‘e -
Eye Shades, Green Silk (8 each) I&’o 6 Qmmne’Vlals Lol :: 10 [7‘”
Silk, Persian, for do. .. Yard 1 ‘White Jars, No. 2 . . o — ‘
Lister's Carbolic Acid Plaster " 2 o | . . —_ \
5 Cauze . 20 w  w  n D . e o 1 '
Wel?;hmg Machine - .- .. No. 1 9 . 5y O e . . — .
Bottles, half-pint . ! Do o 9 12 ” " w 7 . s o 2
y Ge-ounce .. E (mund) e 12 8 .. . 5
w &, . 30 Medicine Chcsts, No. 1 .. ve -
’ 2 " for Pmsons (ubbed) » 6 ” . w2 .. . 0 - \
" N4 [BoleGrear L | 3 A S O -
n  NO. Dark Blue .. . _— ~ forGunBoats .. . —
5 IP;ale %xieen e w é Contractor s ?ottles ‘e ve n 100 - )
» » ark Blue .. 9 ars.. . .. 12 |
8 Pale Green .. ,,: 1 Pa.(,kmg Cases .. .. .. :’, 5 J
" » Dark Blue .. ., ] " Tin Boxes ve ve a9 2
Pale Green .. 3 . Baskets.. .e e 9 [ —
I {Dark Blue .. 12 »  Hampers .. e n - .
w 3 10 Pale Green .. — s  Bags ... Y — B
w gy 11 " 3 s 3 —_ Water Test Box, complete e 1. o
g 12 . % . 1 Bottles, Wide Mouthed and 1o ont 90 "
" » 12§ » 2 e 0w 2 Stoppered co '
WILLIAM TOON, o
Dispenser in charge of Stores. . r
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For Arctic Expedition.
M.—No. 58.—H. S.
INVOIOE OF BEDDING, NECESSARIES, AND APPLIANCES FOR THE
SERVICE AFLOAT.

Head of Charge—Surgical Appliances and Adhesne Plaste1—5nb-‘1ead B, Vote 12))
All the other Articles o the Form “ A, ., 12)

Supplied from the Stores of tlus Establishment tv Thos. Colun, Esqg.,

Royul Navalllogpital at Haslar, Ileet-Surgeon of I.ALS « Alert,’ the undermentioned rticles, per or der

this 8th day of May, 1875, of Mceical Director-General, dated the 20th day of February,
‘ 1875, viz, i—
—
Articles Serviceable. Articles. Serviceable.
» [ Beadsteads, Iron. . No. — 5 Arrowroot . Now —
=>~‘,E Sheets .. . Puairs 2 = . | Pearl Barley .. ooy —
5= | Pillows (complete) No. 2 % & | Rice .- —
=R < Plllow Cases ., . — <3 | Sago 1
g . .. Casc Covers .. . — Sy | Sugar .. —
= | lair Beds (complete) .. ., 1 | Tea . o —
o (_Bed Cases . e — =9 | Truss .. .. ey 1
Tlorse Tlair . . lbs. — = Various —
Shirts, Calico (Slze No. 1) No. — Packing Chests c . —
» +No.2) .., — Carbolic Acid .. . Ihs. 156
Water Closet” Boxes (com- Bottles for ditto .. .. No. 156
plete) . .. . R 1 Boxes (for 24 bottles) e 5
Baths, 'lm, Hip.. .. ey 1 o (for12 3
t Toumlquetss - L. e n G 5p§ual Sick Berth Cot Bed- -—
ingie ., v m 3 ing, viz, :— —
T Trasses Dofble .. o 2 Mattl%asses (complete) .. | —
t McInfyre s Splints and Mattress Cases . ce m —
Salter’s Swinging Appli- > Sets 1 Mattress Case COVGIS e —
ances (in case complete) — Bolsters (complete) . o —_
Glass Syrmges (in Wood Bolster Cases , . . cooa —
Cases) .. . .. .. No. 4 Bolster Case Covers .. ey —_—
t Spirit Lamps . ve 1 Pillows (completc) .. R —
t Test Tubes .. .. Sets 2 Pillow Cases .. . ve —
T Gutta Percha (for Splmts) . Ibs. 6 Pillow Case Covers .. ve 5 —
Cotton Wadding (for Splmts) 18 Sheets . . . Pairs —
Cotton Wadding - Sheets — Blankets . No. —
India Rubber Cloth (in Squ'u'es) No. 2 Coverlets o —_—
Oiled Silk. . . Yds, 8 (Survey on Remains (el 6
(,)amel Taiv Broshes (Il:'rlrge . No. 6 Demand for Medicines Aliax&na) -
Pill Boxes, Paper (in Nests . Doz, 6 te No. 6
Algllheswe In 10-yard Cases .. Yds, 30 DemandforNecessaries| ate No. 7 -
aster ., 3-yad —_ Survey on Unsglw(,e- g — .
Leathers, White (for Pldst@ls) . 1\0 1 ablg Stores (h oo NoLb 6
Blank Labels { Gien - o 875 g | Awul dccouut . (E )
Paper, Lumberhand .. Qrs, 6 g Nosological Returns  (}5 11}?, iéﬂ 24
Bed Paus, Barthen .. .. No. 2 < J 3 Sloops
Puans for Water Closet Boxes, ‘ % ) Journals .. (M3, 1)1 1 8 Frigates
- Earltheil 1 .. ” - = 6 Surgeous
rinals, Earthen. . . ce e 2 & : " M.~No. 121
lettmg, Pots, Earthen .. e s 2 A P(lansmn Certificates "‘_'f’_fg'g b 6
Feeding Cups, ., . e u 2 List of Trusses . lat: No. 13 6
"fomach Wal‘m'j;s, Tin.. .o 1 Sick Mess Account  (Jaim No. 13 12
foot Warmers, Tin . v a 1 . : M.~No, 124 -
Basins, Enamelled Meta] e 3 {Jmt of Invahc?s . (mf-{\.f. 1]255
Cups, Enamelled Metal , . oo m 1 State of the .Stck (]{;tu No. 18 ) 150
2 Q‘u&rts 5 1 kcﬁses of Pat]ents (10;0-}1‘:). 11:,6 12
Suucepans, Iron 3 Pints ey 1 +~ Surgeon’s Instructions . Sets 1
1 Pint oo g 1 Books (to be specified) . No. —_
Mess Kettles, 6 Gallons e g —_— Nomenclature of Disease .. . 1
Tron 4 . e — Cases .. .. . R 8
2 > T 1 Crates .. . .. RN —
Calico, (Unbleached) e Yds, 100 Baskets . . NN —
Flannel .. o e .. 80 ITampers - .. oo —
Lint . .. . 1bs, 20 Bags .. . R —
Linseed Meal . " 20 Casks, Puncheons .. ve —
Arrowroot o e ey — » Hogsheads .. oo —
Sago .. . . e — »  Barrels . i m -—
Rice . . . e om — ” Half«Hogsheads P —
Pearl Bmley . "’ —_— »w  Small . oo —

4 Articles thus marked are cligsed ag ¢ Swgicud Applinnces.”

ISAAC T. OLIVER,

- S

Agent. .



For the Arctic Expedition.

UTENSILS AND NECESSARIES FOR SICK BERTH.

Article.

Quantity. Article. Quantity.

Tilters, 1 gallon, Atkins’ patent

Plates, Dinner. . .. .

* Cruet, Frame Complete ..
Knives, Black Handlé, Table

Forks do do .

Spoons, Table, Metal. .

Pans, Frying .. .

Pots, Tin, Quart .. . .
w v 3y With hooks.. .

Corkscrew ., . e .

Cork Extractor . .. .

"Teapot, Metal.. . ..

.« .

1 No. | Pail, Slop .. ‘e . .o o)1

. Bags, India-rubber .. . 1

. Tin Opener .. ‘e - .. o 615 *
1
1

3 Towels, Short . . . . »
’ Canister, Tin, for Tea .o . . »
. " w y Sugar .. e L e »
Scissors . . . ..| 1pair
“ Brooms, Ilair, Short . .. ..{ 1No.

‘9 Cocoa-nut Matting .. .. .. ..| 6 yards
P Mats .. . . . . ..] 6 No.

" Needles, Sewing .. . . .12,

o Cotton, White .. er e ..| 4reels

Pk et ek DO Y S OO B
-

M.--No. 98.—H.S.

(late No, 4, ILS))

INVOICE OF MISCELLANEOUS STORES FOR HOSPITAL SERVICE.

Royal Hospital at Haslar this

Supplied from the Stores of this Establishment to Mr. Fleet Surgeon

day of May, 1875. Colan, at H.MLS, “dAlert,” by Director-General’s Order of Gtk May,-1875,
the undermentioned Articles, viz, 1=m

, ' Number ‘ '
Articles. ¢ | Denomination. or
) Quantity.
Chemical Thermometer .. e Extra | 2

Iee Goggles .o
Expanding Splints

. . .o Wyatts’ 24

e L.
L) . e . L1} 6
a !

WM. LONEY, .
Deputy Inspector-Generdl,




INVOICE OF MISCELLANEOUS STORES FOR HOSPITAL SERVICE.

Royal Hospital at Haslar this
7th day of May, 1875.

)
e

XXXV

M.—No. 98—H.S.
(late No. 4, H.8.)

Supplied from the Stores of this Establishment to Mr, Thos. Colan,
Fleet-Surgeon, H.M.S. ¢ Alert,” by Director-General's Order of 22nd

Irebruary, 1875, the undermentioned Articles, viz, :—

this 18¢h day of May, 1875,

Number
" Articles. Denomination, or
Quantity.
Gphthalmoscope .. . .. . . — 1
Syringe Iypodermic .. . .. . —_ 1
Urinometer., .. . . .. .. — 1
Suture Wire e . . .- . Hank 1
Spirometer .. . .. — 1
Trocar for Punch Bladder . . — 1
Catheters Gum. French .. . . .. — 12
Esmarck's Apparatus .. v .. . — 1
Thermom., Chnical — 2
Resplmtors — 6
Candle L'unp and Reflector for Ophthalmoscope — 1
Special Candles for do. .. . Ibs. 3
Box. . — 1
Stricture Dilator. Thompsou — 1
Thermom., Speciul — 1
Box for do. — 1
J. COTTER,

Segned for Deputy-Inspector-Geneml (on leave).

For the Arctic Expedition.

M-*‘NO. 98-""’H-Sn
(late No, 4, H.8))

INVOICE OF MISCELLANEOUS STORES FOR HOSPITAL SERVICE.

Royal Naval Hospital at Haslar, Ticerwed from the Stores of this Listablishment by Staff-Surgeon Ninnis,
of ILMLS. “ Discovery,” the undermentioned Articles, viz, :—

Number
Artacles. Denomination. or
Quantity.

Ophthalmoscope .. - . . — 1
Syringe, Iypodermic ., . .. — 1
Urinometer . . . .- — 1
Suture Wire .. .. . . . Hank 1
Spirometer. . . . — 1
Trocar for Bhdder . —_ 1
Catheters, Gum, French .. . .. . — 12
Tismarck’s Appm atus ., . .. . - 1
Thermometer, Clinical .. e .. . -_— 2
Respirators . — 6
Gandle Lamp and Reflector .. —_ 1
$pecial Candles for do. o Ibs, 3
Box for Instruments . — 1
Stricture Dilator, (Thom) o0 h) in sep.Lmte box - 1
Thermometer, Special ., . - 1
Box for  ditto . .. . . —_— 1
Thermometers, Clinical .. .. - .o Extra 2
Iu., Goggles .. - . — 24
Expanding Splints . o — 6

R. W. COPPINGER,

Surgeon,

For Staf- Sm"/eon, H.M. S “Dzswvm J




For Arctic Expedition.

M.—No. 59.—H. 8.

INVOICE OF MEDICINES AND UTENSILS, &c, FOR THE
SERVICE AFLOAT,

(Heads of Charge—Medicines—Sub-head B, Vote 12).
( . »s - Utensils, &c. s A )

Reosived from the Stores of this Establishment by Dr. Belgrave Ninnis,
Staff-Surgeon, II.M.S. © Discovery,” the undermentioned Articles, per Order
of the Director-General, dated the 20th day of February, 1875, viz.:

Royal Naval Hospital at ITuslar,
this 18th day of May, 1875,

Chemicals. Serviceable. Drugs. Bervicoable.
lbs.| oz | dr. lbs.| oz. | dr.
Acidum Carbolicum .. vof —| 4| —] Aloe Socotrina .. .. ol —1| 2| 8
y»»  Hydrochlor, Dilutum .. —| 4| — uminis Pulvis .. . ol =121 —
» Hydrocyan, o — | — | — ] Chlorodyne .. .o . of—] 8| —
« Nitricum 2 o — | 6| —] Copaiba - . o —1 71 8
»w  Sulphuric, » . 1| 8| 8] Creta Preeparata . . —1 8| -
«» Tartaricum .o .o ] 1} —1{—] Emplastrum Belladonna .. — 8|
Ather .. - . o v wdl— 412 » Cantharidis —_] 8| -
Ammoniee Carbonas .. . w)l—] 8| — »s ° Plumbi .. — ! 8] —
Antimonium Tartaratum .o el —1 1] — ’ Resinm . . el L
Argenti Nitras ., .o . wl—1] 1} 8 Saponis . . —_— -] -
Bismuthi Subnitras .. e ..] =1 — | —| Estractum Cinchonte Flaves qumd —] 2]
Boracis Pulvis .. . . ol —1 2| — ” Filicis Liquidum ., J—]—1 8
Camphora . .o e el —| 4| - - Sarse Liquidum .. — 4}~
Chloroformum ., .. .. .«] 1] 9]-—1] Gentiane Radix —1 4 —
Cupri Sulphas . . . 4 —1] 1| | Glycerinum . 5| 54—
Ferri et Quiniee Citras .. .. .ol — | 81—} Ipecacuanhw Pulvis .. el — ) 4)—
» Sulphas Granulata - ol —1] 2| —] Jalapm Resina eef = | — | -
Iydrargyri Oxiduin Rubrum .. oo =1 — 1 4} Lininesium Iodi | — 1 4=
" Subehloridum e e —1] 2] — " Opii .. =i 8]
Iydrargyrum cum Creta . ool — | 3 ) — | Liguor Arsenicalis =1 2| —
Liquor Ammonie Fortior " =1 71 8 »  Atropise Sulphatis —]—1 8
»  Morphie Ilydrochlor .. eef—1 6| — »  Bpispasticus .. —] 1] 8
» Potasse .. . . =] 61— »w  Strychnie .. . — |~ 8
Magnesia Levis .. .. . ee)J—1| 6} —] Oleum Crotonis . . — | =1 4
Maguesise Sulphas . v |26 — | — »  Menthe Piperite ., — 1] 4
Plumbi Acetas .. .. . e} — ) 41 8 »w  Morrhue (in 2 1b. bottles) — T —] -
Potaseee Acetas.. .. .. efj—1 6] — » »w  (in11b. bottles) .. 38} — | —
s  Bicarbonas .. .. b 1| 8| — sy Olive .. ' .. o . 5115 { —
«»  Chloras,, .. . el —1] 6] — »  Ricini ., o . . 6} 6| —
»  Nitras .. o e ol =14} — »  Terebinthine . e oo B 14 [
«  Permanganas .. . «of—1 11 8} OpiiPulvis ., ol —1| 2|~
»  Tartras Acida .. .o o] —112 | — | Pilula Colocynthldls Compomta eel — 110} —
Potassi Todidum. . .. . el — 112 — » ydrargyri: .. . el — | 4} — /
Quinim Sulphas .. .. o | — 110 | — »  Rbei C‘omposxta ool —1 3] 8 g
Sodze Bicarbonas e e +«{ 1| 81— Pulvis Ipecacuanhee Compositus ..| — | 6 | — "
Spiritus Atheris Nitrosi . ol — 15 | — sy Kino Compositus ° o] — =}~
» _ Ammoni® Aromaticus, . .| 1] 8| 8] Quassie Lignum Resum .. ol = | —|— o
Zinci Oxidum .. . es .| = 4| —| Rbei Radicis Pulvis .. ol = 21—~ i
« Sulphas . .e .o — 1 51— | Senna Alexandrina .. . . 1] 4] — L
Chloral H ydrate. . . . 1|~ |—] Spiritus Rectificatus .. o ..l 2] 6 8 |
Potassii Blonnd . . .| —| 8| — Sulphur Sublimatum .. 112 — >
Liquor Plymbi Subacetatls (for Gun Tinctura Camphore (Jomposutn. ool 1) 8| — -
Boats) . . . v I R »  Capsici - . ol =1 9 8 ¢
Inj, Morplnee Hypodermma . o] — ] 1] = »  Catechu .. o oo — 112 |-t .
ACaClm (Iumml PlllVlB .s e e 2 8 ‘ — 9" Cannﬁba Ind- oe| =™ 8 g — i
Acidum Tanmcum e e cef =] 1] — o 3 0 !




-

e e S -

Drugs. Serviceable. TUtensils, &e. Serviceable.
Ibs.| oz. | dr.
Tinctura Colehici Seminum .0 —1 7] 8] Bottles, 6-ounce ..E (round) 12
. Tiigatalis .e . ol — | 27— 7 1%, 30
" Feri Perchloridi .. =112 — w8, for Pmsom (ubbed) ” 6
“ I[}f{)\*(-ymxll Cee . N T A “ 4 1 (ribbed) ,, -
“ I\(Ed1 . L. . Ll —=1 1112 No Pale Green .. 3
«  AMyrrha .. . el — = | — ” B Dark Blue . —
5 Opilt L, . S T A e - Pale Green .. : H
; Eé[?; . s =1 712 » 9% | Dark Blue .. 5
. scille .. .. S 2 — » J Pale Green .. No. 1
: Zingiberis Fortior .. =1 812 Bottles. No. 8 4 Dark Blue .. ., 5
Ungentum Cetacei o 4] —1— Pale Green .. 3
“ Gallie cum Oplo o] — | 2| — - 9 | Dark Blue “ 12
. Iydrargyri. . | —1 S~ «  « 10 Pale Green “ -
. " Nitratis =1 - “ 11 Pale Green . —
Resine .. R e . 12 Pale Green y 1

Vmum Antimoniale -] 6= . « 124 Pale Green “ 2
» Opii .. .. — | 81 8 Pale Green " 2

Zingiberis Pulvig . —_ 6] — * v 2 ) Dark Blee .. 1

— . Pale Green 8
w o 14 - >

Essentia Menthee Piperitee (for Gun ggﬁ: (1;31}:;1 ST 4
Boats) . | s o 15 - » ;

Li i Dark Blue " 2

inimen um § apoms (for ‘Gun Bonts) — = 16 Pale Green " 3
oo Dark Blua .. ,, 3
Nore—All Fhuds to be issued by Mensure " n 17 Pale C‘:reen o0 -
(of 16 ounces to the pint). . 171 %ali%xieen 3 1
" 2) Dark Blue .. —
18 Pale Green .. :: 2
Utensils, &c Serviceable. ' 77 | Dark Blue 5 -
18 Pale Green .. , —
5 » 18%) Dark Blue . -
Pale Green 1
. - 103 . »
Bolus Knives, Large (7-inch) . No. 1 ’ ¥ Dark Blue .. ., 3
. Pale Green .. . 3
’ Small (a mch) " 1 . . 99 3

Tiles . . . o 1 - ]2urk I‘Blue .“ b

Corks, IIalf-pmt .. .. Gross 1 » w 27 Dlale G'men " —
,,  Phial . . 1 “ « 28 DPale ({men “ 1

Scales and \Velghts, Grain. . .. Sels 2 w o 28F Pale (’,1'_‘3‘3“ - -

Spatulas, Plaster .. . No. 1 « o 29 PaleGreen . 2

Sponge . o a2 » « 30  Pale Green " 3

Tow “Fine ibe. 4 anmo Vialg - “ 10

Scissors (for Gun Boats) No. — White Jars, No. 2 " -

Funnels, Pewter “ 1 ” v ‘} . ” -

Measures, Pewter 1 ” noom Y ©om 1

,  Glass, gr aduated 2-07. . . " 3 » poow 6 o » -

” o 2-0%Z, arl\ed} » RIRY ‘8 eoon g
¢ gpoonsful ” . - N - )

Glass, minim, 2-drm... 3 Medicine Chests, No. 1 om -

Galhpots, Empty .. e 8 ) » n & Y —_

Mortars and Pestles, pmt . — " yw » 3 R —
W’edgewood -pmt “ 1 » 3 4 T - |
lson’s Inhalers for Gun Boats. . » — '

Nelson’ “ 1

Pins .. v 1 (,outractor s Bottles e m 100

Test Papers, Titmus, Blue .. .. Books 9 2 Jars .. “ 12

y . ed .. N 9 Packing Cases .. = .. . 5 ‘
' lsomeric .. e 6 »  Tin Boxes » 2 g

Eye ghades, Green Silk .. . No. 6 o DBaskets .. om - ‘

Tick. Peasmn, for ditto .. yds. 1 " Ié[:n;pers K - -

boli Tas G p - ’ - ¢

Listers, Garbolic Acid Plaster ! .2 Wa’%er-test 0X, complete .. No. 1
» Carbolic Gauze .. R 20 W hod |

Weighing Machine . .. .. No. 1 Bottles, Wide-mouthed ~and] " 20 ,

Bottles, ITalf-pint .. D .. - 12 Stoppered, 20 0z - .. J

R. W. OOPPINGER h
Surgeon,




For Arctic Expedition.
M.—No. 58.—H.S. ‘ ooy

INVOICE OF BEDDING, NECESSARIES, AND APPLIANCES FOR
THE SERVICE AFLOAT. , o

(Head of Charge—Surglcal Appliances and Adhesive Plaster—Subhead B, Vote 12). W‘
(v ger e All the other Artml% on-the Form » A, DS |

" " ‘ Supplied from the Stores of this Establzskment, tv B. Ninnis,, Esg., T
Royal Naval Hospital, ut Haslar, ) Stagf-Surgéon of H.ALS. - Discoveigy,” the undermentioned Articles, per ' o
tris 18th day of Alay, 1875, ) order of  Medical Dzrector-G'eneral “dated’ the 20th day of February, o

LISIO, viz. 1— ] ) ‘ i . S
. Astidles, . Servicenble. . Articles. . - Serviceable.' - “ w‘*‘f
4 (Bedsteads, Tron . .. No. — . # [Arrow Root .. .. No. — ’ I
oo | Sheets .. .. Pairs 2 < & | Pearl Barley . ce — o
& 80 | Pillows (complete) .. No. 2 235 | Rice . - — L
E,’g P1110W Coses .. e s — %’\J Sago .. . e "1 It
£2 < CaseCovers .. . — ‘s Sugar .. cra — A
7 | Hair Beds (complete) .. ., 1 S | Tea .. .. e — C
© ed Cases .- R — A~ | Truss .. .. e 1 |
Horse . .. lbs. — & @ | Various .. e —_ n
Shirts, Gahco (Slze No. 1) .. No. — Packmg Chests .. cem —_ .
s NO.2) ..oy, — Carbolic Acid . .. lbs, 156 ’
Water Closet Boxes (complete) » 1 Bottles for ditto .. .. No. 156
Baths, Tin, Hip .. .. ” 1 Bozxes (for 24 bottles) oo 5 -
t Tourmquets .e . o 9 6 w (for 12 ) 8 s
+ Trusses {Dmg{)lf .. oo 3 3 S&ecxal Sick Berth ?ot )Beddmg, §z =
ouble .. 2 attresses (complete o. -— '
1 McIntire’s Splits and Salter's) Mattress Cases . e g —_
Swmg'mg Appliances (in p Sets 1 Mattress Case Covers oo - ,g,
Case complete) .. Bolsters (complete) . co — o
Glass Syringes (in Wood Cases) No. 4 Bolster Cases . co o - "
Spirit Lamps .. .. ” 1 Bolster Case Covers .. e — A
+ Test Tubes .. 2 Pillows (complete) .. oy — ho
t Gutta Percha (for Splmts) .. 6 Pillow Cases .. . . —_ oy
Cotton Wadding (for Splints) .. J 18 Pillow Case Covers .. o a - 5
Cotton Wadding .. Sheets - Sheets .. .. . .. Pairs — o
India Rubber Cloth (in Squares) No. 2 Blankets . .. . No. — !
Oiled Silk Y 8 Coverlets . —
Camel Hair Brushes (large) . No. 6 (Survey on Remains . —No ) 6 !
Pill Boxes, Paper (in Nests) .. Doz. 6 Demand for Medlcmes(m —-‘Io . 115) 3
Adhesive | In 10-yard Cases .. Yds. 30 Demand for Neces- - W
Plaster { ,, 8-yard — saries o 'Dfx_x\x? ue |
) I . ate No, 7 - ' ;
Leathers, White (for Plasters) No 1 Survey of Unser- (M —o.117) 6 : e
Blank Labels { gnlafn . » Ii};g viceable Stores.. f \ ute No- 8 0 g b
ellow. .. 5 6 S
Puper, Lumberhand .. .. Qrs. 6 %2;]:121 iﬁol{u::tms (laﬁgg’ﬁs 24 e
Bed Pans, Earthen .. .. No. 2 a gt Iato No. 10 8 Sloops T
. I LA
gﬁ?:hégr Water Closet Boxes,} , . 5 ) Journals .. oo (e, 10 {3 Frigates. o
Urinals, Barthen.. .. .. 2 g . L X 6 Surgeons B
Spltgmg Pots, Earthen .. .. |, 2 é Pension Certificates. . (eeye 15) 6 P
Feeding Cups » oo L) 2 List of Trusses .; liﬁ;;ll‘}%‘ ]1232 6 y
Ei%’g‘%umg‘;;n%ﬁ; Tin.. on } Sick Mess Account .. (%55 1%) 12 ‘
i ] oor List of Tnvalids .. (hno 12 —
Basins, Enamelled Metal v 4 3 ate No, 16 |
Cups " e m 1 State of the Sick .. (M3 1% 150
2 Quarts .. ., 1 | Cases of Patients .. C5Ee. 12
. 2 Pr =+ \late No, 17
Saucepa.nS, Iron { 11’ {;lillizs “e 9y i }bjul g901(1 g Ibnstructlgng) e %ets 1
Lo e B ocks (to be specifie .. No. -—
Mess Kettles, f“ Gallons .. ., - - N omenclature of Diseases . 1
Iron 3‘ ” om 1 Cages .. ve e i 1- -
e N ' ! —
Calico (Unbleached) T < Yds, 100 g:ﬁf:té oo e o —
Flannel .. . .. e 80 Hampers . . o —
Llnt ve P “e s l 8. 20 Bagspe v e o  —
. R “s ‘e . e 9 N
Iﬁiﬁd&{gfl e e e fi) ~ Casks, Puncheons .. .. y e .
8800 i e tow — ., Hogsheads oy - }
nge .o .o . er 33, - 3 ‘ %alige:]&- . “h - .d. . — R ‘
1o t T tony ‘ all-Ilogsheads .. » - -
Pear} Barley . .. ve 9 -~ \ :: Small .../, .. .. :: . " ' A
+A.rt1clea thus marked are clmeda.é “ Surgxcnl Applisnces” . | o BRI
| , ISAA(‘ J OLIVER i SR
BeCEIV&‘d the mthm contents L Y for Agmztu B

SO R W COPPINGER a
G ,S'urgeon, for Smﬁ Sw’geom ", .
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NECESSARIES FOR SICK BERTH.

Article.

Filter, 1 Gallon. Atkins’ patent

Plates, Dinner Ve ..
Cruet, Frame, Complete .. e

Kmvgs, Black Handle, Table ..
Forks, .

R ..
<Spoons, Table, Metal 7. .o
Pans, Frying .. .o . .-
Pots, Tin, Quart .. .o

IIET sy With hooks.. ..
Corkscrew .. - .o s
Cork Extractor .. .. ..
Teapot, Metal ee tes -

b

[

[ T R DR R IR R S B )

=R -

Article.
Psail, Slop ..
Bags, India-rubber ..
Tin Opener .. .
Towels, Short

Canisters, Tin, for Tea

» w5 Sugar ve

Scissors .
Brooms, Hair, Short
Matting, Cocoanut .
Needles, Sewing
Cotton, White
Mats.. ..

s 4 s 8 2 s e s
.

ity

32,

h P
v e
‘_lga,i*a S
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No.-8.-
Juice
iima Juice,
Bafore addition
As received. of 15 per cent.
Proo?%pmt
Density .. - .. e e ereeoee e e .l 102114 108704
Citric Acid. . .. ‘e . . S grs. per oz. 2712 - 3rn
Proof Spmt . e ' en per cent. 171 21
Solid Residue, dried at 212° Fs.h . e, e . " 805 9-47
Total Ash . .. .. e e . . +405 476
Ash, soluble in Water .. . v 296 348
Alkalimty of soluble Ash, reckoned 2 Potash (K.HO) . " 208 -238
Ash, insoluble in Water , - . ve . 9 - 109 *128-

Rimargs—The orgamc and inorganic constituents are those of sound, genuine Lime
Juice of good quality, and compare very, ﬁworably with those of Lime Juice squeezed in

this Department.
Compens on Pz om. o Toa
MoOISHUT® .o o e e e e e e . 893
Extractive Matter .. . .. . o . . . . 36-89
Ligneous Residue .. . e .o o . . . 5418
. 100:00

Tannin . . o e . o . v . 961
Total ASh oo oo e e e e e e e I .
Ash, soluble in Water . .o o .o o . e o . . 3-63

% " Dilute ACId . . o . vt .. . . 2:27
Sand, &c, .. . . o i o . . .o . . . 45
Alkalinity of Aqueous Solution, reckoned as Potash (K.H.0.) .. . . 1-58

Remarks—This. Tea is sound, enume, and of medium quality, The percentage

of Tannin is somewhat low, and the flavour is deficient, but in other.respects the results

compare favourably with ‘those obtained from Commermal Teas of a similar class

b

examined in this Department.

The amount of Theine is 2'58 per cent., that of Genuine Congous va.rymg from 1+68°

to 4’ 19 per cent
J. BBLL,

’
vk 7T

5 £
Vel
A

.Prmczpal of the La'boratwy

[

February 12th, 1877,

f2

at Somerset House,
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No. 3.
+ + Pemmican.
Proximate Analysis. Remarks.
Plain. Sweet.
Per Cent | Per Cent, 18t Tt . e t te the | "
. - . st. It wag impossible to separa e lean from'
Xlr:ter driv: ;;1 off at110°C. .. . 3263 3952 the fat in the popular way, but an absolute
Fatgm enoids .. .t ot L osea2 5'%,09 chemical separation gave in 100 parts of
Sugar L L] L X ] .o . » -— 4.12 Pemmlcan—-
Ash or Mineral Matter .. . | 174 169
Total ..  ..[10000 |100:00 Analysis. Plain, | Swoet:
Phosphates of Lime and Magnesia 0060 -183 | Dry Lean or Albumenoids ..| 8509 | 8537
Alknline Pshosphates . 1849 | 1015 | DryFats .. .. ..| 5642 5209
Common Salt ., . 107 102
oo Total .. ..| 9151 | 8746
Composition of Ash or Mineral Matters. or
—_ The DryPemmican containg—
Total Ash . . . 174 1-69 | Lean or Albumenoids .| 8764 | 8792
Fats .. .. .. ..] 6050} 5585
— Mineral Matters .. 1-86 1:81
Asgh Coustituents— ‘ - -
Phosphoric Acid 662 | 633 Total 10000 | 9558
Potash . . . 656 450 o -
Soda ce e 072 | 055 ) ]
Common Salt ] 107 -102 | 2nd. The proportion of these mratters in the
Lime .. 022 017 various * joints” of beef do not appear to
Magnesia .. .. 005 050 have been determined, but the elaborate
Peroxide of Iron .. —_ — experiments of Messvs, Lawes and Gilbert
Sulphuric Acid 037 — upon the whole carcass, exclusive of bone
Silica .. .. 055 036 and offal, give the following numbers—
Lean or Albumenoids .. 29:3
Total .. ..| 1616 1:343 Pats .. ‘e . .. 693
Mineral Matters .. o . 14
Composition of 1 1b. of Pemmican in English Total . 1000
Weights. . ‘
Different experiménters vary in regard to the
‘ Oz Grs.|Oz Grs | Proportion of mineral matters, Playfair and
Wk 1 35| 1 34 Brockman giving it as high as 4:8 per cent.
ater ..
Albumenoids . 5269 | 5 288 | 8rd. Both samples are free from any evidence of
Fats o . . 9 12| 8 146 decay or putrefaction; I see no reason to
Sugar .. . . — 0 288 conclude that they are not of good quality,
Mineral Matters. , . 0122 0118 though I am not aware that it has been
authoritatively declared what the composi-
Total .. 16 000 { 16 000 tion of good Pemmican should be.

Royal College of Chemustry,
South Kensington Museum,
Mavrch 3rd, 1877,

E. FRANKLAND,
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‘ No. 3.

A CHEMICAL REPORT ON SAMPLES OF VEGETABLES TAKEN FROM
THE RESIDUAL STORES OF THE “ALERT” AND THE * DISCOVERY,”

ON THE RETURN OF THOSE SHIPS FROM THE RECENT ARCTIC
EXPEDITION. . e

BY PROFESSOR JOHN ATTFIELD, .

Memberof the Council of the Chemical Society ; Professor of Practical Chemistry to the Pharmaceutical Society
of Great Britain ; Author of a Manual of General, Medical, and Pharmaceuntical Chemistry; &c.

London, 17, Bloomsbury Square, W.C., R
7th March, 1877. B

By request of the Chairman of the Admiralty Committee appointed to consider the
causes of the outbreak of Scurvy in the recent Arctic Expedition, I have analysed "
samples of vegetables taken from the residual stores of the “Alert” and the SN
“ Discovery,” on the return of those ships to England.
The articles sent to me for analysis were :—
1. Fresh carrots, preserved in hermetically sealed tin cases,
2. Dried potatoes. ‘.
3. Dried compressed cabbage. o
4. Dried compressed mixed vegetables. S
These $amples I have so analysed as to admit of comparison being made between L
their composition and that of good average specimens of the respective vegetables

recently removed from the ground.
The samples were all in good condition. The carrots from the tin were whole, sweet,

juicy, and of fill flavour; the dried fragments. of potatoes were perfectly sound ; the
dried compressed cabbage was of good colour, crisp, and had the characteristic smell of
the vegetable ; the dried compressed mixed vegetables had an appetising appearance,
and the aroma of well-made vegetable soup. |

1. Carrots (cooked).

The samples could not be distinguished in appearance from cold, soft, recently~
cooked carrots. Evidently they had been preserved in the tin by some mode of heating
or steaming, similar to that employed in preserving meat in tins. ~ Submitted to analysis
they yielded :-- ‘ ‘ \ 4

\ . ‘ . .+ In 100 parts by weight, -
Water .. . .. . .. . 8913 il
Dry vegetable matter .. oo 10217 4. -
Dry mineral matter .. .o 66 1087 3
- | 10000 ”
The 1021 parts of dry vegetable matter consisted of : —
Albuminoid ‘matter R - 198
Celluloid métter or fibre .. .. . 114
Fatty méb&r e X3 .o o '29 o
Other non-fiitrogenous matter .. . 7:80 Co
L1023 \ v *‘U_;“}‘,,:
S— "

And the 0'66 of dry 'mineral matter-yielded: (together with othér less important
substances) =— ' . T T Lo |

Alkalies (as oxides) = ... .. i ee” 0B

Phosphoric acid (that is; phosphori¢ anhydride) ' oe8 .

Qarrots, like some ‘other vegetables, absorb large quantities of water when cooked in-- -,/

that liquid. A fair avefage proportion of water in uncooked carrots is 85 per.cent, a "

proportipn; which, does not-naturally vary.very. widely. . Thatis:to say, if '100{pounds of .~ - |

unceoked carrots were  thoroughly desiccated, 15, pounds of  solid matter would remiaify; . -
and 85 pounds of water be dissipated—passing away s steam. - Now, 100 parts of the ' -
cooked ' carrots just analysed only! yielded 10:87: parts ‘of” solid: master ; -or, m' other .. . =
figures, 15 pounds of solid matter would be contained in 1 38 pounds of; these goft, moist, -

| o IR | 0o
IR R
- ot e

‘r e, :{ " noy ' Co
- Ol P
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cooked carrots. But assuming, as one must do for purposes of comparison, that we are :
dealing with the carrots in the uncooked eondition—assuming that we have, not 138

)
nt

g
4

= 3
- FEna
ot

parts of cooked carrots, containing a quantity of water absorbed during eooking, but 100 7,

parts of uncooked carrots in the natural condition—assuming, in short, that t eba.?rpﬁ's
when fresh contained the average proportion of 85 per cent. of water, then the composition
of the sample would be as follows :— g

Compostition of the Carrots when uncooked.

(Based on the fair assumption that the fresh carrots contained the average natural and

normal proportion of water, namely, 85 per cent.)

In 100 parts by weight.

Water ..~ .. .. . .o 85°00

Dry vegetable matter .. .. 1409 )
Dry mineral matter - . 91 | 1500
10000

The 1409 parts of dry vegetable matter consisting of :—

Albuminoid matter - .. .. 1-34
Celluloid matter or fibre .. .. . 1:58
Fatty matter . . ... ‘40
Other non-nitrogenous matter .. . 1077
1409

And the 091 of dry mineral matter containing (together with other less important
substances) :—

Alkalies (as oxides) . - . 043
Phosphoric acid (¢.¢. anhydride) .. .. 011 o
But, in truth, whether the carrots contain more or less water, is a matter of inferior
importance. The question of chief moment is whether or not the components. of-this
food bear to each other a proper ratio, whether or mot any of these components have
been “ washed out,” so to say, during the preserving process, the food maintaining its
sensible characters, but having lost some essential constituent, some valuable property.
The answer to this question is at .once afforded on comparing the figures just given with
those (in the next table), showing the average composition of good sound carrots freshly
removed from the ground. It will then at once be evident that the preserved carrots
are as sound and good as the fresh natural vegetable, and that there is no practical

difference between the carrots from the sample tin and carrots cooked within a few
hours of their removal from the ground. .

Average Composition of fresh uncooked Carrots.

(The figures give averages—calculated by Wolff and Khop—of all trustworthy analyses
published up to August 1865.)

In 100 parts by weight,
Wa;tel' Xl [ ] e [ ] LN ) 85.0
Dry vegetable matter .. . .. 140

Dry mineral matter = .\ PR 10
1000
The 14 parts of dry-vegetable matter consisting of :—

- Albuminoid matter .. .. . 1'5 . 1y
Celluloid matter or fibre .. .- 17 B

Fa«tty m&tter L] o. o e o ' .‘2

Other non-nitrogenous matter ., . 106

140

And the 1 part of dry mineral matter yielding (together with other less important-

substances) :— | | o
Alkalies (as oxides) ‘e - . 059 :
Phosphoric acid (i.e. anhydride) .. . 0412 - o
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. Only in- the - proportion ‘of |« alkalies”. is ' any ‘important difference’ observable. i *
Instead of an average of, say, 0'6 per cent:, or-a minimum of 0°5, there were'only 0:43 v
per cent. in ‘the ‘original uncooked carrots, The deficiency is not’great, and, was quite, ' .

accounted for on .examining the small quantity of water which ad exuded from the - .-
carrots in the tin.. This water-was rich in, alkalies. -But, as just ‘stated, it ‘was small ' = .
in quantity, and, moreover, would probably be turned out of the tin with the carrots at” - .

v
i

meals, and be swallowed with the vegetable. e L
I may add that by direct experiment I find that carrots absorb large quantities of '
water, during cooking, hence the assumption that the cooked carrots contained additional . '
water to that occurring in them in the natural state was well founded. T S S
2. Dried Potatoes. | I e

The sample yielded : — ‘ ‘ , ‘
‘ ‘ ’ - In 100 parts by weight. -

Water .. er e e e awoagAr e
Dry vegetable matter .. s . 8357 e Ty
Dry mineral matter . .. . 4-26 T
" 10000 - ' Ll

The 83'57 parts of dry vegetable matter contained :—

‘Albuminoid matter . .. ‘e .. 981 o - |
Celluloid matter or fibre .. = .. .. . 1-83 T
Fatty matter ce T e . ce e 28 e
Other non-nitrogenous matter .. Ve .. . 7165 ¥ o
o ‘ ] “ N . . 8357~ o ;4‘1 o

And the 426 of dry mineral matter yielded (togethei' with other less important |

substances) :—

Alkaiies (as oxides) . - ‘e .. 236 BT

Phosphorie acid (i.c. anhydride) .. ‘e .. 0'53 G

| Compostition of the original undried Potaték;é. o e
(Based on the fair assumption that they contained the average natural propottion of -l
- water; namely, 75 per cent.) T S

. : ; : 1n 100 paris, by weight. C

Water' .. oo e ae .o e 7500 o
Dry vegetable matter .. . . .. 23879 . -

Dry mineral matter .o . .o . 1-21 | .
. . \ - 1\00’00*‘ i ‘. ’ ”‘ ,‘;‘ . 17' ""‘L' ":;

The 2379 parts of dry vegetable matter consisting of :— - v A
: Albuminoid matter -~ .. . .. s L. 2:80 IEVEN
Celluloid matter orfibre oo - ... ... .. :52 L

Fatty matter .. .. . co e 10 Uy

Other non-nitrogenous matter 'i.- -..- .. 0 20087 o . ]
KT A 9379, .. .
And the 121 parts of dry mineral matter * containing (together ‘with other less'' -+ '~
important substances) :— - o o R
| Alkalies (as oxides) .o . e 067 RIS
Phosphoric acid (i.e. anhydride) .. = .. .. 015

 Average Composition of Potatoes., = .. .

- - el !
T . 0 . Lot
i

' . (The mean of many published analyses.) "

: - In'100 parts by Lv‘{eié'lit.
Watel‘ S eet 7-0‘ ce’ el e ¥ - ;c " ":75.,0‘* ¢ D
Dry vegetable matter ... Ut Lo o240 e
. e ' v, ‘ SE
Dry 'mineral matter. .. ‘e T A
Co - - ' ) ,’T_T-. L
) : ' ‘ - L, eemmmmem L
‘ﬂ 1’. - | : . ‘ R I T o ‘.‘1““{ o ‘}'
‘ ' s H LAY S ‘ ' ’ . '
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The 241 parts of dry vegetable matter consisting of :—

. Albuminoid matter . .. . . 2:0
Celluloid matter or fibre .. .. . .. 10
Fatty matter ., ce e . .. 2
Other non-nitrogenous matter .. . . 209
24°1
And the 0'9 of dry mineral matter containing (together with other less important
substances) .— ‘
Alkalies (as oxides) .. o .. .. 055
Phosphoric acid (i.e. anhydride) . . .. .. 017

A glance at the second and third of these three tables relating to the sample- of
potatoes, will show that the dried potatoes supplied to the ships were, from the chemical
point of view, of good quality, containing all the chief components of the sound normal
vegetable, and containing them in natwral proportion. The first table interpreted in the
light of the second and third shows, further, that one pound of the dried potatoes repre-
- sented three and a half pounds of undried potatoes.

Not only were the potatoes chemically good, but their general condition- was .
gxcellent. No trace of mouldiness, sourness, or other undesirable quality could be

etected.

3. Dried compressed Cabbage.

The sample yielded :~—
In 100 parts by weight.
Water .. - . . .o . 1993
Dry vegetable matter .. .. .. . 7418
Dry mineral matter -~ .. . . . 589
100:00
The 74'18 patts of dry vegetable matter contained :—
Albuminoid matter .. . . . 1801
Celluloid matter or fibre .. .. .. .. 945
Fatty matter .. .. - - . 256
Other non-nitrogenous matter .. .. . 49'16 *
7418

And the 5'89 of-dry mineral matter yielded (together with other less important
substances) :—
Alkalies (as oxides) .. ‘e . - 175 !
Phosphoric acid (i.e. anhydride) .. .. . ‘64

Composition of the original undried Cabbage.

»

(Based on the fuir assumption that it contained the average natural proportion of water,

namely, 89 per cent.)
In 100 parts by weight.

Water .. . .. . . . 89:00

Dry vegetable matter .. .o .. .. 1036

Dry mineral matter oo ‘o . . 64 y
10000

"The 1036 parts of dry vegetable matter consisting of :—

Albuminoid matter .. . 1:43
Celluloid matter or fibre .. . ‘e .. 1:03
Fatty matter .o . .. ‘e . - '28
Other non-nitrogenous matter .. e . 762
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- And the 0'64 parts of dry mineral matter containing (together ‘with ‘ot‘hég less

important substances) :—
Alkalies (as oxides) .. . .. . 019
Phosphoric acid (i.e. anhydride) .. - 0-07
Average composition of Cabbage.

(The mean of several published analyses.)

‘ In 100 parts by weight.
Waﬂter e ve se e - . 89.0 :
Dry ‘vegetable matter .. . . . 9-8

- Dry mineral matter .. .. . . 12

1000

The 98 parts of dry vegetéble matter consisting of :—

Albuminoid matter . .o . ‘e 15
Celluloid matter or fibre .. . o .. 20

Fatty matter .. - .. .. . "4

Other non-nitrogenous matter .. - .o 59

98

And the 1'2 of dry mineral matter containing (together with other less important
substances) :— ' |

Alkalies (a8 oxides) .o - . .. 063
Phosphoric acid (i.e. anhydride) .. 020

The figures of these tables of the composition of the sample of cabbage, show that

while the vegetable constituents are in good proportion, there is considerable deficiency

of mineral matter, especially of the saline material termed alkaline phosphate. In the
first place, 064 per cent. of mineral matter is not only about half the average proportion,
but is much less than the minimum hitherto obtained from cabbage. . And in the‘second

place, only about one-third of this already small amount of mineral matter is *alkalies,”

whereas half the mineral watter should be of this character. Thirdly, the phosphoric
acid, or rather phosphoric anhydride, is présent to only about one-third. the normal’
proportion. . ‘ ‘ o ‘ e

As to the physiological import of so great, a deficiency of alkaline phosphates in this'
sample of cabbage, I do not pretend to judge. At the same time, eminent suthorities

consider that these saline constituents of vegetables contribute very materially to'the

-1
K

'

|
1,
i

food value of the vegetables. . I am of opinion that the Committee should ascertain, if {

possible, to what, extent 'the cabbage contributed fo 'the dietary of the crews.  The

Committee would then probably seek a medical opinion on this point. L
As to the cause of the deficiency, the chemical results are suggestive of loss of juice

from the original ,cabbage, - If the fresh cabbages were submitted to pressure  before

drying to such an extent, as to bruise the le: h

exactly explain the facts revealed by the analysis.

I may add that experiments undertaken with the view b;f"as‘cértaihiﬁg?"’ whether the

cabbage yielded as much organic acid as a sample taken from my own garden, also -

pointed to loss of juice from the original cabbage. ‘
One pound of this dried cabbage represents, in weight, seven pounds of the fresh
vegetable, A | R Lo

4. Dried cbmp‘resséd mixed Vegetables.

The sample yielded :— . |
I : In 100 parts by weight. ‘"
Water .." .. e e . . 1561 o
Dry vegetable matter = ., .o . .o 8029 e e
Dry ‘mineral matter .. . . L. £10 o
100:00

(3275) o g oo =

C ¢ ' It L N ,
e the leaves and cause an outflow of juice, that would '
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'The 8029 parts of dry vegetable matter yielded :—
Albuminoid matter .. . .o .. . 811
Celluloid matter, or fihre . . . .- .o 4-94
Fatty matter . e .. .. .. 1-82
Other non-nitrogenous matter .. . .. 6542
80-29

And the 4'1 of dry mineral matter yielded (together with other less important
substances) :— X
- Alkalies (as oxides) . .. .. ‘e 1-82
Phosphoric acid (v.e. anhydride) .. .. . 47

Composition of the original undried mized Vegetables.
(Based on the assumption that they contained 85 per cent. of water.)

In 100 parts by weight,
Water .. . .. .. .. 850
Dry vegetable matter .. .. .. . 14-3
Dry mineral matter Ve .. .. . 7
100-0
The 14'3 parts of dry vegetable matter containing :—

Albuminoid matter .. . .. 15
Celluloid matter cr fibre .. .. .. 10
Fatty matter .. .. e ae .. ‘3
Other non-nitrogenous mattet .. .. . 115
14-3

And the 0'7 parts of dry mineral mattet containing (together with othet less
important substances) —
Alkalies (as oxides) . . . .. 0-31
Phosphoric acid (z.e. anhydride) .. .. . 008

There are no published analyses of “mixed vegetables,” and if there were, the
mixture might not be similar to that of the sample. At the same time, from my know-
ledge of such matters, T should form the opinion that the sample of mixed vegetables,
like that of the cabbage, thouigh not to the same extent, had lost a portion of its original
juice—perhaps by pressure—and, cotisequently, u portioh of its valuable saline
constituents,

Organic Acids.—Some experiments, commenced with the object of aseertdining the
proportion of organic deids in the vegetables, led t¢ no useful tesults. Comparative
experiments with fresh and preserved vegetables were tried, but weré abandoned.
Larger samples of the preserved vegetables, and much tifité, tould be hecessary for such
an investigation.

Conclusions.

1. The Carrots were of good quality.

2. The Potatoes were of good quality.

3. The Cabbage was deficient in important saline constituents.

4, The Mixed Vegetables ure probably ssmewhat deficient in saline substances.

JOHN ATTFIELD.
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REPORT ON A SAMPLE OF “LIME JUICE” FROM THE RESIDUAL

STORES OF THE « ALERT” AND THE “DISCOVERY.”
BY PROFESSOR ATTFIELD,

Member of the Council of the (Jhemu al Socicty; Professor of Practical Chemistry to the Phannaceuhcal
Society of Great Britain ; Author of a Manual on General, Medical and Pharmaceutical Chemistry, &c.

London, 17, Bloomsbury Square, W.C.,
Muarch 12th, 1877,
This sample of “ Lime Juice ” contains 7'2 per cent. of citric acid.
It contains 723 per cent. by weight of absolute alcohol, which is equivalent to 15§
per cent. by volume of ““proof spirit.
It yields only 0'44 per cent. of mineral matter (or ash).
It does not contain any sulphuric acid, or any hydrochloric acid, or any acetic acid.
It contains only just those traces of tartaric acid which, from my own researches, I
am able to say are natural to Lime Juice and Lemon Juice.
In my opinion this sample of Limec Juice is natural and normal Lime Juice, of good
quality, preserved by a proper proportion of alcohol

JOHN ATTFIELD.

No. 4

ABSTRACTS OF REPORTS ON PROVISIONS RETURNED FROM A THE
ARCTIC EXPEDITION, SURVEYED ON BOARD THE «“DUKE OF
WELLINGTON.”

1. By the Petty Officers—

Salt Beef—Very salt and tough ; bad been soaked only for ten hours. On
soaking this meat for twenty~four hours, the saltness was entircly removed,
and the meat was highly approved of, the opinion being it resembled corned
beef more than salt junk.

Salt Pork—Had better and had worse, but not so good as shore corned pork

Ox-cheek and Vegetab]es———Fa,u

Ox-cheek without Vegetables—Verny good.

Minced Collops and Vgegeta,bles~—N ot sufficient by itself for‘a meal.

Minced Collops without Vegetubles—Better thun the usual preserved meats
supplied.

2. By the Chief Instructor of Cookery— | '

Salt Beef and- Salt Pork—Superior to any that has ever been served eut to me,
either on board ship, in the Crimea, in India, or while serving ashore at
home, my experience extending over a period of 24 years.

The Ox-cheek of both kinds was very good, sweet, and as good as when ﬁrst

otted.
The ﬁhnced Collops were also good, but unsulta.ble for a mea,t ratlon for dmner, ; n
and should be used in the form of soup, or an auxiliary to mornmg and

evening meals.

On the second occasion the salt beef was parboiled, . and then changed mto 4 |

another vessel containing boiling water, in which it was allowed to, snnmer
till properly cooked.

i
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No. 5.
SUMMARY OF THE PROCEEDINGS OF THE COMMITTEE.

Wednesday, January 10th—

Met at 11 am., adjourned at 4 p.n.

Exumined—Captain Sir George Nares, R, N., K.C.B,, F.R.8.
Thuwsday, January 11th—

Met at 11 a.m., adjourned at 4.50 p.m. ‘

Examined—Captain Sir George Nares, R.N., K.C.B,, F.R.S.
Friday, January 12th—

Met at 11 a.m,, adjowrned at 5 p.m. o

Examined—Captain Sir George Nares, R.N., K.C.B,, F.I.S. ; Captain Stephcnscn
R.N,, C.B.

Saturday, January 13th—
Met at 11 am., adjowned at 5 p.n.
Examined—Captain Markham, R.N. ; Lieut. May, R.N.
Monday, January 15th—

Met at 11 am., adjourned at 5.30 p.m. )

Examined—Commander Beaumont, R.N.; Licut. Rawson, R.N.; Lieutenant
Giffard, R.IN.

Tuesday, Januvary 16th—

Met at 11 am., adjourned at 4.45 p.m. : )

Examined—Commander Aldrich, R.N.; Commander Parr, R.N.; Lieutenant
Egerton, R.N. .

Wednesday, J%nuary 17th—
Met at 11 a.m., adjourned at 5 p.m.
Examined—Dr. Colan, Fleet-Surgeon, M.D., R.N.
Thursday, January 18th—

Met at 11 a.m., adjourned at 6.15 p.m.

Examined—Dr. Colan, Fleet-Surgeon, M.D., R.N.; Dr. Moss, Staff-Surgeon,
M.D., R.N. ; Dr. Ninnis, Fleet-Surgeon, M.D., R.N.

Friday, January 19th—
Met at 11 am., adjourned at 5.15 p.m. )
Examined—Dr. Coppinger, Staff-Surgeon, M.D., R.N. ; Captain R. V. Hamilton,
| RN, C.B.
Saturday, January 20th—

Met at 11 am., adjourned at 5.25 p.m.

Examined—Rear Admiral Richards, C.B., F.R.S.; Rear-Admiral Sir Leopold
MClintock ; Captain Hobson, R.N.

Monday, January 22nd—

Met at 11 am., adjourned at 4.45 p.m.

Examined—Dr. Toms, Fleet-Surgeon, R.N. ; Captain Allen Young; Dr. Scott,
Fleet-Surgeon, R.N.

Tuesday, January 28rd—

Met at 11 a.m., adjourned at 5.15 p.m. ’

Examined—Dr. Ede ; Dr. Lyall, Deputy Inspector-General, M.D., R.N. ; Dr. Piers,
Deputy Inspector-General, R.N.

Wednesday, January 24th—

Met at 11 an., adjourned at 5.40 p.m.

Examined—Commander Cameron, R.N., C.B,, D.C.L. ; Dr. Macdounald, M.D.,
F.R.S., Deputy Inspector-General, R.N.; Surgeon-Major Dr. De Chau-
mont, M.D. ‘

Thursday, January 25th— |

Met at 11 am., adjourned at 4.25 p.m. '

Examined—Dr. Pavy, M.D., F.R.S.; George Busk, Esq.,, F.R.S.; Dr. Guy,
M.D., F.R.S.

Friday, January 26th-—
Met at 11 a.m., adjourned at 4.10 p.m.
Examined—Dr. Buzzard, M.D. ; Harry Leach, Esq.; Dr. Dickson, M.D,, R N.



,,,,,

Saturday, January 27th— | - T
Met at 11 a.m., adjourned at 5 p.m. N
Examined—Vice-Admiral Ommaney, C.B., F.R.S.; Captain Feilden, R.A.: o

Rear-Admiral Pullen. ]

Monday, January 29th— - TR
Met at 11 am. ; adjourned at 4.40 p.m. C
Examined—Mr. Bayley, Boatswain, R.N.; Mr. Organ; Mr. Mumy, Harbour- |1

Master at Harwich ; Dr Barnes, M. D. ,
Tuesday, January 30th—
Met at 11 am., adjourned at 5 p.m. |
Examined—Alexander Gr. ay, lce Quartermaster ; Thomas Rawhngs Captain of f*
Forecastle, R.N. ; Colour-Sergeant Wood, R.M. ; Mr. Emmerson, Bo'ttswam o
R.N. ; William J enkins, Clnef Ca.rpenters Mate, R.N. ‘ i

Wedunesday, J anu'u*y 31st— ‘ ‘ o -
Met at 11 a.m., adjourned at 4.55 p-m. )
Examined— Surgeon. Major Dr. William Munro, M.D.,, C.B.; Dr. Rae, MD P

F.R.G.S.; Mr. Mitchell, Paymaster, R.N.

Saturday, February 3rd—

Met at 11 a.m., adjourned at 12.10 p.m.

Wednesday, F ebruary 21st— |
Met ‘at 11 am.,, adjourned at 3 p.m. |
Exammed-—-Su Alexander Armstrong, K.C.B, F.R. S LLD., Medical Dn ector- g

General of the Navy. S

Thursday, February 22nd—

Met at noon, adjourned at 4.15 p.m.
Examined—Sir Alexander Armstrong, K.C. B F.R.S., LL.D, Med:cal Divector-
General of the Navy.
Wednesday, February 28th—
Met at 11 a.m., adjourned at 5.50 p.m.
Examined—Captain Sir George Nares, R.N., K.C.B., F.R. S
Thursday, March 1st—
Met at 11 a.m., adjourned at 3.30 p.m.

Friday, March 2nd— i
Met at 1.30 p.m., adjourned at 2.20 p.m. S

Saturday, March 3rd— | ' :
Met at 11 a.m., adjourned sine die at noon. o

No. 6. } ‘\

INDEX OF RETURNS TO BE PRINTED FOR THE APPENDIX TO THE - "
EVIDENCE.

Correspondence subscquent to the retuin of the Expedition, (Admmllty)

Sailing orders of * Alert.” | ‘

Medical Director-General’s Memm andur, ‘ N

Return of Dietary from ““ Alert,” showing changes and reasons for the same. o ’

Daily winter routine of ‘&lert ”

Regulations of drying roora of ¢ Alert.”

Diagram of total darkness from « Alert.”

M:grlcal reports-of officers and men ordered for sprmg ‘sledge work from Alelb " Co

Sailing orders of * Discovery.” - R

Return of dletary from * Discovery,” showmg changes and reasons for them. 5

Daily winter routine of Dmcovery

Medical reports of officers and men required for spnng sledgmg from « DlSCOVPry { R

Medical instructions issued for the gmdance of the, ofﬁcers +in, command of the sledge IVERREIN
parties, of the « Alert.,” S

Chemical analysis of the air inside and outsude the shlp Wlule in wmter quarters,
from “.A.]ert!” Lo . v v . ‘v‘w;,w‘m P l“"‘

Ditto ,- ' ditto- . from ¢ Dlscovery ” e Do

Medical instructions for the gmdance of the officers in command of the sledgmg partles o

“ ﬁ'om the “« DlscOVery . o
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Sections and plans of “ Alert,” « Discovery,” and ‘Resclute,” with cubical contents of

decks, cabins, &ec.

Abstracts of temperature return of “ Alert.”

Ditto ditto “Discovery.”

Nosological return of “ Alert.” (Abstract).

Ditto ditto “ Discovery.” Ditto.

Comparative return of ages of men employed on Arctic Service.

Dietary.—Axctic Committee.

Ditto  Comparison of Convict and Arctic.—Dr. Guy.
Antiscorbutic plants.—Dr. Hooker and Captain Feilden.

‘Analysis of pemmican, preserved potato and sledge work.—Dr. De Chaumont.
Arctic papers—Dr. Rae.

Sledge party returns.

Scurvy in former Arctic expeditions-—Sir Alexander Armstrong.

No. 7.

INDEX OF RETURNS CALLED FOR BY THE COMMIITEE, TO BE

Ll

® N o o

12,
13.
14.

15

16.
17.
18.

19.
20.
21.
22.
23.
24.
25.

26.
27.
28.
29.
30.

PRESERVED FOR FUTURE REFERENCE, BUT NOT PRINTED.

. List of Captains of messes of “Alert,” showing ages, ratings, and whether captains

of sledges.

. Comparative table of sledge dietaries,

Ditto ditto weights. )
Temperature return alongside and on the lower deck during the winter from “Alert.”
(Abstract of this printed.)

- Extracts from logs of the expedition in regard to exercise during winter.

Equipment of sledge crews.

Return of scurvy in each sledge crew.

List of Captains of messes of ““ Discovery,” showing age, ratings, and of captains of
sledges.

. Sledge rations of “ Discovery,” weights.
. Comparative mean temperatures in Arctic voyages.
11.

Temperature return alongside and on the lower deck of the “ Discovery’ during the
winter. (Abstract of this printed.)
Comparative absence of sunlight in Arctic voyages.
Estimation of carbonic acid.—Dr. Moss.
Return of the personal service of the officers and men of the “ Alert.”
Ditto ditto ditto “ Discovery.”
Sketch of snow shoes.—Dr. Rae.
Alteration of sledge lading required for the carriage of lime juice.
Sledge party returns.—Markham.

Tl) Meteorological.

(2) Sledge work.

(3) Distance travelled.

Ditto ditto May.
Ditto ditto Beaumont.
Ditto ditto Rawson.
Ditto ditto Giffard.
Ditto ditto Aldrich.
Ditto ditto Moss.
Sledge weights
»  provisions From Admiral Ommaney.

Dietary of H.M.S. ¢ Assistance ”

Reports on American pemmican, Polaris Bay.—Dr. Coppinger.

On spekboom.—Professor Oliver.

Remarks on scurvy in South America and Australia,—Admiral Sir James Sulivan.
Scurvy instructions.—Board of Trade.

Lime juice biscuit.—Preparation of Mr. White.




ALPHABETICAL LIST OF WITNESSES.
Nos. of
Name, Rank. Questions in
Evidence.
tAldrich, Pelham . . . .| Commander, R.N. .| Nos. 1252 to 1409

# Armstrong, Sir Alexander, K.C.B., F.R.S.

Barnes, Robert, M.D...
*Bayley, Richard .
tBeaumont, Lewis A. ..

Busk, George, FRS.. ..

. Buzzard, Thomas, MD

Ca.meron, Verney L., C.B, D. O.L.
4Colan, Thomas, M. D
TCopgmger, Richard W M.D.

Chaumont, Francis S B.F., MD

"Dxckson, Wa]ter, M.D.
*Ede, Charles ..
tEgerton, George Le Clerc
+Emmerson, George W.
tFeilden, Henry W, ..
tGiffard, George Augustus
+Gray, Alexander .

Guy, William A., M.D., ‘FR.S.
*Hamilton, Richard Vesey, C.B.
»Hobson, William R. ..
tJenkins, William .. ..

Leach, Harry .. .
*Lyall, Davxd M.D.

*MClintock, Sir F. Leopold, K'r SF .R.S.

Maodonald John D., M.D.,

tMarkham, Albert H. .

May, William H.

{Mitchell, Thomas ..

tMoss, Edward, M.D.
Munro, Wlllmm, M.D. C.B.

*Murray, William

*4+Nares, Sir George Strong', K C. B., F.RS..

+Ninnis, Belgrave, M.D.
*Ommanney, Erasmus, C.B,, F. RS.
*QOrgan, Joseph.,. . .
+Parr, Alfred A. C.

Pavy, Frederick W., M D, FRS. .

*Piers, Henry .-

*Pullen, Wllham J.S. .. ..
*Rae, John, M.D. .. ..
tRawlings, ‘Thomss .. .
+Rawson, Wyatt .

*Richards, George H., C. B., FR. S.
'Robertson, John, M.D

*Scott, Robert C.

TStephenson, Henry F., C B.
*Toms, Francis Y, . ae
{Wood, William .. .
*Young, Allen .. .. ..

.
L T S

The Dxrector-General Medical}
Department of the N avy ..
Inspector-General of Hospitals
and Fleets, R.N. .o .

Boatswain, R.N. .. . .o
Commander, R.N. .. . .o
Commander, RN. .. . .-

Fleet- Surgeon, R.N... . .
Staff-Surgeon, R.N. .. . ..
Surgeon-Major . . ..
Staff-Surgeon, R.N. .. . e

Lieutenant, R.N. .. . .

Boatswain, RN, .. . e
Captain, R.A. . . .
Lieutenant, RN. ,, . .
Ice-Quartermaster ., . .
Captain, R.N. . . ..
Captain, R.N. . . .
Carpenter’s Mate

Deputy Inspector-General of Hos-
pitals and Fleets, R.N. .. .

Rear Admiral .

Deputy Inspector-General of Hos-
pitals and Fleets, R.N. .. .

Captain, R.N. . . o

Lieutenant, R.N. ., . s

Paymaster, RN. ..

Staff-Surg:eon, R.N...
Surgeon-Gieneral ., . .

Captain, R.N.

Fleet Surgeon, R.N.,. . .o
Vice-Admiral . - ‘e

Commander, RN. .. . .

Deputy Inspector-General of Hos-
pitals and Fleets, R.N. .. .

.| Rear-Admiral

Captain Forecastle .. .
Lieutenant, R.N., !
Rear-Admiral . . .
Deputy Inspector-General of Hos-

pitals and Fleets, R.N -

Fleet-Surgeon, R.N., .

Captain, R.N. “ .
Fleet-Surgeon, R. N... o .
Color-Sergeant, RM “ ‘e
baptam . . .e

1y

”

8930 to 9302

7020 to 7165

6244 to 6528

840 to 1029
1175 to 1200
5246 to 5307
5417 to 5535
4691 to 4824
1613 to 2186
2742 to 2992
4958 to 5139
5616 to 5729
4040 to 4263
1527 to 1612
8081 to 8368
5919 to 6085
1201 to 1251
7166 to 7620
5308 to 5416
2993 to 3091
8408 to 3550
8369 to 8508
5536 to 5615

4264 to 4441
3242 to 8407

4825 t0'4957
533 to 786
787 to 889

8888 to 8929 .

2187 to 2497
8509 to 8699
6826 to 7019

1to 253
9803 to 9387
2498 to 2741
5780 to 5918
6529 to 6825
1410 to 1526
5189 to 5245

4442 to 4690
6086 to 6243
8700 to 8887
7621 to 7853

1080 to, 1174

3092 to'3241

Letter at end of
+ Bvidence, p. 816

9
‘93
7
”

.| Nos. 8882 t0.4039

254 to 532
8551 to 3760

;7854 to 8080 .
3761 to'8881-

The + against s witness’s name denotes that he served in the Reoent Expedition.
The * that he served in & former Polar Expedition. -

For List of the Ships served in by witnesses who took part in’ formex- Expedmons, sec page 413,




MINUTES OF EVIDENCE

TAKEN BEFORE
A COMMITTEE APPOINTED BY THE ADMIRALTY TO ENQUIRE INTO

THE OUTBREAK OF SCURVY
IN THE RECENT ARCTIC EXPEDITION,

AT 13, DELAHAY STREET, WESTMINSTER.

WEDNESDAY, 10T JANUARY, 1877.

PrESENT :

Apmirar Sir James Horg, G.C.B, in the Chair,

Apyear Sir R. Corrmson, K.C.B.

Vice-Apmirarn E. A INarerierp, C.B., F.R,S.
Jaues J. L. Doxner, Esq., M.D., Inspector-General of Ilospitals and Fleets, R.N.
Taomas R. Fraser, Esq., M.D,, F.R.S.E.

H. J. Vansrrrart NEALE, EsqQ., Secretary.

Carramy SR Georee StroNg Narges, R.N., K.C.B, F.R.S,, examined.

1. (The Chairman,) Was the - Alert” commissioned
by you as Captain on the 15th of April, 1875 ?—Yes.

9. When was the ¢ Discovery,” commanded by
Captain Stephenson, placed under your command ?—
By Admiralty orders of the 25th of May, 1875.

3. Was the equipment of the * Discovery,” so far
as regards the special service on which she was to be
employed, placed under your supervision, and if you
received any order to that effect, produce it ?—I was
more or less in constant communication with the
Admiralty Committee, under whose authority the
ships were equipped ; but I considered myself respon-
sible for the special equipment of both ships. The
distinct order to mie about the equipment is in virtue of
paragraph 2 of my orders of the 25th of May, 1875.

4. Tt is understood that the Admiralty appointed a
Committee, conaisting of Admirals Richards, Sir
Leopold M‘Clintock, and Sherard Osborn, to report
to their Lordships on, first, the special equipment of
the ships; and, secondly, the instructions for the
conduct of the Expedition. Were you placed in
official communication with this Committee, and if
you received any order to that effect, producp it ?—.-I
was ordered to place myself in communication with
the Arctic Committee, and although I have not the
order I will endeavour to obtain it.

5. Produce all the instructions issued by the
Admiralty for your guidance in the conduct of
the expedition ?—I produce the sailing orders of the
25th of May, 1875, accompanied by papers and
correspondence relating to the equipment and fitting
out of the Arctic Expedition of 1875, including the
report of the Admiralty Arctic Committee. (Appendix
No. 1. - ‘

6. \)Nere these accompanied by a letter from the
Secretary to the Admiralty, dated May 8th, 1875,
forwarding, for your information,. and that.of Captain
Stephenson, and the medical officers of the expedition,
a memorandum from the Medical Director-General of
the Navy, containing suggestions and recommenda-
tions as to the health of the Arctic Expedition of
18751876 ?—Yes. . (Appendix No. 2.) - -,

* The examinations were in'some instances conducted on' unrevised
may in consequence be slightly difforent from the revised papers.

7.* In the copy of the said memorandum, having
numbered the paragraphs, I request that you will
state, as I read them seriatim, whether the sugges-
tions and recommendations therein contained were
carried out; or, if otherwise, to what extent, and the
grounds on which they were not fully complied with :
* First—In connection with arctic service there is
nothing more important than the selection of officers
and men with regard to their physical fitness, and I
would alsosay moral fitness, where it can be ascertained,
as there is no service in which both are more severely
taxed: but the remarks to which I have already
drawn the attention of the Arctic Committee on,'this
important question appear to be now unnecessary,
as the officers and crew had then been entéred.” Was
the recommendation herein contained attended to in
the selection of the officers and crew P—Previous to
receiving Sir Alexander Armastrong’s recommendations,
my former experience in the arctic service had im-
pressed me most fully how important it was to cxercise
the greatest care in choosing the officers and men for
arctic service; and the standard on which the men

-were entered was, after private consultation with

Capt. Sir G.
8. Nares,

RN, KCB,
F.RS.

10 Jan., 1877.

other arctic officers, established by myself, and the °

men and officers were chosen by that staudard, and
this agreed in all respects with Sir Alexander
Armstrong’s suggestions received afterwards, I
may state that two of the crew were entered below
the staudard, but only upon very strong recommenda-
tions from their previons commanding officers. ‘

8. (Dr. Fraser.) 'Are you prepared to give us the
standards now ?—I believe the standard of age was
between 82 and 25. The reason for not tsking
younger men than 25 was partly to ensure -their
medical and moral history: being known. No man
was taken who had previously ever been in the
gecond class for conduct, and that with the limit of

age ensured us the first cl2ss men of the navy. 'The -

standard of height was, I believe, from 5 ft. 8 in. to
5 ft. 5 in., in order to prevent obtaining heavy men,

»

or men of too little strength.

9. I observe that you mention that two 'o‘,f“t‘he cf*eiw‘
prc;ofs, and the wérding qf the doc}x‘xmonta “quoted from




2 MINUTES OF EVIDENCE.

Cspt. Sir G.  were below the standard which you have now given,

S. Nares,

10 Jan , 1877.

Did you find that these two men suflered in any

+ way from being selected although below the standard

yon have named ?—Perhaps you will allow me to
defer an answer to that question until I have referred
to the papers; but I may state that after the winter
they were both weaker and of less use to the expedition
than the generality of the ship's crew,  The smallest
one was the most severely attacked by scurvy, and
had been previously uearly usceless ay a dragger of a
sledge.

10. May I ask you if you arc able to tell us in
what respeets these two men differed from the
standard ?—1 should think they were not higher than
5 ft. 4 in., the smallest onc wasg even shorter, but was
entered in consequence of being w very good gymnast,
an amusing character for the winter, and an active
man generally, and | thonght that his activity wounld
be bencficial, notwithstanding his possessing less
power.

11. Then the wvariation from the standaid was
merely in respect to height. as 1 understand youz—
Every man was brought before myself personally. and
also before two other exeentive officers and before
three medical men ; und, not being vntered for probably
two or three days after passing lus eXunination, we
bad very farr aeans of juwlging of his whole
character.

12, May I ask you whether both of these men were
affected by scurvy p—Chalkley, the snaller one, had
a very severe at{ack. and 1 lelieve Stone had also;
but neither of these men were. or could Le, employed
on long sledge travelling . but Stone appeared 1o me
to have suffered daring the winter more than the
genetality of the men. \

138, Wore cither of those two nien, or were both of
thern, amongst the first who weie attacked with
scurvy P—They were used on short sledge journeys,
and, in consequence of returning to their ship, they
had short rests of two or three days, and were on a
different diet to those employed on loug journeys;
but they were attucked, I thiuk, as soon us any of
the others engaged on the same work,

14. Not so soon, therefore, as those who were
engaged on long journeys P—UGenerally speaking, the
men engaged on long juourncys were attacked earlier
than those who, by returning on board. obtained rust
and different diet.

15. Returning to the standard; you gave us a de-
scription of that standaird.  From your 1ecent ex-
perience, would you fecl inclined to modify it in
any material 1espeets 7—I am more than ever certainu
that neither light men nor hieavy wen are fit for the
severe wurk of arctic sledge travelling.  With regard
to age, I also thivk the limits are the Lest that could
be chozen.

16. Then you think that the standard could not be
improved, so far as your experience went 7—Not in a
general way; there may always be an exceplional
case. .

17. (Dr. Duonnet)  You mentioned the particular
exaniination made of those two men; was every mau
of the arctic ships examined ly the medical officer of
the expedition ?—Certainly.

18, Weie there any among the crow of these ships
who had formed part of previous eapeditions ?—No-
body belonging to the expedition bad been employed
on arctic service. with the exception of myself, and
six harpooners. who had previously been employed in
whalers. Captain Matkham had been in w whaler,
but had not wintered in the ice.

19. (Addmral Sir R, Collinson) Did both those
men belong to the * Alert” ?—They belonged to the
« Discovery,” but they wintered on board the * Alert.”

20. Then the remark with respect to these two
nien applies to both crews ?—To both crews.

21, (Admiral Inglefieid.) "Why was Stone selected ?
--On a recommendation from his commaunding officer.

22. For what peculiarity of temporameut or other-
wise ?—Ile was a lively, good-humoured, active man,
and a very good character.

TR

23, Can you inform us whether Chalkley had served - | |

much in tropical climates?—I do not remember, but ' ', -

his medical history shect can be obtained, and that of - |
Stone also. R
24, (Dr. Fraser) Were Chalkley and Stone
examined aud approved by the medical officers before - -
being entered in the crews?—The rcport of the ..
medical examination must certainly have stated that
they were under the standard for height, and there,
fore left the responsibility with me in entering them.
a5, (Dr. Donnet) ‘Was power given to you by the |
Adwmiralty to reject any man whom the medical officers .
suspected of unfitness for arctic service?—The entry- ™
of the men was totally in my hauds, the medical
officers examining the nen I chose and reporting to
Tue. :
26. Were these two men chosen simply for their
cheerful disposition, and the good they might do during
the arctic winter —Certainly not.  The characterI
obtained from their commanding officers and their
personal appearance led me to suppose that, although
under my standard, they would be exceptional cases. |
27. In what way did you consider thewm as excep:-
tional cases P—That short, light men may exceptionally |
prove equal to arctic sledging work, v
98, (Ihe Chairman.)  Proceeding to the second .
paragraph:  Assuning, therefore, that the ciews of ni
the ships have been selected as neurly as possible in -
accordauce with iy recommendation as to their
physical fitness, being of guod constitution, and sound -
in all respeets, the great object now in view is to W
mainiain them in the same state of health and vigour
as when they were entered. This can only be done:
on polar service by the use of a liberal dietary, both’
in animal food and vegetahles. I consider that the.
farmer should consist of 2 by, of meat daly, namely, ..
11b. at dinner and half-a-pound each at breakfast
and supper, with a proportionate quantity of vegetables
and of antiscorbutics. 1 am not aware at present how -
far this scheme of diet will be camied out, but, if
acted on, I would anticipate little or no impairment of -
the physical powers; but, ou the contrary, with ascale "
of diet smaller than this I consider that debility of s+,
scorbutic character must ensue, and that at au eatly
period if the men are much exposed to bard work and |
intense cold; fresh preserved meat should alter- |
nate with salt meat each day, with a due quantity of .
vegctables; and the latter should be such as are of:
the most succulent character. I know of no vegetable "'
to equal cabbage for such service. Thisand Edwards’s ..
preserved potato should, in my upinion, form the bulk .
of the vegetable food. Pickles of a succulent character
should be added to the dict of cach day that salt meat "
is issued in addition to the ordinary quantity of vege- -~
tables, and, except as an adjunct, soup should not enter,
largely into any diet list for working men as a substi- *
tute for meal, Assuming that provision may have'
been made for giving 21bs. of meat to cach:man .
daily in the proportious before stated, namely 11b. at.
dinner and & 1. each at breakfast and supper, I con~ ‘
sider that the breakfast and supper meat should be- -
duly alternated as the dinner meat is from day to day.”. !
With reference to this paragraph, produce a returnof’ -,
of the dietary on board the ships during their absence ;"
from England, showing the changes, if any, and stat- -~
ing why adopted ?—I can give all information on the
subject, and will produce the papers in a day or':
two. (Appendix No. 3.) In the meantime I may -
state, that the recommendations of Sir Alexander "
Armstrong were acted upon with the exception of-; -
the issue of 2 Ibs. of meat daily, for at no one tite
conld either the menror the officers consume’ that '
quantity. Soups were only issued as adjunets.’ . 0"
29, (Admiral Inglefield) When did you determine..! :
that 21bs. of meat could not be consumed by the men s
and the officers, and after what trial of the quantity’ ™"
ordered P—The stock of meat on board the ship Wwass\:
not sufficient to allow a ration of 2 lbs; of meat, ddily’
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" secured in winter quarters. ' Then, on cbpsulti;l‘gf the
petty officers, and informing them that I wished to raise

the ration of meat to the utmost extent in my power, -

they informed me that they counld not consume more
than 14lb. in the twenty-four hours, and that a
further issue would only cause waste.. Considerable
saving arose from this issue“durihg, the winter from
the crew not taking up all that ration. In conse-
quence of the recommendation of the Medical Director-
General, a large extra supply of meat was carried to
Disco by the “Valorous” for the use of the expe-

dition. and as much of this as the ships could possibly

stow in smooth water was taken on board,

30. (Dr. Fraset.) As o matter of fact you had
enongh meat to supply 2 1bs. after going into winter
quarters ?—I could not have supplied 21bs. of meat
for three years, but my present expericnoe shows
me. I had in the expedition more meat than we could
possibly have consumed in thut time without reckon-
g on any game whatever. ,

-31. 1 suppose you had about egual quantities of
salt and preserved or_fresh meat ?—There was abdut
an cqual proportion of salt and preserved meats; there
were over 500 days of salt meat and 550 days of
preserved meats at a ration of a pound a-day, besides'
the extra quantity supplied at Disco. On the 9th of
October, at a ration of 14 [b., there were 470 days of
salt and 463 days of preserved meat. -

52, At the time that you ascertained that 1}1b.
was probably the maximum that could be consumed,
were the crews using both the salt and the preserved
meat in about equal quantities?—On first starting
the preserved meat ration was £1b. a-day, with either
41b. of soup or extra vegetables. On October 16th
an increase was made of a }1b., making a total of
L1, of preserved meat. At the same time the ration
of salt pork, which occurred every fourth day, was
also raised a 3 1b.; but the ration of salt beef, which
had previously been raised a % 1b., was reduced to
the former amount in consequence of the men not
consuming it all, ‘ ‘

33, Then I understand you, that when you in-
creased the ration of salt meat, you found that the
men were unable to consume it; but did you attempt
at all to increase the ration of fresh or preserved
meat, excepting as you have meuntioned ?—The ration
of hoth salt and preserved meat was increased at the
same time, but the crew not consuming sll the heef,
that was discontinued. In the depth of the winter
there was a certain saving on both preserved and salt
beef. The men did not consume even that quantity,
" but it was always at their option to' obtain it, ‘

34. Have you any reason to think that, if the quan-
lity of salt meat had been diminished, a larger quantity
of fresh or preserved meat could have been'consumed ?
~I think that salt meat should never be supplied for
arctic service; but the present preserved beef does
not admit of a change of diet sufficient for that to be
accepted by itself as the necessary dietary, -

35, (Dr. Donnet.) Does not preserved meat, from
its continuance, become an insipid article of diet? Are
not salt and corn beef required to remove this insi-
pidity, and was the objection to the congumption of a
greater quantity of preserved beef due to 'this insi-
pidity P—L can only speak from my own experience.
The officers obtaining as nearly as possible the same
rations as tho ship’s company, I found the preserved
meat, when contintuously used for diet, very, insipid,
and there was a decided craving for other . food.
There was no other supply available but'salt meat,
and certainly salt 'meat was more’' pleasing, to' the
palate than the preserved beef. The officers having
a supply of sauces to mix with their preserved meat,
perhaps felt this less than the ship's company did. '

36. Did you make any provision of birds’ eggs'and '
of birds themselves, in your way along the coast of
Greenland, and your visit to Carey Islands ?~—Owing '
to our passing through Melville Bay. at'the most

.

dppropriate’ time of the season, no delay whatever .
me to stop at the' Looméries for:
by [ V!

cecurred to epable

b

that purpose.
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' 87. Did the officers take sheep or other live stock to
sea with them >—There may have been & small supply
of poultry.” The “Alert” had no sheep; I am' not
certain about the ®Discovery.” Sheep were carried
to Disco by the “Valorous,” for ‘the”general use of
the expedition. After leaving Disch, "the. . officers
certainly never had a fresh meat 'meal, unless it was

r
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in a general issue to the ship’s company, until their

return to England. o .

38. Had youany case of scurvy among the officers ?
—No case of scurvy was actually in ‘the sick list, or
appealed to the doctor on board the “Alert.” * Lieu-
tenant Beaumont had scurvy in'the ¢ Discovery.”
But I believe some of the' officers really had pre-
monitory symptoms of scarvy. =~ = - °

39. Were thess symptoms simply debility or sore-
ness and swelling of the feet?—In the case of the
officers I allude to, they kept their own counsel in'the
matter, and T can only state what I believe to have
been the fact. S Co

40. Do you suppose that a greater immunity from.
scurvy was enjoyed by:the officers as compared with’
the men ?—Most certainly. ‘ e ‘

_41. Do you think that this immunity was in some .
measure due to the condiments and sauces, which

assisted them to vary the provisions of the ship ?>—
Without'entering intv the medical question, T d6 now
conclude that the sauces 'and the private supply of.
preserved milk, and in a very great measurc the
private supply of wine, were the cause of the immunity
of the officers. J C .

42. Had the men consumed a larger amount,of
meat, whether salt or preserved, do you consider that
this quantity would have assisted in enabling them to
ward off the scurvy, which subsequently attacked
them ?P—In, no arctic espedition have the crew ever
been able to consume even a pound and'a quarter of

meat. I am now referring back to the first expedition
under Sir John Ross. IR
43. Have you any reason to suppose that preserved
meat snd pemmican possess equal nourishing quali--
ties with fresh meat ?—My opinion is that preserved
meat is greatly inferior to fresh meat, "and that
pemmican is superior to preserved meat; but a con-
tinuation on a diet 'of permmican can be stood by few
people.  Some men cannot eat pemmican at all.
44. Is it not a question with some that fresh meat,

- such as seal, musk ox, reindeer, and sea birds will of

themselves preserve from scurvy? Do’ not the
Esquimaux live almost exclusively upon' fresh ‘meat,
only now and then enjoying ‘the luxury of 'scurvy-,
grass, sorrel, cranberrics, and reindeer moss, and yet
are not known to suffer from scurvy ?—In - all the

cases that have come under my notice, the.scurvy -
gave way before an issue of fresh' meat, combined

with lime juice. I cannot state what ’w‘ogld\ha&e‘
happened had there been no lime juice’; but'I know
that scurvy is now, 'and has been for.several years,

coast of Greenland.

-

mong the Esquimaux -on'the west-

45. Were t‘hose‘obser‘v‘atiorié ii;ﬁiteﬂ toléf;'y pdrf,'of, '
the west coast of Greenland?—I cannot 'speak about

" the-‘arctic highlanders except fromknowledge ob-|

tained from publications, to which' the .Committee
have access. . The Inspector of North Greenland, re-

siding at: Disco, . was, extremely thankful for the

presents of lime;juice, which in' the name’ of ‘the Ad-

miralty I' made to him, owing to the prevalence of
scurvy in his'district, both” amongst- Europeans and . -

2

Esquimaux.”

46, (Admiral ‘Inglefield)  Did you ‘obtain -scarvy

grass, or were 'any arrangements: made for grpwin§

- mustard and -eress' and - issuing it to the men?—

. cannot speak exactly about dates; but I think that
y -grags was not fit to.pluck in onr neighbourhood’
until a later date than 'in more southern latitddes. ‘A =

very considerable quantity was, however. obtained;

but ' only subsequent  to. the.outbresk of scurvy, "A
large quantity of mustard and cress svas grown under "

the superintendence of Dr. Colan of the *’Alert,” ‘and
Dr; Niaaia of the

i

Ag

vy, oyt

“ Digcovery,” and' issued ‘to the -
o UK oLy, ! U .
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men, but not as a general issue ; there was not suf-
ficient for that on board the ¢ Alert.”

47. Why was not scurvy grass collected and used
in the previous year 1875 ?—Oun our arrival at winter
quarters on the 1st of October, the vegetation had
long previously died off. ‘

48. When did you commence to use the mustard
and cress ?~-Not being o general issue, I must refer
the Committee to the medical officer.

49. Was it your custom to give the men a hot
midnight meal while working the ship through the
ice ?—All the men who were exposed, such as quar-
termasters and look-out men, had tea or coffee; and,
had they wanted it, could have obtained meat, but
not in o warm state. On such nights, when the crew
generally were exposed, they also obtained an extra
meal.

50. I think you have not made any reference to
the issue of beer to the ship'y crew. Had not the
officers beer of their own private stores in greater
quantities, in fact ad libitum, compared to the men P—
In consequence. of the Valorous” accompanying
the expedition to Disco, the officers could carry a
private stock as far as that port. but after leaving
Disco there was certainly no private stock of beer on
board belonging to anyone,

51. Could you say how often heer was issued to
the ship’s crew P—When a cask of beer was opened
it was issued with a reference to the preservation of
the remainder, and an interval occurred in the issue
of beer between the different casks, so that the issue
of beer throughout the commission was not regular.

52. With reference to the immunity of the officers
from scurvy compared to the men, was it not the case
that the officers had a much greater variety of food
by the use of soups, puddings, pies, &c., which it
would have been impossible for the men to have had ?
—Speaking in general terms, the officers had very
little supply of extra fruits; their stock admitted only
of sardines, salmon, and such articles for use at
breakfast, and therefore their food was changed to
that extent, but that only. Indeed I think they had
no preserved fruils, the Government supply being
known previous to ourleaving England to be very large.

53. To whdt use was theofficers’ private store-room
applied ?—Speaking of the ¢ Alert,” the store-rooms
were ihe same as had been used whilst the ship was
employed as a-man-of-war; and, with the exception
of wine in the spirit-room, which is usually allowed in
a man-of-war, 1o other private stores beyond those
already mentioned were carried, except, perhaps, what
the officers carried in their own cabins.

54. Then I understand the officers’ store-rooms
were used for the ship’s general use ?—No, I have
not stated so. The small officers’ store-room was
filled with their own stores, as is usual.

55. (The Chairman.) Proceeding to the 8rd para-
graph: “ 1 attach the greatost possible importance
to the daily administration of lemon juice,to commence
the day after the fresh vegetables ceasc on leaving
England, but this must be carried out on the most
rigid principles on which it was, without one day’s
interruption, carried out on board the “ Investigator ”
on my representation of its absolute necessity, namely,
by having the aggregate allowance of acid of one
ounce per man, with a proportionate quintity of sugar
and water mixed in a tub, and drunk on deck in the
presence of the officers of the watch. I canmot over-
rato the importance that I attach to the adoption of a
similar course in the present expedition, and would
urge its being carried out in the strictest manner. By
doing so there will be positive evidence that every
man in the ship is fortified with an antiscorbutic
agent of undoubled efficacy, whereas in the course
usually adopted of sending the lemon juice to the
several messes for consumption, there is no evidence
whatever of any man taking it, and so valuable an
agent should not be left to the whim or caprice of
individuals, but rigidly enforced as an element of their
safety.” as this recommendation strictly carried
out P—The recommendation of the Medical Director-

MINUTES OF EVIDENCE,

General was strictly carried out, previous’ to the | -
crews starting on the sledge expeditions the. ration 5 '
of lime juice was doubled, and all men returning from "
a sledge journey received a double allowance whilst . ..
resting on board. U
56. In your letter of December 14th, 1876,"1 .-r:
observe that you state that the second allowance of '
lime juice was not drunk at the tub but was sent'to_ |-
the messes, as you were satisfied that the men, being” :, -
grateful for it, would make use of it. Can'you ;..
suggest to the Committee any mode of testing the. ' :
accuracy of your impression?—On the first issue” of "
lime juice in the presence of an officer one man:wag' . -
discovered who could not drink lime juice; and the. - . !
only mode of giving him the ration was for the .,
medical officers to administer it at their discretion, and’
it was some months before they succeeded in educat-"
ing his palate to receive it as an agreeable beverage, , ;-
but afterwards he regarded his lime juice 2s aboon, v
the same as tbe rest of the ship’s company. - = /-~
57. (Admiral Inglefield.) Did the man'who objected
to the flavour of lime juice suffer from scurvy 7—Yes.". -
1 believe his name was Francombe; he was employed, .
in the northern divisiun of the sledges; but notwith- . |
standing his objection, the lime juice was adminis. ™
tered to .him the same as to any other man daily:
throughout the winter. ’ w
58, (Dr. Fraser.) 1 understand you to say'that |
the recommendations of Sir Alexander Armstrong’ in ',
reference to this question of lime juice were strictly -
followed out by you and your crews ?—Yes, strictly ' -
carried out. . Co
59. You tell us, however, that the quantity of lime" .
juice was at a certain period doubled beyond what I '
understand was the recommendation of Sir Alexander '
Armstrong ?—Yes. i
60. Then I suppose that these recommendations™ .
gave you a cousiderable amount of discretionary' -
power ?—I considered the whcle of Sir Alexander |
Armstrong's paper on the health of the Arctic' -
Expedition as a suggestion and recommendation, to’
me, but not in any way compulsory. M
61. Can you give the Committee the date on which™ -
the issue of line juice was first commenced after
leaving this country ?—On the Gth of June, 1875, the ' '
issue of lime juice was commenced. Up to the previous *
day, the ship’s company were victualled on fresh beef,. . ;
and vegetables. ' ‘ R
62, The allowance on commencing, I suppose, was~ ;| -
in accordance with Sir Alexander Armstrung’s recom-"
mendation, of one ounce per mandaily ’—-The ration -
from the first was one ounce of lime juice and one. !,
ounce of sugar, the usual naval ration. S
63. On what date did you double this ration of lime. . '
juice ?—From March 1st, 1876, g
64. Do I understand you to say that while the crew ' .
were taking one ounce of lime juice it was taken-at . -
the tub in the presence of the officers P—Yes, except, .
in the case of & gale of wind or some such natural,
obstruction, . st
65, Then it was only when this ration was doubled:; .
that a portion of it was taken somewhere else; ‘in the,, : .
messes, I believe >~—Only when the ration of lime juice.: ",
wag doubled was half the quantity issued in the®;.
evening to be consumed in the messes. I should state’. -
that to the ward-room officers'lime juice was issued ™'’
to them in their mess, ‘ sl
66. From the first ?~—From the first, _ MO
67. I did not quite understand your answer to the,./, °
Chairman as to'the reason why you departed from the#,
previous procedure in allowing one portion to be ¢onsist |
sumed somewhere else, Ilave you anything. furthe
to say with reference to that?—The issue of : lime
juice was doubled by me, knowing that I'should: say
lime juice to an ‘equal extent,” while the 'men, were

employed during the month of April,'in ‘the sledgeyy~

journeys; it therefore left at my disposal a suffic
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be agreeable, to; the, ship’s company generally; ‘bufss !
this extra issue was never intended to'be compulsoryi:s ;
the same as.the regular issue of lemon juice. % e 1
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- 68. Can’ you tell us if the double allowance was protect it from congelation ?—1t was mixed with spirit Capt. Sir@. .~
really consumed ?—To the best of my belief the whole - previous to its issue, from -the Victualling Yard. Igj’I': %’NK“‘&»&F; L

of the men drank the extra issue of lime juice, but the came.from Deptford. “There may have been 'a little ™ PR, e

half issued 'in the evening being sent to their messes, oil, but there was a considerablé quantity of spirit, ' ' T Ty

Teannst be'certain. - ", - ;- oo 84. Do you-think that the oil-was used to prevent ' 10 Jan;1877.
69. Infact you did-not think it of much importance the access of air?—I am not certain that there was, -

'
[

G| —

that they should take this double allowance ?—Not of any oil. -

sufficient importance to make it compulsory. = - 85.- From your experience in bq"ch?}iét andf.ﬁcp‘lvd .
70. You have given s the date on which you com- climates, do you consider lime juice indispensable asa . - B
menced this double allowance; how long anterior. to portion of the ration served out to the men of ships o

the starting of the sledge parties would that be?—  in general 2—Quite indispensable; ‘ v
The general start was made on the 8rd of April. One  ~86. Would you consider it essential as a preserva- S
sledge, with two officers,and two men, started in the  tive where men are well provisioned, and where sound Sy
middle of March. C : b . preserved meats are supplied ?—Most certainly. . | ‘ coa

71, Did you double this allowance for, any reason 87. From your: observation would you say that ‘ L
in connection  with- the sledge: parties —Knowing meat and vegetables in a preserved state, without C
that the sledge parties would have no lime juice, fresh weat, and without lime juice, are insufficient’ as ‘ 3
althongh recommended by the medical officer of the 'food to protect against an attack of scurvy 7—My
ship, I gave; them as' large a ration jas was in my opinion is_that preserved meat and preserved vege- oy
power previous to theiv start, both as 3 medical pre- tablesof thewselves are not sufficient diet for health. _ ' S
caution and as an agreeable drink to themselves. " 88. ( Vice- Admiral Inglefield.) Ishould like to know L

72, Can you tell us when scurvy first appeared in  whether you brought lome a fair sample of the lime AT
connection with' the expedition?—On board the “Dis-  juice that was issued to the ship’s company, s6 as'to == | o
covery” one solitary case appeared during the winter; admit of its ‘Deing, analysed' as o its present condi- | S
but'no one cver dreaded any general outbreak of tion ?-—There has been a large quantity of each article ‘
scurvy previous to the first week in May., . used in the scale of 'diet returned to the Victualing =~ —

73. You had no icason'to suppose that the double Yard, and it can now be'used for that purpose. . -
ration of lemon juice might itself be injurious ?—I had  '89. What quantityof fresh 'potatoes were supplied coonn
Do renson. o o ‘ ' to the expedition >~There ‘was no appropriate 'space . BT

74. Before issuing it did. you consult the medical in which to stow fresh: potatoes on board'the ships, oot
officers ?—Certainly ; 'but. as far as I can_remember, and 'there were none carried except with the fresh ",
Dr. Colan cousidered it immaterial, except that I'think vegetables on leaving England, which lasted until the . - RN
Le would sooner have saved the' quantity expended . 5th of June, 1875. , . = ‘ L

by the increased issue, for use in case of accidents. 90, (Dr. Fraser.) ‘Y‘ou ‘me‘ntign‘ed‘ the .quantity of AN
75. I should like to ask you if you noticed whether —potatoes which was carried, do you think it would | C
the extreme cold had any .obvious effect upon lime have been impossible to have carried alarger stock ?— AR

juice?—Knowing that previous expeditions had had - Altogether impossible. On first leaving England, the Coo T
their sapply of lime juice frozen, I took precautions rough weather to be expected in crossing the Atlantic, T
not to submit it, to the weather. No' lime juice was botg by the ships composing the expedition and the by
ever frozen during our absence from England except store .ship, prevents' them being carried, and after ‘ 8
“that carried on the sledges of the northern expe- leaving Disco, more appropriate provisions are carried
dition. ' Of course in that T am only speaking of the in a condensed form. A T
* Alert.” ‘ ‘ . ‘ . 91 What provisions do you refer to as ‘being : Y
76. How was the lime juice carried or kept?P—In carried.in & more condensed form ?—Edwards's pre- e
the usual service 4-gallon jar covered with wicker- seérved potatocs, preserved fruits, compressed vege-
work. . : ‘ ‘ tables, and such articles., ‘ T ‘ K
77.(Dr. Donnet)) 'In. the only exceptional ‘case  92. Is it within your knowledge. that potatoes are L
which you mention having occurred . among. the sometimes carried for long periods in ships in northern , ! o
crows of a refusal to take the allowance of lime juice, latitudes?—I helieve' that they have’ never ' been o
did you observe any peculiarity in'the temper and carried by ships when' pressed for stowage room. 1 - o
character of the individual so refusing; was he of a.  98." Did you observe any defect in any of the articles . RIS
cheerful or of a retiring disposition 7—Francombe was'  of food which were'supplied to you ?—None whatever, I
a moderately cheerful - man, He took part in all the  with.the exceptiou of the salt beef; although great Coa
weekly entertainments. L ‘ . pains weretaken to supply us'with the very best meat ' = ' | :
78.,In doubling the allowance of limn juice to men in'the market, rounds of ' beef of Aberdeen' bullocks, ' R
starting for or returning from a sledge journey, was ~ for some reason, whetherit was that' this part of the © = “‘P L
this ullowance' taken 'as 'a duty or as: o pleasure?— . animal. takes ‘the salt 'more "readily than 'the 'part SR
The extra allowance in the evening was taken as a usually used: for, navy beef, the /beef was both very - .
Pleasure.. - © Lo o T e salt and hard, and was not liked:'by the shi 's com- B
79. In ; issuing /this  double allowance were you pany so much'as the common meat issued in the navy., o
under the ‘ impression that it would serve as'a ' 94, Were you able to supply your crews with good o

strengthener to their future' efforts, and thus ward - water ?—In this | respect the" & Alert”. was / more" - .
of any attack of scurvy >—I never expected any attack | favoured ' than. any - vessel' I know .of that 'has AT
of scurvy to visit the expedition even had we been'out' wintered' in the arctic regions,  being’ able’ to.obtain - , "'\

three years., ' -/ |0 e b . v} dresh water ice"io melt, into: water' instead of the’ 7. :

80. Had  you:any special reason' then for giving' usual snow, which is frequently more.or less brackish, ' = ' ey
this double allowance?—None, except 'that my stores , I cannot speak for the  Discovery,” but from whatT . | .
allowed'it, ;00 L b T T T T Have heard T think-they were' not so favouved. 'In ' .

"
[

81. Do you consider the allowance of one ounce of ' fact, the ' ¢ficers 'who " visited that ' ship. from'the' /' o
lime jnice; sufficient for an'expodition proceeding to * ¢« Alért” in March noticed the taste 'of their water, - i .. W
the gretic:'seas ?—The men attacked' by _scurvy,'- immediately on'arrival on board the ¢ Discovery,” and = . ‘v, -0
hesides being, placed on a ration of fresh meat, had !/ informed them that: their water ‘was brackish, and ' 1 ' .}
three or four ounces, and:perhaps more, of, lime juice informed me of the fact on their réturn.. - = . .} T o
daily while on the sick list; but for & general issue I'" ' 95.°In which ship' did the ‘outbreak of scurvy first . . 1 UV
should, consider that one ounce of lime juice, was occur?—The first solitary case of scurvy occurred'om, vt 03

ssufficiont, o T T "board the ¢ Discovery,” I have greater.trouble’in, /. < .~ . i

82.'You mentioned precautions taken to-prevent'  saying to what circumstance: the 'outbreak’ is"to be
tho frcezing of the lime juice, what were' thase pre- attribited’ on' 'board that. ship’ than 'on board the
cautions ?—Stowing the jars'in the 'holds’ where I.* ¢ Alert,”in consequence of ‘their ample supply of fresh "
knew the temperaturé would not-fall below 4 28°. ' musk-ox beef; 'which, in‘my opinion; ought to haye
83." Wes any oil poured into’ the"lime juice jars' to * kept the scurvy awdy. . & :
[ - v-_‘ “‘r’ _‘ “44 v ,“-’ H“ K —,A‘“ l\)\} " o )
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96. Then to what do you attribute the outbreak on
board the ® Alert”?—1 really cannot say. Its out-
break is to me most inexplicable and unlooked for.

97. Can you inform us how you had the good
fortune to obtain such good water in the * Alert” ¥—
On the surface of the very heavy polar ice the swnmer
thaw produces large pools, estending upwards of 20
feet each way, and Trom 3feet to 6 fect in depth, which
in freesing again in the early sutumn leave pure fresh
water ice on the top in sufficient quantities for us to
digr it out durimg the winter without touching the salt
stratum immediately below it.

98, These condifions wete nut present in the
neighbonrhood of the * Discovery " ?—0One of these
large pieces of ive drifted into the * Discovery’s”
winter quarters previons to the winter’s freezing. and
they could enly know it as au iccberg made vub of
fresh water glacier ice; and the upper stratm first
used, being perfecrly fresh. would lead them to that
conclusion. and probably they may have gone down
too deep into the brackish under-lying stratum on
some occasions,

99, (Ir. Donnet.) Was this ive which you mentioned
obtained during the time that you were in winter
quarters, and from any water lakes in your vicinity ?
—1We obtained water in this manuer the whole
time during the winter undil the thaw occurred
in July.  After that time the water was pumped off
from the shore, only 120 yards from the ship,
There were no fresh water lakes on shore within a
reasonable distance ftom the ship from which we
could obtain fresh-water ice.  The snow collected on
the salt-water ice was very frequently found to be
brackish both by oursclves while in the ship and by
the sledge parties when forced to use it during the
travelling journcys.

100. Was the waler which was pumped off from
the shore simply the result of the thawing of the
snow P—The water melted from the snow that had
thawed above the pool dug on the beach.

101. Though yon have said that on one occasion
the water obtained by the “ Discovery ” was not good,
were you told of any bad consequence following its
use >~—No; I only mentioned it to show how readily
thepresence of the brackish water was detected by men
accustomed to drink pure water; whereas its presence
may not have been so detectel by those long accus-
tomed to use it. At the same time, I inno way suppose
that the “Discovery” was in the habit of using this
water generally.

102. How did you obtain your own water ont board
the * Alert ” during the winter quarters P—A party of
men dug it from off the raised piece of ice during the
{ime when the moon was above the horizon; it was
then carried and stacked close to the «hip in order to
readily carry it on board during the dark period, when
a sufficient quantity could he stowed in a snow house
built on deck near the top of the galley for a supply
for thiee duayx, ‘

103. What means had you for melting the snow ?—
A large iron veservoir built round the galley funnel,
with taps leading from it on to the lower deck, and an
opemng on the upper deck to admit the ice; but m
order not to lmit the supply of water a considerable
quantity was also melted m boilers over the fire; in
fact. the reservoir would not have melted a sufficient
quantity. ‘

104, What time did you allow the water to stand
before using it, or was it at once diinkable P-—It was
always at once drinkable, and was never kept.

105, Did it not taste {lat ?~Not in the least. The
surface of the salt water ice is always covered with
minute dust, which, duting the summer after the thaw
has set in, is always found at the bottom of the fresh
water pools. .

106. (The Chairman) Proceeding to the fourth para-
graph:  * Wlen it may become necessary to recruit
men after great or wnusual fatigue, cither in working
a ship through the ice after midnight or on long
marches when travelling, I consider, cocoa or tea,
infinitely preferable to spirits, hitherto generally given,
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and I think the use of the latter shoyld be abandoned’',
on such occasions as far as practicable.”" State |
the result of your experience in regard .to’ this  *
suggestion as to which is preferable, cocoa or tea?:
—1J should decidedly prefer tea after the regular
meals of the day ; bui I think either would be prefer- '
able to spirits.  We had a supply of coffee on board ' -
for such purposes, and it was sometimes issued instéad ./ |
of tea. b
107. State whether you think it equal or inferior to
tea or cocoa, as the case may he?—Very much the- '
same. It so happencd that while working through "/
the ice the weather was either very calm or, when'
there was wind, the ship was sccured to the ices’
therefore there were very few occasions when any
of the crew in either ship were cinployed with all '
hands on deck, which would necessitate a night issue: -
On long maiches, when travelling. the usual supply of |/
spirits was curtailed, and in licu of the midday allow- ;"
ance a double supply of tes was carried, to enable it to' .
be used for lunch instead. | e
108. (Dr. Fraser) What do you mean by “the’
usual allowance of spirits ">~—The ration, that had -
been usual on all forwer arctic sledge journeys. .. "/
109. In what form was the spirit given?—It was. .
issned in the evening, just previous to the men going |
to sleep, with such quantity of water as was obtain-' ./
able. L
110. That is in sledging expeditions ?—In sledging
expeditions. T
111. Can you tell us what quantity was usually  ;
issued, and what description of spirit ?—Half-a-gill of
rum ab the usual service strength, reduced from the .-
concentrated supply, was issued on board the ships: '
until October the 26th, when, except on days om '
which half-a-pint of beer was issued, which was'
twice a~week, a double allowance of rum was issued, ..
until the departure of the sledge travellers on April
3rd, 1876; after which date the ration was again "
reduced to half-a-gill. The ration of rum for, .the !
sledging journeys was half-a-gill of the concentrated . !
rum, which was 30'5 over proof. T
112. Was rum the only form in which alcohol was
given to the sledging parties ?—Yes, except for those '
employed on humting or natural history excarsions. "
when, on oue or two occasions, brandy was takenin
lieu. e
118. On board ship beer was issued, and I suppose
that could not be carried in the sledges ?—Tt would,
freeze until about the middle of May, and -its bulk '~
and weight would not admit of its being carried..| " 1"
114. Were there many members or any members.’ .
of the crew who never took spirit in any form?—On., |
board the © Alert” there were two who never took .
any spirits the whole commission ; and, I believe, had; "
not done so in'their life previously. . There were four:- =
or five others who were more or less abstainers. . -y
115. We have heard something, of the 'medical,
history of these abstainers; can you give us'any "'
information on that point, in reference to the outbreak . .
of scurvy, for instance?—I would prefer waiting to... '§
give very exact information until I can tabulate the; ]
exact amouut of work that each man performed ; but,
as a rule, on board the ship, neither I nor any other: |
officer could sce that the abstainers were either better
or worse than the other men. But it must be remems:4'" B
Dbered that,in our case, the whole of the crew-were: " "
men of very good character, who could scarcely ever;:'
have eommitted themselves in their long "previous
career iv the navy. ‘ " St
116. (Admiral Inglefield.) 1 should like to ask,'ha
you materials to make spruce beer on board ?—NO
having 1o Sylvester stove, the quantity of extra coal
which would have been required to make the beer:
would have ennbled us to carry a cask of Allsopls
sleinstead. . . ., NG
117. (The Chairman.) Proceeding now to the nex
paragraph :  When in winter quarters, daily exercise; 3
should. be rigidly enforced on all whose duties do’not
require them to remsin on board, and the  lipurs;;
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and supper, should be entirely devoted to it, or to such. . 121. (Dr. Donnet)) . In, what part of, the ship was®
work as may be liecessary outside the, ship, so as to your drying-room, and what means had you for keep-
ensure ahout six hours exercise during the day.- The ing it dry and clean?—The ©Alert”, was better pro- ~ : BRE. '
indoor workers, commonly termed .+ jdlers, will, if vided in this respect than any ship that had previously - —_Z° S
permitted, evade exercise, but it should be enforced entered the arctic regions. - In lieu of the general 10Jan, 8.
on them at periods when they are not required on practice of the drying-room being. in, the holds, with® @, .
board.” In reference to this paragraph, had youany an opening above communicating. with .the living - | e
(daily routine daring the period the ship. was. in deck, the drying-room was bulkheaded off -from. the T
winter quarters, and if so produce it >—There is the lower deck in.tho fore part of the ship, heated by -a e
winter routine for the # Alert” (producing it). (Appendix  special- stove of its ‘own.' The hatchway above, = = ' °
No. 4.) S : through which the condensation. escaped, communi- ' - Lo
118. (Dr. Donnet.y What means did you take to cated with a large snow chamber built under the ‘ |
clean your lower deck ?—The whole afm was to keep forecastle. The room wwas cleaned up every morning Lo
it as dry as possible, and it was more drying and previous to divisions. o e fa
sweeping up the lower deck, which was painted, than 122, (The Chairman.) Each 1ness having a washing T
the nsual service cleaning. Cocoa-nut matting was day once a fortnight for ablutionary purposes, wasany ~ © ' )
laid down in the gangways and then rolled back in the special measuré taken to ensure that. the amen indi- S
mornings, aud the deck only wetted when necessary. vidually availed themselves of it properly 7—If they et
119. In your routine you mention that on the first did not use the washing-room, they would have been o
Friday in every month the bedding was spread out on the ice Working with the working-party, which L
and_aired on the lower deck.’ Did you find this would not to them be preferable to washing clothes, NE
bedding wet from tbe condensation of the breath of or they would have been idling about the lower deck ' Ly
the men 7—Not as a rule, | On two or three occasions and been detected ; ' but they were not actually T
men sleeping near u hatehway found their bedding  mustered into the washing-room ' by ‘any- one., In - B
damp, and were allowed ta dry it either inthe drying-  addition to having ‘the forenoon. allowed them once . -
room or before a stove, in addition to. the Friday, a fortnight for washing, clothes, Saturday was .also ey
general. drying, and, of course, on all occasions used by most of the ship’s' company for ablutionary o
removed their sleeping billets to other parts of the ship. purposes. y Do - TR
120. (The Chairman.) In reference to.the personal ' 123. Had they the meaus of bathing ?—Largetubs, = | e
cleanliness of the men, did you take amy special the usual service tubs. Co

.
! ¥

oI
o

measures >—1I will hand in the regulations for the use 124. Were there any special 7regul5tions in regéra o
of the drying-room, which will give the whole of that to change of clothing 7—No ; merely tho daily inspec. - e

information (producing the sume). (Appendix No. 5.).  tion by the officers at divisions,

The witness withdrew.

¢ Adjourned to to-morrow at 11 o'clock. ' ‘ ! - j .
\ \ Ve "
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‘ Presenr: . o ‘
Avyrrar Sz Jaues Hope, G.C.B,, in the Chair. ‘ o ‘r

Apymar Sir R. Corumsow, K.C.B. - ' ‘ CT
Vice-ApyirarL E. A, INcLerieLD, C.B., F.R.S. - DR
Jases J. L. Doxner, Bsq., M.D., Inspector-General of Iospitals and Fleets, R.N. - : T
Tromas R, Fraser, Esq., M.D., F.R.SE, ,

H. J. Vansirrarr Neark, Esq., Secretary.

'

0 . ) : . N ‘r‘, ' 0
Capramy Stk GeorGE StroNe Nares, R.N., K.C.B., F.R.S,) further examined. . T

125. (ZThe Chairman.) Proceeding to the 6th para- but I caunot ‘speak with regard to their physical’ Capt. Sir ¢, «?j'f
graph: ‘A periodical monthly examination of the strength, for at- that time .of the' year ‘there ‘are | . Nares,’ ' Co
ship's company, after they are settled in winter quar- 1o means of Jjudging of the stamina of: the men. R.N. K.C.B,.
ters, should be carried out, as the earliest signs of The chief tax on the crew in the early spring'is- F-BS8...
debility or scurvy-will be readily detected' thereby, occasioned by the walking,parties, preparatory to the 11 Jan, 2187
and immediate measures may, then be taken to.arrest sledge expeditions ;, and with the exception of one or "5 T
it.” ‘Was that recommendation carried out P—7Yes. ‘two weakly men, they used to return'after their ' | TR

126. In Captain Stephenson's Report; paragraph 99  exercise in -what I considered was'much the same . - |~ "
{therefore, I presume, towards 'the end of February), state as had been experienced informer expeditions. . v
he states, ‘““but all looked pale and:blanched.” At  '130.The experiments made by .the officers of ‘the'
your monthly inspections did, you-notice any change expedition upon the growth of the seeds of mustard -
of this description in the appearance of yourpeople? and cress in'darkness showed, that the'absence of
—Yes; the paleness is inseparable from arctic 'ser- light'had a deteriorating effect upon' the growth and

vice, after passing a winter.© | 4 . i appearance of‘theseiplants,’v’l)b‘youpot,th‘ink,thq,t‘ -
127. That being the case, you do not consider, the ' the men’s constitutions were' influenced by a similar L
pallor in .question’ to 'be .any ’special’ indication of . deteriorating ‘effect as that caused by this absence of == '

(cbility P—None whatever,. , _, . v, light upon the appearance of these plants ?—Allithe - -
128. (Dr. Donnet.) Do you think that' the absence mustard and cress.{hat has ever-been raised duringian "
of the.stimulating qualities. of»léght had ;any effect arctic winter has .an. absence-of 'the rusual ~green"
upon the paleness and-the blanched appearance of the appearance; ‘it appears of avery light yellow, and has ' * |
crew P-—It occasioned it. L T 10 other” colour. - As'far. as the. useful ;properties of ' -
129.-Did you observe your men at the end of the .the plant-are concerned I cannot give exact informa. " . ¢
arctic night, and was there any indication of the lower- "tion; but-I believe' it has lost some part of its usefal" | R
ing of their physical powers from the absence of:light? Properties, ;- e cLLo e L e ‘
—I considered that thiey-wete paler than the crew of - 181..On:tho reappearance of. the sun-were.you able ') " .
the * Resolute,” in' which ship I.passed two .winters * to'have ~light admitted below ?—The whole question - -

in about latitude 75 degrees north, near Melville Island ; of lighting the living deck of an arctic ship is o/most " _
' T " ‘,lv":k k '—‘L;‘wvl“i’“ - ‘\}“A“f“:" ey ‘u‘xw e J"“\w‘:'lx‘ﬂk, e R At l
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Capt. Sir G.
S. Nares,
RN.. KCB.
F.R.S.

11 Jan., 1877

8 MINUTES OF
important and difficult one. In consequence of the
coldness of the atmosphere, it was not possible to

* remove the snow from the skylights till early in May,
when I find the following remark in my journal,

. on the 12th of May: “I have uncovered every
skylight leading below, to let as much light into the
ship us possible; still the lower deck is very dark in
parts. This must be attended to in future arctic
ships.,” That would be a few days after the scurvy
had broken out. I also find that on April the 29th all
the snow on the upper deck ahove the bull’s-eyes was
taken off, and the quotation in my journal is: ¢ Still
the lower deck is perfectly dark. This is a very
great disadvantage. Besides cxpending candles, it is
gloomy work living in the dark with the sun so bright
for the whole twenty-four hours, that while on deck
wo are obliged to wear dark spectacles. Constant
living in the dark for the few sick men left on board
must be very bad for their health.”

132. How many days of darkness had you on board
the « Alert,” and how many on board the * Discovery” ?
~—The sun centre was below the southern horizon for
142 days at the © Alert’s” winter quarters; at the
“ Discovery’s” I think for 138 days.

133. Can you tell me how many cases of scurvy
were under treatment on board the * Alett,” and how
many on board the ¢ Discovery” during the commis-
gion ?—Thirty-six of the crew of the “ Alert” were
under treatment for scurvy. I cannot state the whole
number on board the ¢ Discovery,” but in consequence
of the early return of their western sledge party,

_many of their crew were not engaged in such hard
sledgre travelling as the crew of the “ Alert,” and the
number of scurvy patients was less.

134. 1 believe that sixteen men of the * Discovery ”
were affected with scurvy ; six of these had wintered
in the * Alert” The larger proportion of scurvy cases
appeared to coincide with the greater proportion of
days’ absence of light, May not some importance be
attached to this fact, and may not this absence of the
genial influences of light have predisposed to the evil
effects which ensued 7—1I thivk the absence of light,
may help to produce scurvy, but not necessarily so,
and the four days’ difference between the darkness
experienced by the © Alert” and that by the “Dis-
covery” should not be considered at all.

135. T would wish to put the following question to
you, which. though a spcculative one, has some bear-
ing upon the subject of the preseut inquiry. Sup-
posing that yon had taken up your quarters in Port
Foulke (the “ Elysium of the arctic regious,” as you
have termed it). have you not reason to believe, from
the greater number of days of light they would have
enjoyed, the less fierce cold they would have ex- |
perienced, and the greater amount of large game they
would have killed, that tiie men would have been
rendered motre fifted for their spring travelling
duties 7—The fewer number of days of darkness
would certainly have been less disadvantagoous to

" health. The greater cold experienced by the late Arctic
Expedition I do not think distressed the men in any
way except $o far as they experienced it whilst
absent on the sledge parties; but even then former
sledge travellers had expericnced the same low tem-
perature as our men did. The fresh meat which can
at Port Foulke be obtained in great abundance, would
most decidedly be very beneficial; but from that
position as o base it would have been scarcely
possible even to have attained to the latitude of the
“ Alert’s” winter quarters by sledges. It would cer-
tainly have been impossible to have attained so high
a latitude or explored the sume amount of coast line
as our sledges were cnabled to do by wintering where
we did.

186, (Admiral Collinson.) Would you furnish a
return showing the period of total darkness and of
the return of light>—1I can readily furnish & diagram
explaining the exact amount of darkness experienced
by the late expedition, and a comparison with that
experienced by all former arctic expeditions that
gav% )wintered inside the arctic circle. (Appendix
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137, Is the great discrepancy between the numbe
of men attacked with scurvy in the “Alert” and '
the “Discovery” in your opinion owing to the greater. . -
amount of labour undergone by the crew under your -~
command than by those under Captain Stephenson’s’ .
command ?—I consider that had there been no sledge '
travelling there would have been, comparaﬁég; .-
speaking, no cases of scurvy in the doctor’s hands.” -
The severer the labour the crew underwent the more - °
severe were the cases of scurvy; and a pgreater
number of men belonging to the ¢ Alert” were
employed in the sledges which met with the hardest
work. LT

138. Do you attribute the greater immunity from
scurvy enjoyed by ‘the * Discovery’s” ship's company '
in any way to the fact that they had more fresh *
provisions (musk ox, for instance) than your ship’s .
company had?~—Most certainly. In every case of-
scurvy that occurred, immediately the patient received '
o ration of fresh food and lime juice combined, a
marked appearance for the better was observed even .
by the officers not experienced in those matters, and' -
the whole attack very readily yielded to the fresh !
meat and lime juice diet. o

139. (Admiral Inglefictd) From your experience
on former arctic voyages. do you think that if the
crews of the ships had been acclimatised by an arctic ',
winter, unaccompanied by the extreme exertions that '
your crews underwent during their first experiences . . -
of an arctic climate, that would have been the means’ ..
of keeping the crews in better health, and preventing '+
the outbreak of scurvy ?—I consider that thereis no
such thing as acclimatising & European in the arctic '
regions. In every one of the expeditions which have
passed more than onc winter in the arctic regions, | =
the crew and officers have been far more sickly the -
second year than the first; and on board the * Reso- U,
lute,” in 1852, where nearly the whole of the crew of
the ¢ Investigator ” were berthed as well as our own,-
it being our second winter, and the ¢ Investigator's® -
fourth, there was a very marked difference noticed by ' .
every one, medical men and the other officers, in = "
regard 10 the differcuce of the stamina of the two; .
crews, slthough the ¢Resolute’s” crew was being |
fed on preserved meat, and the usual rations. and'all .
the fresh meat, was being used by the ¢ Investi-
gator’s” At the same time, on arrival at Beechy  '.
Island, the crew of the “Resolute,” so far as the.i:
medical returns appear, were nearly as greatly dis<' '
tressed after their two winters as the © Investiga- '
tor's” were after their four, The crew of the ™
“ Investigator” were certainly, according to . the
medical returns, so far as scurvy is concerned, in |
better health after their fourth winter than they were
after their third. PR

140. And does not that seem to imply that a pro- . '
cess of acclimatisation may take place when not .-
accompanied with extreme fatigue 7—The experience: -: -
of the “Investigator” was & very peculiar one..
When they were so severely attacked by seurvy, ' - -
they had been on only two-thirds provisions for -
certainly more than twelve months; and the depress- ;- .
ing effect of the position of the ship on the'crew,’and -~
the many anxieties that they were undergoing, make ' i
their case one that has never been paralleled by any-
one clse, co e

141. Mave you had any conversation- with ‘the :..
Danes at any of tho settlements on the coast of 7.
Greenland, with regard to this question.of acclimati~ -
sation ?—Never in a pointed way. In general con- ..
versation I may have spoken about it. s

142. Had not the crew of the *“Investigator” &'~
great deal of fresh meat?—Not nearly so. much as
that obtained by the crew of the # Resolute.”,

143. Are you aware that in Lieutenant Payer's
account of his recent voyage, several men had scurvy.
the first winter and spring when drifting in the-fide,
and they did not sledge, and at the end of the second
winter and the spring’ followin‘g there does not,seem?”
to have been much in spite ‘of the sledging; but:the S
ship was off land, and in both' cases they had-beAfs’ e
flesh, a proof of acclimatisation ?—Ali, such | casesyii;
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require & very close stady. I have' not yet studied
the case of the Austrian. expedition, but I think- it
will be found that the scurvy mentioned as breaking
out early in the voyaze was only in the case of a few-
of the ship’s company, and:certainly very few were
able to go sledging at, all:in the'second year; and I
shall not be surprised to find that more men -were
delilitated and unfit, for travelling- the second year
than would bave been the' case.if they had had-an
opportunity of performing the same work the first
year; but their sledging, for hard work, and the
number of days’ absence irom'the ship, cannot be
compared in any way with the same work undergone
by English expeditions, the Austrians being. only
absent from their ships abont 30 days. e

144, To what do you attribute the severity with
which your men' were attacked in comparison with
that of themen of previous expeditinns, in which Inng
sle lge journeys were performed under very similar
circumstances, with the exception of the length of the
night, and the greater difficulty in drawing the sledge
over the ice?—1 am bouund to consider that the greater
difficulties mentioned must have had.snme part to play
in the outbreak that occurred; greater weights had
been dragged on previous occasions, but not .over
such rough aud heavy roads, o S

145, Then you have no other cause to which you
can attribute the outbreak of scurvy to the extent
recorded 7—It is to me even, vet inexplicable.

146. (Dr. Fraser.) You_ have told the ‘Committee
that the skylights of ‘the * Alert” were orened and
light a?mitted into the ship on the 12th of May, and
that a few days previously some cases of scurvy
occurred.  You do. not think that the prolonged
absence of light can account for these cases?—
Moust of the few' men that had. beeu attacked pre-
viously to the 12th of May had: been employed
sledging, and in the light' constamly day and night;
and ali, unless they were in the sick list, must have
been ou deck a considerable portion of the day. The
number of doys of darkness on the lower deck of the
“ Alert” would' uot be greater:or less than that ex-
perienced by expeditions wintering.farther south.
The suow. would by remnved off the skylights at
sbout the sate date anywhere in the arctic region.

147. What,was the number of cases previously
to the 12th of May?—Ou the 3rd, five men were

* reported to' have scorbutic symptoms, and.one other,
John Simmons, was recomwmended to have a-double
allowance of lime juice. On the . 8th. eight men
had a double allowance of lime juice. Four of the
men attacked with scurvy on the 3rd had been travel-
ling, and one had not. o s

148. The four who had been travelling were, there-
fore, not attacked on. board, ship?—James Berrie
returned from travelling after about s weck, very much
broken down. James, Hunt, the.ward-room cook,
was attacked immediately' he ‘came on board. Niels
Petersen was also 'attacked on board. whilst suffer-
ing from & severe,case of :frost-bite; ‘Bérrie had
been ill during the winter, and' Hunt, who was
engaged as waird-room cook, would be a ' 'very liable
man to experience.an attack of scuryy if it broke.out
amongst the crew. Also V. Domivique, the ship's.
cook, who was only away threeor four,days,:and was
‘then attacked -with scarvy, would be a-very tiable
case, ' T .

149. How was the one, man, who had not. been
travelling emnployed at the time or immediately anterior
to his being affected . with' scurvy ?7~—The .only: man
who had not- been:travellng and, was ' attacked’
with scurvy was G. Burroughs, the ship's steward,.
who had been severely ill: for about a.month pre-
viously. I may also add, that Petersen was over our
standard of age, and had passed several.years pre--
1wogaiy in the arctic regions on the coust of Green-

410, T I l “A sl L .,“1&’_ .“‘

150. Do .you consider. that the four men.who had'
n travelling, had; -undergone very: severe fatigue

snd hardship 7—Being all weakly.men, they.probably
felt the hardships-more;than thieir.sledge mataa. - .-
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- tance- travelled daily -must ‘really' have taxed the AKX

i-opinion.which you

151. Could; you give, us an ‘iden of the 'kind and. Copt. Sir & |

amount, of work done by these four men during:this o % 8%, 2
} y : Soranae of goarvy ? BN BCB, v
travelling, and anterior to the appearance of scurvy? " gRrg. -

~—Dominique and Hunt were attached to a s'edge, « —— »' .
pulling less ‘than 200 pounds & man, being known 11Jen,1877.. .
not_to be'so Stroug as'the regular-crew.: Birrie - - e
‘was captain-of one of- the sledges, dragging about -
240 pounds, jthe recognised arctic weight. Petersen -
was attached to the dog-sledge, and only bad to exert
his strength in the bad parts of the road.” Butithe = . '
dog-sledge work is always felt by the men: employed -
init to be really more severe, or as severe; as the wor R
'with the man sledges. - - - e o

152. How many days -was each of these men so - t
employed ?~—From five to seven days, but I cannot .
speak to a day. 'Petersen was only one day absent R
from the ship at work. o A ‘ :

153. Judging from the amount of work which these RN
men performed in the perinds you have' men- L
tioned, do you think tha. within ‘those periods they R A
were subjected to exertion greatly beyond their . . ;%
capability 7—1I_consider that ‘the disease must:have ‘ R
‘been in them previous to starting. on the'sledge Coh T
expedition, but it was brought out immediately | s
by the hard work, which, although the men had YR
been éxercised as much jas possible, was, and always ‘
must be,’ a ‘sudden change in. the: mrode 'of 'life,
and ‘a tax upon their strength after the quiet of -the
winter. "= % . oo S ‘ ]

154. Restricting your attention, however, merely to !
the amount' of work: which these men performed- Lo
.during the periods which have been  mentinned, do - .
you think that that-amount of ‘work was‘in'itself. * = .
sufficient to have produced scurvy?—Certainly not,

|
'

uuless the men were predisposed. R -

155. You say that. in your opinion, the diseare must ‘ o
have been 1m-these men previously to_their starting on
the travelling expeditions, whut are your grounds for .
that opinion ?—1I should not have formed that apinion if CoL
only u.few men_had-been attacked, but when every BRI
man _employed on’ the ‘severe” work was® ultimately Lo
attacked. I now consider that there must have been o,
-some predisposing ‘cause. In previous arctic sledge ook
journeys, ‘although the rond was smonther, the ‘dis- ' v

strength of ‘those men equally. as much'as it did onrs; . o
and with regard to this question,I'can only find this A
difference: between our parties and former-ones, . In S T
.conseguence of: our,very calm wea'her no‘ond sledge LR
wasg, ever delayed by bad weather for a'single hour; ot
butin all previous. sledge journeys, within a week of o
leaving the ship jdm-ing"tjleucnld season, halts had e
been necessary inc nsequence of bad weather, some- A
times to the extent of from three'to four'days atia . : :
time, and, however distressing these halts were+to
the crews at 'the time, I believe now thatithey con-
tributed.greatly to the health of -the ‘men; more par-
ticularly.in_giving- them a .few days’ rest, although
painful ' and: crampéd. up, ‘after threeor;four days,
when. they were:being broken. into* the- work. The
sledge parties in previous.expeditions,-which'canbe - '
comparedbest with.ours, with: regard:to the absencs
.of-tresh food.-are-those that were under the command
of the' present -Admiral Ommanney.- In his‘sledge
~expedition: he-was ‘forced -to:.encamp:for no‘less than
15 days, during which time the.men’were’ resting.
Out_of onr- crews those .men, who obtained-rest by
-returning to the ship occasionally were not attackedrso
severely as. the ones.long absent. But thatliads fieto’
state that,'in our-case, had a rest-been forced on nny- ‘|
-oueof 'the distant: sledges, after the outhreak:vad.
.graspxd them, it would kive.been fatal’; -for inn our ..,
case hail anv.man'once. rested’ he could never have

v

usel hisﬁimbsfagain.fﬁ\1 B A N S AR
-2 1562, 1 wish, however, sstill to"ask you to consider '
‘the'case of the first outbreakin these four men.~ The' ",

opinion whi¢h -you thave. expressed, that the disease '

" was in thempreviously to: their. starting ‘on‘'the "7 |

travelling -expeditions 'was,-as-Ivunderstand you, 'an .* .
‘ afterwardg'arrivedatfrom what-you ' /' !
-have learned-ofs the history of the outbreakeof sourvy ', .
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during your commission ?—I am speaking now by my
present knowledge.

157. 1 suppose that these four men were subjected
to a medical examination before they started on the
travelling expedition that we are now talking about ?—
Yes, they were reported healthy menj but the men
that had been employed at the galley between decks
during the winter were naturally seut on the shortest
journey.

158. In fact, in your opinion, and in that of the
medival gentlemen who examined these men, they
were quife able to undertake comparatively short
jourueys of from five to eight days, and at the
time they started there was no suspicion or
evidence of the presence of scurvy in them ?—They
were considered perfectly able to undergo the work,
so far as any man ever can be, and there was not the
slightest suspicion at that date of any oue on board
the ship having scorbutic symptoms, with perhaps the
exception of the ship’s steward, who had beenill a
long time.

159. During this travelling, I understand. the
dietaries were necessarily changed from that on which
the men subsisted on hoard ship ?—Very considerably.

160. We have here the diet list for your sledge
parties; may we take it for granted that this list
represents the dietary served to these four men during
the travelling?—Yes.

161. In your opinion is this diet list a sufficient one
for men employcd as these four men were employed
during five or eight days ?—On first starting they could
not possibly have eaten it to the full extent; but
what is saved in the early part of the journey is used
as an extra ration later, But after thirty or forty days
arctic travelling it is difficult to obtain as much food
as the travellers could consume,

162. In fact the solid articles of diet were some-
what in excess at first ?—For the first two days they
were in ¢xcess,

163. In your opinion, therefore, the total quantity
of food represented by such a dietary is ample for
men employed as these four men were during five or
eight days?—So far as an arctic ration for consnmp-
tion, with a temperature of from 30 degrees to 40
degrees below zero can be; if it is sufficient to keep
men in health anywlhere it would also keep men in
health in the arctic regious.

164, In reference to the antiscorbutics represented
in this'sledge dietary, do you consider that they differ
in any important respects from the antiscornntics
represented in the dietary used by the men un board
ship?—The diet is totally different. On board ship
half the allowance of meat issued is salt meat; on a
sledge party the one pound of pemmican allowed daily
is fresh preserved meat, and the four vunces of bacon
is only slightly salted. On board the ship a ration of
lime juice wasissued ; with the sledge parties working
in the cold weather no lime juice was included in the
rations, and the other antiscorbutics, such as cabbage
and preserved fruits, could not possibly be cooked
while travelling. The onion and curry powder is an
extra ration used while sledging, which is not used on
la?ard the ship, and forms a very important article of

iet.

163. Looking at your arctic sledge diet list, can
you point out which of the substances mentioned in
that list are in your opinion antiscorbutics —I1 con-
sider all good food an anti scorbutic, and that no one
article of diet cau be used separately wheu men are
undergoing severe labour, ‘

166. Although no one article o food will maintain
heslth, you are of course aware that a certain amount
of judgment must be exercised as the result of ex-
perience in the combination of articles —That is what
I altude to. The present scale of sledging diet has been
drawn up after great experience, and after many very
successful lengthy journeys had been performed on
that diet; and the only outbreak which has eveor
occurred similar to ours was in the expedition com-
manded by Sir James Ross, when on the usual ration
that was allowed on board ship, namely, salt and

e

preserved meat alternately, and an al]qwa.nce‘of‘ﬁu_x“xwe L
juice, the crew returned after an absence of 40 days, -* "~
just able to stiuggle on board in the same manner ' -
that our men were. A T
167. Returning again more especially to the cases : '
of these fonr men, I observe that in the dietary -
which we bave learned was supplied to them.during -
their five or eight days’ travelling, one antiscorbutic,
namely lime juice, which 1s represented in the'dietary . -
served to the same men or board ship, is absent:
does this represent the fact?—They were not supplied ', -
with lime juice while absent from the ship, but also
they did not consume during that time any salt meat -
whatever. ‘ ST
168. (The Uhairman,) With reference to the sledge "
party belonging to Sir James Ross’s expedition, which
you state was absent 40 days, did their diet consist
of the ordinary ship’s rations, or had they a sledge
diet?—The ration is not actually published, but' I
presume it can be obtained. .
169. Omitting now the 7th, 8th, 9th and” 10th.
paragraphs, we will proceed to the 11th, the subject - ‘
of which is connected with that which we have been !
considering : “ The use of lemon juice, when travelling, .
should be enforced in the same manmer as already
recommended for the men on board the ship.” ' :‘Was
that carried into effect 7—No. Cale
170. (Dr. Fraser) Can you state to the Committee”
why it was not carried into effect ?—The impossibility '
of using the lime juice without a total change inthe
equipment of & sledge party, and knowing that on very ..
many occasions previously no ill effects had arisen ™
from the use of the diet which I chose. P
171. Can you tell us what inconvenience to' the
equipment of the sledging partiesit would have caused '
to carry-the necessary quantity of lime juice 7—The
extra time that would be occupied to thaw the water .
necessary, and the extra weight of the ration whichn,'
would necessitate a reduction of three days’ provisions,", ,
out of the forty-two that arc generally catried; and- .
also the difficulty that there would be in extracting .
rthe frozen lime juice from the bottle in which it would -
be obliged to be carried. o
172. With the heating appliance at the command | |
of the sledging parties, can you give the Cummittee':
an idea us to how long would be spent on each pcca-
sion that an issue of lime juice was made, in thawing "
the lime juice ?—To melt sufticient snow for cach man’
to have sufficient water to mix with his lime juice, |
besides the trouble of thawing the lime juice itself,would
occupy. wlen the temperature was — 30° about three- '
quarters of an Lour; that is, without cousidering the -
time for trimming the lamp and re-packing the .-
sledge. ol e
173. 1 suppose the sledge would require-to be re-"
packed at any rale if the issue were made at a time,
when there was a halt P~~Yes; but at those times the:
tea already ivsued is sufficient to quench the men’s -
thirst. T
174, How long is occupied in trimming the lamp, . .
do you think ?—The lamp would certainly ‘take
another half-an-hour in trimming and in waitingifor:
the stearine to freeze solid 'again, which would:-be"
necessary before starting the sledge over'a’rough:
road. On smooth roads further south, I have!fre: !
quently melted water on the sledge whilst it was'. |
proceeding on the journey. S I
175. Are these facts the result of observation or: -
your personal experience, or ‘are they inferences?~—:- '
From my own personal experience. - . ' tEAll
176. How many lamps ‘were usually carried>in{s.:;
sledge ?—Two 3, a spirit lamp and a stearine’lampif®'7;
177. Were they usually both in use together?==" -
No. To keep the weights down as much 'as possitile®.
only one cooking apparatus’is carried. " The stearine;
is preferred generally for fuel, but. in consequéncéiof:’
oy

i

T

s

L

its being dangerous to leave it in depét at the meéneys- /|
of animals, the spirit‘is usually left in depdt’sidised -

during the return' journey.  But on.former jarcticy
journeys- some' sledge .crews had'been suppligﬂﬁgﬁ‘
two apparatuses, and they had used epirits'of Wit

N o A

T

o 1

g o 4L,




17 [ v Uy
MINUTES OF

lessen the time of the halt, when it was necessary to-
have as short a halt as possible.' - . ‘

178. Then one lamp 'was geunerally sufficient for
every purpose on each halt?—It would not be suffi-
cient if lime juice were to _.be carried, which-I con-
sider now to_be an essential article of sledging diet.

179. Therefore, if you had entertained the same
opinion before arranging the equipment of the sledges,
you would, no doubt, have succeeded in making
arrangements whereby you could have supplied suf-
ficient heating power for thawing ratiovs of lime
juice ?—In making these arrangements I should have
so totally altered the whole system of arctic travelling
that [ need mot have started off the men until a
warmer time of the season, and then the whole
question is changed completely. With the increased
cooking necessary I think it would- be a very severe
tax upon the men if they were further exposed in vhe
cold weuther to a longer halt than was, necessary
formerly. I may state that after our late experience,
except in .the case where sledging parties - are
employed in- an endeavour to save life, 1 do not
think the men should be taxed to such an extent as
they have been; and I would, therefure, on' a_fuiure
occasion only arrange for the men tv be iabsent for
about sixty days, which would enable a,total change
to be made in both the diet and the whole system of
travelling. ‘ - ‘ -

180. It being your opimion, as I have understood
you to say, that lime juice is an essential article of
the dietaries in, sledging, amongst those changes
which yuu would in future make, I have nc doubt you
would include lime juice as cne of the articles in the
dietary 7—Yes; and if necessary I would issue it in
lieu of the evening tea. -

181, Tea is greatly apprecisted, I understand, by
the men engaged in. sledging?—Very much so;
but all men that have ever been empluyed in' arctic -
travelling have had a craving for lime juice also. '

182, I observe that'in the dietary, which I under-
stand has been prepared by you, and which we have
now been talking of, there is included a quantity of
rum, half-a-gill daily. Was this rum consumed by
the men employed in the sledging  parties 7—Yes,
generally before any attack pres.nted itself, when the
rum was immedintely stopped by. the officer in 'com-
man, and either used as fuel or left behind.in dep8t, .
A considerable portion of the allowance. was left -
behiud in this way. ‘ ‘

183, It was unnecessary, therefore, to have carried
all this rum p— 1t proved to be so.

184, Lime juice might therefore, to'some extent,
even in the dietary which we have before us, have
been substituted for more or less of this: rum?—
Certainly not. The lime juice requires much, more
water to mix with.it, and requires' sugar, and it is
very frequently for want of water-mixed with the tea.

185. I understood you to say that one of the reasons -
why you did mot adopt.the reconmendation. of the:
Medical Director-General. which we are now discussing,
was on account of the extra weight that would have
been required. . By diminishing the quantity of rum or
reducing it. to & very small quantity, wonld not some
weight have been gained ?—The rum for forty-two
days, for. eight' men, weighed 42 1bs., and .if 'lime:
juice were  substituted for it, it' would weigh sbout .-
thesame. b, o 0l do g R

186, Then, if. rum had been altogether removed..
from the equipmentof the sledges, lime juice might .
have been: carriéd in. the’quantity which yoir have--
nemed withott increasing the weight to be carried hy
the sledging parties ?-~—Certainly, so far as weight is -
concerned. I cennot speak from experience as to the!.
extent of the breakage of the kime juice bottles which -
would be, occasioned; but. I know. that.it has very:
frequently. occurred, and that the little,lime juice that
has been carried _has been .lost, in" & certain, pro-
portion, v n o o N e

187, We have hesrd that inthe “Alert” there wasa. -
very much larger.numberof cases of sc:t‘uzf than inthe
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“Discovery '; was the crew of . the % Alert”. absent »
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td‘ a greater: extent from the ship than the crew of OCopt. Bir 6. -
the ¢ Discovery”?—Ope main party from-the *Dis- . 8. Nares, .
o T
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covery,” employing twenty officers and men, in conse- R

quence of discovering the termination of Lady Franklin
Sound, returued’ to their ship at an early date, and
after only a few days of laborious travelling, and then
had a good rest before being engaged on other short
journeys, leaving only twenty-seven men of the * Dis-
covery ” to be considered, probably only twenty-two '
of them were employed on the North Greenland coast,
and only fourteen in the distant journeys; whereas
about’ twenty-four men were employed out of the
Alert’s” crew on distant journeys. With the excep-
tion of the occasional rests on board, the crews of both
ships were equally employed during the whole of the
‘tTravel[ing season- from early April to the end of
une, Ve : :
188, (Dr., Donnet.) You mentioned 'the amount of
fuel consumed, and the extra time taken, and the
extra weights added ; might not the fuel used for
thawing snow and making: tea have served for thaw-
ing the lime juice ?~—Only just that quantity of water
is formed which is necessary at the time. .~ ~
/189, As water .is required. for the making of tea,
might, not the lime juice have been mixed with this
tea, and by adding the double allowance of sugar -
have made this beverage a‘?léasantand’a Decessary
one ?—Certainly, if ‘it should prove to be a pleasant
beverage, and if wé could gt over the difficulty of
the actual carriage of the lime juice in its’ present
state, o T
190. With regard to this addition to the weights
of the sledges, iy there not some article which might
be dispensed with, and might not some precautiou be’

- tuken to prevent the Lreaking of the ‘jars of lime-

juice?—In preparing an arctic sledge its equipment is
calculated to the wery last ounce, and any alteration
that can possibly be made now, must be-either in
addition to our, present weights, or by the substitution .
of a new article for something formerly curried. -
191. Do, you:consider spirits indispensable in ‘an
arctic sledge journey ?—Not more so than elsewhere.
192. .In your own experience have you not founde -
preference made in favour of tea, inasmuch as’gpirit,
although having an invigorating effect upon the system,
possesses an effect. less lasting than that produced '
by tea?—I cannot state -fully the different effect'of
tea and spirits, but, knowing from 'my' former ‘ex~ '
perience’ that the ‘men, one and ‘all, considerably

preferred tea to spirits on the last expedition; I doubled -+

the allowance of teu, and contracted the allowance of -
spirits, and one and all were in favour of the change,
and have ‘reported; upon ‘it since their return, It'
personally am also’in_favour of the change, but the'
nccessary halt that it -occasioned for'an hour and'an
hialf in the middle of & journey daily, was, I'am sure, a’
very severe tax onthe meu, which wag uot sutfered by
the crews of former expeditions, who never halted for -
more than half an hour, and, in fact, proceeded on the -
afternoon journey after the allowance of spirit without
the men getting cold by the'halt.’ o e
193. Wus a glass of spirits taken dnring this halt? -
—The halt was for luncheon, when. half-a-gill. of
reduced 'rum was drunk with what, little , water was .
.want of water, drink in its raw state.. . ..
194, Was tea -taken at the same:time
 spirits 7—The ration of tea admitted of a supply only

obtainable, but more frequently,in consequence of the:

in the evening, when'I personally used to mix'my

h

evening ration:of rum;in it ; "but those who did not do_. |

go could’ seldom; obtain water 'to mix with"it, and it~ .

wus more frequently ‘drunk raw. ' I may here state .
that all these remarks have refefence only to the cold:

‘travelling duri

or twelve days of May, - - . i1 " I
"'195. Can-you state from. personal .experience that .

- mpirits.from their stimulating.effects, may" for a'time™ "
resist the deptessing: influence of cold,' but when this.. =~ "

stimulus. bas, -subsided

\

sthe ;cold: acts - withi greater-: '
informer journeys: after, théir-ration”of-rum the tren’
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Capt. Sir G. always complained of weariness and cold in the after-
% N&*fg» noon, onr tuen, after the ration of tea, have been
R"‘ELR‘S' 7 unanimous in their opinion that they could work

11 Jan,, 1877,

narder and for a longer period after their luncheon
than before.

196. Do you attribute those bad effects to the spirits
raken at the luncheon P—I can only compare the effects
of the twos I myself used to feel weary after the
luucheon on rum, and 1 certainly was invigorated by
the luncheon ou tea.

197. In your own person you would give the.

preference to tea r—I most certainly would, except on
account of the long halt which it renders necessary,
which is a very serious consideration.

198. What is the special inconveuience that arises
from a halt P—After a halt of perhaps a quarter of an
hour to twenty minutes the cold is felt very severely,
an:l the nien are ol:liged to walk up and down to keep
themselves at all warm; the labour of dragging the
sledge being sufficient to make them perspire very
freely, but while merely walking they canuot keep
themstlves warm,

129. Do you travel by night or by day 7—We travel
by day us long as the sun will allow us to, but imme-
diately it is lugh enough to produce snow bhindness,
thenachangeis ma e tonight travelling ; and at avout
the same season a change is also of advantage by the
sun being high enough during the halt at noon to dry
up the wet foot gear while the travellers are sleeping.

200, Although there have been some sledge pariies
which have been able to effect an amount of work in
the arctic Seas without auy provision of lime juick,
returning to their ship without having had any scor-
butic symptoms, the universal opinion of those who

have given thonght to the subject is, that it is an -

essential in arctic service to ward off an outbreak of
gcurvy; is it not, in your opinion, a matter of motent
to o away. in all future wrctic travelling, with the
ration of spirits, and in its stead to subs:itute that
of lime juice ?—I would certainly not do away with
the present small ration of spirit, although I would
reco nmend a ration of lime juce. But there would
be.nno necessity for doing away with uny of the pre-
sent scale of diet if sledge parties were only to be
absent from their ship during the months of May and
June, that is, for abyut sixty days. 1f it is necessary
to employ a sle ige in the very cold weather, during
the early spriag, then those men should not be em-
ployed up to the end of June, and they could afford to
carry theirlime juice ration if the other disadvantages
cunnected with its thawing could be done away with,
201. L un lerstond you tosay that there was a craving
for lime juice amongst the men traveling s do you not
consider this a proof of a want in the system for this
article?—Certamly. I think that the extra craving
which we all had proved that its use was beneficial,
202. With regard to the late travelling which you
mentroned, would it have been safe to start men'off on
the pick of ice when there was more chance of the ice
breaking up ?—The limit .of the season for sledge
travelling is governed by the date of the thaw, not
by the movement of the ice, except in peculiar parts.

+

The thaw commences between the middle and the end *

of June, by which time all the men should be on
board or in & position where they can rest for that
week. Then afterwards, in July, there is very little
tronble beyond the wetting of the fest that is occa-
sioned, but this, agnin, has always had bad effects on
the travellers,

208. (Admiral Inglefielel) In what way did the
victualling of your sledge parties differ from that of
revious travellers, say those of M‘Clintock and the
ate liculenant Mecham, both of whom I believe
male the longest recorded journeys with a sledge
In the searching expeditions for Sir John Franklin 7—
The first sledge jotrney was undertaken by the late
Sir Edward Parry, 1 cannot state the ration that was
employed in 1821 ; but he started on. the 1st of June,
returning on the 15th: after having.experienced: an
outhreak of scurvy on board the ship during 'the

winter he mentions travelling with no lime 'juice’
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whatever. I see he carried 1 Ib. of bread and ‘fwo-
thirds of a pound of preserved meat. In1822theré
were & few short journsys, but in that'expedition no ',
salt meat whatever was supplied to the expediton;’’
but owing to the very sudden outbreak of scurvy at” - -
the end of his second summer, he was forced t6 return .
to England, against his ' previous intentions.. “In his
third voyage, trum Spitzbergen’ towards 'the North .
Pole, no mention is made of carrying lime juice, but -
the whole of his party returncd debilitated alter an”
absence of sixty-one duys, and mention is’ made of
their gladness at finding lime juice at Table'Island
depodt, the first land they struck. The next'long -’
journey was Sir James Ross's, 184844, when, start~" . !
ing on the 15th May, the sledge parties returned, '
after thirty-seven days. I cannot state exactly’.
upon what rations, but lime juice was carried; -they -
experienced, however, a similar outbreak to ‘ours = '
The next published accounts are those of -the' .
expedition under Sic Horatio Austin, when a quarter
of an ounce of lime juice was intenied to be"
carried, but whether it was used during the mouth of "~ -
April I cannot now ascertain, but certainly a certain’; ' .
quantity of it was left in depét, where it would not: .|
have been left had it been capable of being 'uséd .
during the mouth of April. The same year the south * '+
part of Wellington Channel was explored by 'thé.’ !
officers and men under the command of Captdin~
Peniy, us.ng naval provisions, although in cohsulta-'
tion with Captain Austin, he did not carry lime. juice- '
on any of the sledges, The next expedition was under *
Admiral Sir Richard Collinson, when I'kiow that the' "
“ Investigator’s " sledge parties were not supplied with. .
lime juice; after that | come to my own experiérice. '
on board the “ Resolute,” employed in Sir Etlward . ™
Belcher's expedition, during which time thé slédge’ -'
parties were constantly at work for the first and sécond'” ..}
seasons, and the powers of the men weie very severely "~
taxed. The ration used then was precisely sintilar t6""
the one adopted by myself, and in fact led'to its '
adoption. The crews generally returned fit for work: '
after perhaps two or three days’ rest; and when the' .-
late expedition started from England it was 'not -*
generally known that the men who had beet employétl '~
on sledging journeys and with similar rations to ours.i .,
had beeu very seveiely taxed with regard to’ their -
health.” But after » careful comparison now, I may
state thut I am certain that all were very 'severely.., '
attacked, and that what is reported in the official” '
papers as being an attick of debility was most '
decidedly the same as our attack by a more advanced", ”
form of scurvy, and bad our men returned’éftert -
abuut thirty days® travelling we should probably havé™: |,
officially reported that merely a slight attack of debility * .
had been experienced. ‘ oo et
204. Then I gather from your reply that you took™ -
the rations adopted by M-Ciintock and Mecham'to”.:
regulate your own ‘supplies to the sledge expeditions.: _
d:spatched under your orders ?—They ‘are .precisely’..
simlar to the rations used by those two officers: * &2 -
205. (Admiral Collinson.) Did Sir Leopold M<Clin~, ;'
tock- provide .you’ with & slight' modification 'of’ th&.. "
equipments rendered to you in consequenceof /the'r
introdnction of stearine ‘as a fuel, 'which'Was ndt/’-
known before P—Stearine was' used throughout “Sif -
Edward Belcher's espedition. That supplied’ to th8%:*
late arctic expedition was prepared under the dix‘é“étié”ﬁ{.‘« & -
of 8ir Leopold M-Clintock; and he may have alteféd s, -
the ingredients for its formation somewhat, but n’oﬁfﬁ{"s‘ﬁjk
my knowledge ; and the same quantity of ‘tlie“ﬁ.f*rtihi&%“ﬁ, "
with which we were supplied for cookin wﬁs“hgﬁéﬁf‘ff@g&% "
sary'on former occasions; and, therefore, I conelud8™:
that we had the same articlo to, all intexts"aHEHE
purposes. o S e T R -
206. Did Sir Leopold  MeClintock give you LsFgER:"

the sledge equipments which he thpﬁghtﬁéﬁlﬂﬁﬁ%ﬁ
best for you to adopt P—Merely privately’; ‘e hddse:.
nothing whatever 10-do with the respousibility7of=
the ration used on my slédges. - -~ I-ivas
207.. You did not recognise that docutiieit, tHEH: T
s publi¢ one P~=~Most ce £ AR
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208. Can‘you ifform the Committée now whether = 216. Further. ffom the paragraph st page 18-of Capt. 876
that recommendation of Sir Leopold M'Clintock’s to your own rcport, under ihe head of % Health,” and. . B. Nares.:™
you differed very mu:h from the one which you paragraphs 35 and 87 of Captain Steplienson’s report,’ ?B"K-’”}%QrBﬂ‘ Iy
yourself adopte]?—I have not got it with me now, it would appear ' that absolute dryness was not VR
but there can be very little difference with regard to obtained on the lower deck. State to what extent 11 Jan: 1877. -
the rations used; -and I think the only alteration this. defect existed?—The ventilution .of “arctic. . T

which I have wade in the equipment was in a slight ships is a peculiarity which can only, be grasjed Lo
increase to the tent in order to shelter the cook whilst by expérience, and never yet has it been found B
cooking the provisions ; and this necessitated an extra possible to keep the lower deck beaws thoroughly CLtan
weight of about-5 or 6 pounds to be carried on the dry. I am certain that on board the “Alert” we AR
sledges. The double allowance of tea was a new succeeded in keeping the living deck less, damp R
thing adopted ; ‘but except that, I think there is no than on board the * Resolute” in 1852. This was C
ckange. . . partly owing to, my former experience, and partly, R
209. Therc was no_material alteration between the also. to the - increased experience  of Sir Leupold AR
equipments of the sledges in which M-Clintock’s and M‘Clintock in the Iate voyage, of the Fox,” where ' R
Mecham’s travelling parties went and yours ?7—No  extra houses were built on the upper deck at the head SR
material difference whatever. ‘ ‘ of gach hatchway. These houses I increased to 'a o
210, Can you supply the Committee with the equip- large size, and the alteration was very benefiial. ot

ment of the sledges and the weights of each article? Without finding fault with the ventilatien of , the B,
—Theofficial journal prepared by the cfficers incharge ** Discovery,” it was natural that inexperienced officers - T
of the sledges wirl furnish these details. They have should not succeed to the same extent as I.did; but ClA e
all been sent into office, and, I believe, are now being even with our, better fittings, and a far larger area ot
rinted. o per man than, I think, had éver before leen experi- R
211, Were the men weighed before they started cuced, the lower deck beams had to be very. frequently, by
snd on their retarn —I believe not. I must inform sponged down; but we succeeded in preventing miich - Lol

you that you have not got the chief jowrmals; in' actual drip 'on to the floor of the deck except, perhaps,, e
which you can get the whole story of the scurvy. for 4 quarter of an hour or so when tle steam from v
Yon have got the letter reports. and you have got the gulley at meal times produced extra. moisture, o
Markham's northern jowrney, which goes into details The officers’ éabing were as usual the dampest péarts of Sl
but those of the western parly, under Lieutenant the ship, and it wae necessary, as it always is, for an TR

Aldrich, and the 'north-eastern Gre:nland party, under
Lieutenant Beaumont, have mot yet been issued to
you. ‘ ‘ )
212, In your answer with respect to the carrying
of the limé juice, that it would be about the same
weight as the ram, have you included the sugar that

upper covering to be spread under the beams ovér the R

bed to catch the occasional drip. I Was very glad to
be able to reduce the nimber of men wintéring on
board the * Discovery ” by eight men, in consequence
of her much snialler lower deck’; and I should state
that when tlie temperature fell to a viry low sfate,

it would be necessary to take with it?—The allow- even on board ‘the “ Alert,” without usiig, a, Véfy. I
ance of rum for each man weighs two ounces a day. large supply of coal, it Was found, imposible . to, o

The allowauce of lime juice would be one ounce,'and prevent the drip off the beams coinpletély. i o
the allowance of sugar for' the lime juice would be 217. Describe the mode of heating adopted ‘on; - R
one ounce, making the two articles ‘cxactly the same hoard the “ Alert” ?—In lieu of the Sylvester stove, LAY
weight. ‘ ) which had been used previously. a number of” stovés oo

21