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Finally, the death-rate of the boys is so high that very precise information as to its
canses is required before an opinion on their health, founded on general observa-
tion, should be received without question. I subjoin the following data, furnished to
me by Mr. Henry Rogers, Her Majesty's Assistant-Ins of Reformatories and
Industrial Schools, as to the total mortality on board the “ Cornwall” ; and I add,
for the purpose of comparison, like data, furnished also by the same gentleman, as to
the sister reformatory school-ships the * Clarence " and “ Akbar,” lying in the Mersey,
off Birkenhead. (See also Note IL.) The ages of the boys admitted into these ships
range from 12 years to 16 years.*

Pariod. —— H::m}:;_-rl; ﬁhr al MEW
detained. Theaths. per 1,000 Hays.
1859-T6 (18 years) | School ship “ Cornwall * - | 238§ 3-2 13-4t
1864-76 (13 years) s * Clarence " - 1960 43 16-8
1850-76 (18 years) # ¥ Akbar™ - - 1713 2:9 16-9
1850-75 (26 years) | ENGLAND AND WALES: Males at ages 10-20 years - 56

According to these figures the death-rate on the * Cornwall,” although ecompari
favourably with that on the * Clarence " and on the “ Akbar,” is more than double the
rate which obtains among boys of the same age in the general population. It does
not necessarily follow that this large death-rate is dependent upon the conditions under
which the boys live on ship-hoard, but clearly it is not to be assumed without
evidence that the rate is wholly independent of such conditions. As yet I have
not obiained such evidence. f the 44 deaths recorded as having taken place
among the boys of the “ Cornwall” during the 18 years 1859-76, the names of 26
only of the deceased have been found in the ship’s records. It would be necessary to
verify the reputed causes of these deaths by a reference to the public death m
before they could be made use of for the present inquiry. This will be a trou
task (if, indeed, it can now be carried out successfully), for several of the deceased
were removed to the * Dreadnought Hospital,” or elsewhere; and their deaths were
registered in other districts than that in which the ship lies. I bave endeavoured,
however, to verify the causes of death from disease during the five years 1872-76, and
with the following result :—Twelve deaths are reported to have oceurred (one inaceu-
rately, 11 deaths only having happened) among the boys during the five years. Of
these deaths nine only are accounted for, and of the nine three are aseribed to drowning,
one is vegistered as from * phthisis,”” one from *suppuration in the mastoid

yeemia,”” one from * spinal paralysis,” ome from “ peritonitis,” and fwo from enteric
aner : (* enterica,” one only of these two cases was verified by reference to the loeal
registrar's returns, the other occurred under circumstances which justified me in
accepting the stated cause af death without veﬁﬁeutimg.

The above data alone, and without reference to the deaths of boys sent home
invalided, suggest the importance of an atfempt being made to obtain an accurate
account of the registered causes of death among the boys from the first establishment
of the ship to the present time. Until this be done it is premature to speak of the
general good health of the boys, and it will be impossible to determine satisfactorily
the question of the sanitary condition of the ship, as indicated by the occurrence of
fatal sickness.

1[. With reference to the prevalence of enteric fever among the boys in the
“ Qornwall,” the inquiry had particularly in view an examination of the circumstances
under which a considerable outbreak had occurred, beginning in September 1875 and
ending in Jan 1876. The state of the medical register, and the absence of the
medical officer who had charge of the ship at the time, presented an insuperable

* Mr. Rogers has noted for my information that—* the boys in the * Cornwall * are all eriminal hyihken
“ from n very low class of the population. Most of them ivherit disease, or the seeds of disease.
“ many of them are, therefore, execptionally indifferent lives, and are constitutionally infirm or predisposed io
% yicld ﬂ!.ldi!}' to the attacks of neute disease.”

‘{'Iua data given in the text as to mortality include wecidertal deaths.

t The deaths on board the * Cornwall " in 1877 were 2 (See Note IL), and the mesn annual mortality on
board for the last seven years (1871=TT) was 8- 8 per 1,000,




-

obstacle to my obtaining the details of the outbreak. An investigation of it had,
however, been made by the medical officer of health for the port of London, Dy, Harry
Leach, during its p . The results of that investigation, as given in his report
for the half-year ending the 31st December 1875, contain the only account of the
circumstances of the outbreak now likely to be obtained. I have had several confe-
rences with Dr. Leach on the subject, and I concur with him in his conclusions and
recommendations. The latter have been substantially carried into effect by the School-
ip Committee, and need not be further referred to here.

to the origin of this ontbreak of enteric fever, I am of opinion, as the result of
my own inquiries, that the disease was introduced into the ship from the shore. It
may be accepted also, I think, that a like origin is to be assigned to the several preva-
lences of infections diseases, including enteric fever, which have occurred among the
from time to time. Under the present arrangements of the ship boys are sent
directly on board from the original places of detention, without a precautionary delay of
sufficient duration to enable it to be ascertained whether they may be in the incubative
stage of certain of the infectious diseases,* Hence the ship is at all times liable to
have introduced into it children sickening or about to sicken from enteric fever,
small-pox, &e. Again, the ship has no proper provision for the immediate isolation of
eases of infections sickness, or of doubtful cases, as they ocenr. Such separation as can
be effected on board is futile for the purpose of isolation. To diminish the liability to
ocourrence, and limit the prevalence of infectious diseases among the boys, buildings
on shore, convenient of access from the ship, are necessary for the quarantine of new-
comers and for hospital purposes. The question of providing a building for hospital
has been already under the consideration of the Ship Committee} (see

E:. Cave’s letter to Major Inglis, 20 Jan 1877).

I1I. The suggestion that the health of the boys on board the * Cornwall™ may
suffer from the outflow of metropolitan sewage into the Thames at Crossness and
Barking appears to have arisen from a conjecture that the recent prevalence of enteric
fever among them possibly had some connexion with the pollution of the stream from
this source. I have already expressed the opinion that in the outbreak of 1875-76 the
disease was introduced among the boys from the shore, and that the malady, in the
first instance, has at other times been imported into the ship.

TUnable, from the condition of the medical register, to approach the question, as will
he necessary before it can be completely solved, from a clear knowledge of the kinds
of sickness most apt to affect the boys, I have endeavoured to ascertain whether the
condition of the river at the point where the * Cornwall ™ lies, with reference to the
flow of metropolitan sewage, was such as to lead to the inference that the ship was
moored in an unwholesome position.

I have already stated that the * Cornwall ' lies off Purfleet. She is the second ship
of the name which has been used for school purposes. The first ship was a frigate;
the present, substituted in 1868, is a roomy line-of-battle ship (two-decker). The
river where she lies has a breadth of somewhat more than three quarters of a mile, and
a depth in mid-channel at low water of from 36 to 40 feet.

* Cornwall ** is moored, close to the shore, seven miles below the metropolitan
sewage outfall at Barking, and five and e half miles below the sewage outfall at Crossness.
On the 18th August 1877, in company with Dr. Harry Leach, I witnessed, from the river,
the flow of sewage into the stream. The day was peculiarly favourable for observation.
The surface of the water was hardly disturbed, and then m:;]lf at intervals, by a gentle
ecurrent of air from west-south-west, so that it was icable to follow the movement
of the sewage at the surface with the greatest precision. It was about two hours of
ebb-tide when we reached the Barking outfall. Bewage was flowing thence in a
broad, black, offensive stream, carrying much floating nastiness on the surface. The
sewage hugged the near bank of the river until it reached the mouth of Barking
Creek, when it was deflected towards the centre of the stream, spreading out fan like
at the same time. The sewage then flowed along mid-stream, the current rapi
breaking up and becoming dispersed, and a mile below the outfall, opposite the powder
magazine just above Crossness point, it was entirely lost to sight, not even a trace of
the floating matter being discoverable, although several casts backwards and forwards

* The boye, Mr. Rogers informs me, are subjected to an imprisonment of at least fen dfays belore being sent
to the ship. Assaoming that the confinement has taken place under conditions which would prevent exposure to
infiection, this period of detention would still be insufficient to show eertainly whether a boy was incuhu'mg
small-pox, of enteric fever, or measles, or, in exeepticnal cases, even scarlet-fever.

1 Tha boathonse of the “ Cornwall * had been converted into a temporary bospital at the time when this
inguiry was direeted. -
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across the river at this part. of its course were made in search of it. On approaching the
Crossness outfall, three quarters of a mile below the point where all trace of the sewa
from the northern outfall was lost to the sight, the odour of sewage met the n
in advance and the southern sewage stream, earried upwards in part by an eddy, was
entered a little above the outfall. The sewage had the same aspect as that from the
northern outfall. It hugged the southern bank in a broad well-defined current for
three quarters of a mile, then, opposite the Belvidere Guano Works, it broke up into
several branches and spread out towards mid-river, and a quarter of a mile below,
oppusite the powder magazine there, all traces of sewage were lost to sight. I

n a subsequent oceasion (13th Oct. 1877), with the object of ascertaining, if this
were practicable, whether the bed of the river where the * Cornwall " is moored was
alfected by the metropolitan sewage outflow, I collected specimens of mud from the
bed of the river in-shore, off the Barking and Crossness outfalls, from beneath the
“Cornwall,” and from the mud exposed at low water on the contiguous bank, and from
the bed of the river at Greenhithe, at a point between the ©* Avethusa * and * Chichester ™
school-ships lying there and the bank, seven miles and a half below the Crossness
outfall. For the pu of collecting these specimens, the Secretary of the Thames
Conservancy Board, Captain Burstall, R.N., courteously put at my service the Conser-
vaney steam-yacht, and Captain James, the harbour-master, gave me his valuable
assistance. The specimens of mud collected off the Barking and Crossness outfalls
(that from Crossness being taken from several points on an exploration rod which had
been sunk over ten feet into the mud-bank from which mud was collected), and from
beneath the “ Cornwall  had the appearance and odour of ordinary sewage mud. The
specimen af Greenhithe had the appearance and odour of common river mud as observed
anywhere within the tidal stream. These specimens were submitted to Dr. Dupré
for chemiecal analysis, and he added to them for additional comparison specimens of
mud taken at low water from the bank of the Thames at ?'&uxlluﬁa_ﬂridgﬁand adjoining
ﬂ;‘: ]E[uﬁrs:lnl‘ Parliament. T append Dr. Dupré's report of the result of his analysis.
(Note I11.

It will be observed in this report that, with one exception, chemical analysis failed
to show any material difference between the several examples. * They all consisted,” to
use Dr. Dupré’s words, * chiefly of sand, clay, and chalk, and contained only a small
“ proportion of organic matter. This organic matter, moreover, seemed to be very
“ much of the same character in all, as shown by the slight variations in the relative
“ proportion of carbon and nitrogen present in it. In faet, only one sample [No. IV.
 the sample taken from beneath the * Cornwall*] shows any material departure from
“ the mean in this respect. In this the proportion of carbon to nitngem is
* much greater than in the rest, showing the organic matter in it to be of ve
“ origin chiefly. This is due, no doubt, to the admixture with it of ane
“ large proportion of disintegrated wood. In samples L., 1L, and VII. [the first taken
¢ from the bed of the river opposite the northern outfall, the second taken from the
“ mud-bank opposite the Crossness outfall, and the third from the mud-bank 50 yards
“ below Vauxhall Bridge on the Surrey side] the proportion of carbon is slightly
‘ below the average, which may be taken as indieating a somewhat higher proportion
“ of animal contamination, due, perhaps, to thgrﬂsenm in these samples of a larger
“ proportion of sewage deposit. As before stated, however, neither the chemical nor
“ the microscopic examination lends much countenance to the supposition that one
“ gample consists more than another of sewage deposit.”

Assuming that the small proportion of organie matter found in the several samples
of mud is more or less of sewage origin—an assumption, it must be remarked, which
rests rather upon the physical character of several of the samples, and g-nnemllg from
our knowledge of the river, than upon the chemical analysis,—it is to be infe either
that the suspended matters of the sewage which finds its way into the Thames both
above the metropolitan area towards the source of the river, and below the metropo-
litan area at Barking and Crossness, are equally distributed within the section of the
river selected for examination, or that each successive outflow of sewange at the
Barking and Crossness outfalls undergoes so great a dilution and dispersion as practi-
cally to become unrecognisable on the cessation of the flow from any deposit of
suspended matter it contained. In either case sewage matter in solution may be
regarded as an almost inappreciable quantity and ignored accordingly.®* It is not

* Messrs. Hofman and Witt in their Chemical Investigations of the influence of Sewage on the Composition
of the Warer in the Thames, made in 1857, obaerve that " numérous analyses by many different observers, gl :
# gxtending over a considerable period, have undoubiedly proved that tzu amount of this dissolved [organie]

# matier is exceedingly small, 1t has been shown, moreover, that its amount is not very perceptibly grealor st
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necessary for the ]:ltl.l;pu se of this inquiry to determine which of these alternatives is
the most probable. If the former, th%lrle% no evidence to show that the position of
the * Cornwall ’ off Purfleet is more unhealthy than the position of any of the other
school-ships on the Thames, and it is not known that the health of the boys of any
of the ships has suffered from the position in which the different ships are moored;
if the latter, there is no evidence that the boys on the *“ Cornwall™ are likely to be
exposed to any injurious inflaence from the outflow of the metropolitan sewage at
Barking and Crossness.

In the course of the inquiry it was stated to me that at times much disengage-
ment of fetid gas from the water about the “Cornwall™ had been observed, par-
ticularly when at very low tides the keel had happened to touch the mud beneath her.
1 failed to get any precise evidence as to this statement, but the phenomenon has not
been noticed during the time the present Captain Superintendent has had charge of
the ship. Indeed, at the present time very little mud indeed lies beneath the ship,
the greater part of the area of the river bed underneath being free from deposit.
Moreover, the mud exposed on the contiguous bank at low water is comparatively small
in amount to that observed adjacent to the other school-ships in the river. There
would appear to have been a considerable clearance of mud at this part of the river in
recent years from an increased scour of the stream there.

To this point the inguiry has served mainly to clear the way for a more complete
investigation, and to show the direction which that investigation should have.
Obvwiously, no complete investigation can be made of the samitary condition of the
"Gurnwi " until a p registration of sickness and deaths has been established
and carried on for some little time. To meet the requirements of such registration the
present medical register and the mode of registration needs to be modified in several
respects, namely,— («) as to the Register the “ Name,” columns should be added
for *“ Age,” and for « of Admission to the ship,” and (asmaller column being given
to “ Result”) for “ Remarks' ; and as to wmode of registralion, new cases should be

i i in some way when first entered in the register. Weekly, monthly,
y, and annual sammaries of sickness should be prepared, showing at a glance

s amount and progress of sickness in the several periods ; the ** Remarks ™ should give
the facts as to ** leave,” and the data neecssary for a elue to the probable origin of
cases of infectious disease. Of course, any such negligence in k2eping the register as
that which has hitherto been folerated should not be permitted. Deaths should be

_ entered in the column of * results,” but a separate death-register should also
be kept in which the cause of death, as certified to the registrar of deaths, should
also be entered. Moreover, cases sent for treatment from the ship to any public or
other hospital should be as systematically entered in the medical register as if treated
on the ship, the nature of the discase being stated, the date of removal, and the
IEE t'- -

Meanwhile, pending the establishment of a proper system of registration of sickness,
it is very requisite that an accurate account of the deaths and certified causes of
deaths which have occurred on board sinee the establishment should be recovered
from the books of the ship and from the publie registrar of deaths. This work will
ﬁwlva considerable trouble and paticoee, but it is a work which ought nevertheless to

med.

, would be particularly instruetive il a comparative examination could be made of
the causes of death on the three reformatory school-ships the © Cornwall,” the
“ Akbar,” and the “Clarence,” and probably also of some of the reformatory land-
schools. The very high rate of mortality on board fhe * Clarence™ and ** Akbar ™
ap to require special medical investigation as well as the high death-rate of the
i wall.” It is probable that no thoroughly satisfactory investization can he
made into the sanitary condition of either of these ships without comparative data from
the others, and from reformatory as well as other schools on shore. At any rate, if

“ London o Westminster Bridge, where the water looks so dirty, than nt Kingston, Hew, or Richmond, where
® it prescnts a beantifully clear and ieviting an appearance.” ;fh:].r then proceed to ghow that ibe most im-
element of offensiveness in the river is not the organic matter in solution, altheogh they attributad 10
' part in the production of offensivencss which subsequent observations do not appear to have confirmed,
but the deposit of sewaze mud in the bed of the stream. (Report to the First Commissioners of Her
M ‘s Works on itgn Praimage, 1857, p. 7.) I am not aware that these results have boen
ified by subsequent inquiries. The investizations of Messrs, Hoffman and Witt were made when the whale
of the metropolitan sewage was poured into the Thames, within the metropolitan area.  Now, in 1877, the
guestion of organie matter in solution in the Thames, so far na this may be of sewage origin, has to be
considered with referénce to the enormous additional dilation which the metropolitan sewage umiergoes by
being poured into the Thames at Barking and Crossness.
A3












