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REMARKS UPON THE MAPS AND CHARTS.

Tho fonr maps of this velumo, which present tho range, and, within the range, the degree of prevalenco, of cortain apocifie Qisonsvs,
or groups of discases, viz: 1, Consumption j 2, Malarial diseases; 8. Typhus, typhoid, and enteric fevers; 4, Diarrhowes, dysentery, and
enteritis, havo been prepored ab the Census Office.

In respoct to tho threo charts intended to illustrato certain of the physical charactoristics of tho United States, the Cousus Office has heen
the recipiont of favors from individuals and institutions whose names and titles the Superintendent feels is o high honor to bo allowod o
assoclnto with his worlk,

To that eminent and vencrable scholar, Professor Josepl Ilenry, socratary of the Smithsonian Institution, acknowledgment is due.for
the two charts in the presentvelume, which show severally the annual distribution of rain and the eourses of tho lines of equal tomperatnre,
These eharts are hased upon the records of thoe Smithsonian Institution, sxtending over o perviod of more than twoenty years, and comprise
the resulés of all tho observations made, undor the direetion of that institution, throughout the United States.

Professor A, Guyot, of Princeton College, through his publishers, Messes, Scribner, Welford & Co, of Now York, kindly placed ab the
disposal of the Census Offce the plates of his valuable physienl map of the country, to which Profussor Charles A, Schots, of the Coast
Survey Office, with the permission of Professor Benjamin Peirce, the Superintendent of the United States Const Survey, has added by fnx
the most gompleto and accurate scrics of clevations yot attained.




VITAL STATISTICS.

CONTENTS.
CORRESPONDENCE.

LErriR or TIE SUPERINTENDENT OF CENSUS TO THE SURGRON GENERAT 01 111 ARMY, OcroBiit 87, 1870 . ccvvioeris ionueeiion vane
Lutrir o THE SURGEON GENRERAL OT TING ARMY TO TIIE SUPERINTERDENT 0F CENSUS, FRBRUARY 80, 1872, . cnviivan vivier sonn e
Rurort or AssisTant SURGEON J. J. WOODWARD TO T SURGEON (GENERAL OF THE ARMY, Fenruanry 98, 1872, ... covtineanianes

REMARKS PERTINENT 10 THE TABLES.

ON TI0E STATISTICS 01 MORTALITY tvvuin ve i cae amee vae e e em e e hees hiAaedieade hian e aa e an e man e aaae biea bhas ahee annean
CONSTRUCTION OF LIFE-TABLES, BASED UPON TUE RETURNS OF T Cunsus—[ 15 B, BLLior, BsQeamees ceenns Cherareidanean P
ON TS STATISTIOS OF 111 BLIND, Diaw AND DUMB, INSANE, AND IDIOPIC  ccvaeoaunns Sasieseeonnn e et ausm it raeanrvean taenesaanen .
ON PHE TABLE 01 BIRTIIS. sove tii i ccamvanmne sanenn snman e et wran smihenan cnmm ik er e tama e n e mm e anmaas A ene ama s
ADJUSTMENT OF DATA FROM THE 'LABLE 01 BIRTIS AND TR TABLES OF A6, WITIT AN APePRNDIN~[15, B, Briior, Esq ). ... ..

ON 111 TABLES OF Am P

SPIECIAL TABLIES.

T PROPORTION 01 DEATHS IN T1E UNITED STATES FROM BACIL CAUSKH AND CLABS OF CAUSHS, 10 THE DEATHS FLOM ALL CAUSES, AND
TO POPULATION, 18701850« e e i aiie s ae e i rtwus smcane sean cmon cmns nsas saanes amessmmmnn mnnen e emmeesenummr smbs it aane aan
Duarns ¥RoM Criraly PRINCIpan Disiasns, SEVERALLY AND 1IN GRouPps, worn 1ux Proporrions or run Precuomd Taure, By
STATES AND TERRITORTES, 1870 0.0 sueuven-a. e e e e b s e mes mAes sans asansaneay taeaas haeen reen ananas

THE GENERAL TABLES.
OF DEATIIH.

Tavri L—Dearns N tui UNITED STATRS, Wit DISTINCITON 0% SEX, BY STATES AND TERRITORIES, 1870-1800. 0 veer vt iiunn.
I —Darig 1N TIx UNITED STATES, WITID DISTINGIION OF SEX AND AR, BY STATES AND TERRITORIES, 1870, .0 aeanvninnanns
IL—Dearns 1§ THE UNITED STATES, Wit DISTINGIION 01 SEX AND MoN1i 0 Duari, BY STaris AND TERRITORIES, 1870 ... .
IV.—Dipatus IN THE UNITED STATES, WITT DISTINCIION 0F RACE AND NATIONALITY, 1870. .. oo vovnme csiae e caine ninn

V. —Drarns IN THE UNITED STATIS, AND IN BACH STATE AND TERRITORY, WITH SPRCIFICATION OF THE CAUSE 0¥ DBATIL, AND

WITIHI DISTINCTION OF S1X AND AGE, 1870..ceancoee .. P

VI—DuATus 1N 15 UNITED STATHS, AND IN EACI S§1ATE AND TERRITORY, WITH SPECIFICATION OF TR CAUSE 0F DEATIL, AND
WITH DISTINCTION O 812X AND MONTII OF DBATI 1870 .. un o e ieetmimnt ceamnr vees tanbs vnaa casaen sauawnan oms .
VIL~Duarus ¥ 111 UNITED STATES, AND IN BACIH STATE AND TERRIPORY, WITI DISTINCTION 01 RACE AND NATIONALLTY, 1870,
VIL—Drarns 1N 1 UNITED STATES, AND IN BACH STATE AND TERRITORY, WITIL SPROIFICATION or o1n OLass or DIsiasks
CAUSING DEATH, AND WITIT DISTINCTION OF CERTAIN SPECIFIED OCCUPATIONS, IB70. . un et e riie it civ e

. IX.—Dparus ¥ tHE UNITED STaTms, WITI DISTINCTION 08 RACHE, SHX, AND AGE, 1870, ccviiviit ini rieciietnane e nas

OF THE BLIND, THE DEAF AND DUMB, THI INSANE AND THE IDIOTIC, BY STATES AND TRRRITORIES, 1870,

X.~THE BLIND, THE DuAR AND DuMB, 11 INSANE, AND THE IDIOTIC, WITH DISTINCIION OF RACKE AND SEX. .o.aimeiananns
XI~THE BLIND, WITH DISITNCTION OF RACH AND NATIVITY tursvunransaaans caanazmnmeanss sennannacannnan et eaes
XII—THE BLIND, WITH DISTINCTION OF RAGE, AGE, ARD SIX .« arue veen carcanaennse cnmnnmes smmnaae
XIIL—TuE DEAY AND DuMB, WITH DISTINCTION OF RACE AND NATIVITY .t c vecan cceacran cmaasansoscnnscnnnmns [,
XIVF({THJ«: Diar AND DUMB, Wit DISTINOTION OF RACE, AGIE, AND SIIX . cacnn i n vame cmeneaic ccmrennsns bacs Suanug smsann annn

-
1]
'

<

647

Xvit

XX

207
305

401
413

427
431
446
451
4065



iv TABLE OF CONTENTS.

XV ~=Tan INSANE, WITH DISTINGTION 01 RACE AND NATIVITY cou s iein i ens cneen e uma e tamemn v cnoeaeaa .. PN
XVEL—T1E INSANIE, WEITH INSTINUTION QI RACE, AGE, AND SEX .o vamnciaeen edeweamene .
XVIL—Tur Imori¢, Wit DISTINGTTON OF RAUE AND NATIVITY ... ... e e Aee e tMmeee ames e e emme sanu maksees st aenetanmman
NXVIIL—~Tug Intorie, Wittt DISTINGIION OF RACE, AGE, AND SEX (o ov i iiiiinn e i veaae e e es e .-
XIX,—DounLE aND TREBLE INCLUSTONS OF PRRSONS IN TanniEs X To X VI o iocaee ceiinnnanns e Ceeemreme e

OF BIRTHS.
XX.—Tux Montir or Birrir oF Persoxs BorN 1IN anp SURVIVING a7 TI08 CLOSE OF TI YEAR BNDED May 31, 1870, wrtn Con-
PARATIVE STATEMENTS TOR 1860 AND 1850
Or SEX.

XXT—SEX, Wit GENERAT, NATIVITY AND RACE, DISTINGUISIIING ATSO 1111 BLACKS AND MULATTOBRS, 1870-1850, ny STATES AND
PERRITORIES, [BEING A REPRODUCIION OF TABLE XXIT 01 VOLUME I tin v iian o e remamn e i ciue st vt e aees

OF AGE,
XXTIL —AGES, WITIT SBEX AT BACIH PERIOD 01 LIFE, oF TIE POPULATION OF THE UNITED STATES, IN 1718 AGGREGATE, AND WITH 1)1S-
TINCTION OF Narivery ann Rack, 18705 Axb Arso Iv 111 AGGREGATIS, WITIL Racs, 1860 AND 1850

XNXIIT—AdS, WITID SEX AT BACH I'ERIOD 0% LIFE, OF T8 AGGEREGATE POPULATION OF T TINITED STATES, BY STATES AND TRR-
RITORLES, 1870-1850

NXTV.—Trm samn, rFor e NaTivi: PolunsarroN, 1870, oo oeaian cen e emmaaamae mmeny meanene A, e ..
XXV.—Tg santg, 1ok 11 FORRIGN-n0RN TPorurarioN, 1870, .. ....... [ e mmmem b Ak tmwae e e O
XXVI~T10 samp, FOR 1108 WITTE POPULATION, 1870-1800 . « e it e ottt v i ae tcaevarnvans samn s smmas cman can fewene e

XXVIT~Tue sAME, FOR THE Narivis Wurry PorunationN, 1870, . .an ...,
XX VIIL—T1 8AME, FOR 'THE FORBIGN-BORN WIITE POPULATION, 1870 ..o on e eemas
XXIX AT same, ToR i CoLorED PorurationN, 1870-1800. ... ve ooy
XXX~ 8AM1, 10R TR CUINES1IE AND TR CIVIIIZED INDIAN POorunation, 1870-1850. ... .
XXXL—AGEs, WITH 82X, AT BACH DPERIOD 0F Lirk, 0 PERSONS AGED K1airry on MR VEARS, IN THE AGGREGATE POYULATION
O M1 UNITED SPATES, WIrT DISTINGTION 01 NATIVITY AND Racn, 1870

..... A ymdN RCum e E tUuRANY Sa kNN Aneh s ed s

XAXTL~—T0m Sad, IN THH AGGREGATE POPULATION OF BACI SLTATE AND THRRITORY, 1870 ccvn it viiii it vcmne ev e

471
485
491
503
509

[+
)
&

b

607
G
iR}
G47
661

671
676




CORRESPONDENCE.

DEPARIMENT 0F 21IR INFERTIoR, CENSUS ORrIos,
Washington, D. €., October 97, 1870,

GENERAL: I have the honor to inquire whether it will be convenient and agrecable to your office to divect the
compilation of the Statisties of Mortality for the Ninth Census of the United States, in 8o far as to preseribo tho
classitication of diseases to be adopted, and the amount of detail to o vetained. A lavge clerieal force is at present
engaged in this office on tabulating the veturng of assistant marshals; and it is ekpected that tho Statisties of
Mortality for the whole country will be completed, so far as merely clerical labor is concerned, within the next six
weeks,

Before publication can take place, however, it hecomes necessary to determine what classifieation of discases
shall Le adopted; what divisions of the country shall bo separately reported, parts of States, entive States, ov
groups of States; whether the publication shall present the record of deaths by months or by quarters, &e.

It would bo far more agreeable to my view of the interests of médical and sanitary sclenco to have the
determination of such questions left to your office than to call in at this office the services of an expert, whoso
treatment of the subject might be influenced by favorite theoties, or who might be disposed wdunly to magnify his
office, and enlarge the bulk of the publication beyond the real demands of science,

Should yon kindly consent to talke charge of this work, it will be my endeavor to submit the mattor in sueh
form as will involve no clerieal labor at your oflleo.

Awaiting the favor of your reply, I have the honor to remain, very respectfully, your obedient servant,
FRANCIS A, WALKELR, Superintendent.
Major General Josurit K, BARNES, ‘ '

Surgeon General, United States Army,

WAR DEPARTMENT, SURGEON GENERALYN Orrion,
Washington, 1. O., February 29, 1872,
DEAR Sir: 1 have the honor to transmit o report from Assistant Surgeon J. J, Woodward, United States Army,
on duty in this office, who was directed to complyy ay far as practicable, with the vequest contained in your lotter
addressed to me on the 276h of October, 1870, and whicl, in my opinion; meets the objeets desired in the most
satisfactory manner,
I am, sir, very respectfully, your obedient sexvant,
J. K. BARNES, Surgeon Gonerali
General I, A, WALKER,
Superintendent of' the Census, Washington, D. O.

SURGEON GGENERAL'S ORFICR,
Washington, 1. C.;, February 28, 1872,
GENERAL: I have the honor to report that, in eompliance with the instructions of your indorsement of October
31, 1870, on the letter of the Superintendent of Census, dated Oetober 27, 1870, Dr. Billings and I have had
irequent conferences with General Walker, in which various points, involved in the determination of the wost useful




V1 CORRESPONDENCE.

mode of publishing the facts cmbraced in the mortality returns of the census of 1870, were discussed, and various
recommendations made and adopted.

It now becomes my duty to state briefly the chief matters discussed and the conclusions arrived at.

General Wallter, in his Jetter, asked advice—

1. As to the classification of diseases which should be adopted; 2. As to what divisions of the country should
he separately reported, whether parts ol States, entive States, or groups of States; 3. Whether the publication should
present the record of deaths by months or by qnarters.

1. With regard to the classification of discases, it was recommended, with your approval, that the tabular form
adopted shiould eonform in all essential particulars with the nomenclature and classification published by the Royal
College of Physicians of London, in 1864, '

It was, of course, fully considered that no elassification, based essentially upon pathological views, or upon
professional ideas, would be likely to prove aceeptable to the majority of medical men; for, in the present condition
of medical science, insurmounntable differences of opinion still exist as to many unsettled points whieh must neces-
sarily be involved in the construction of any classifieation based upon a consideration of the actual nature of
disease,

TUnder these circumstaneces it wonld probably have seemed best to have avoided all classi[i(:dti(‘ms, and to have
arranged the several discases and injuries alphabetically on the tabular forms, but for the facility of comparing the
mortality tables of the present census with other valuable civil and military mortuary statistics, which could be
seeured only by adapting the London classification ; for this classification is now in use by the registrar general of
England, who emuploys it in his invaluable annual reports, which, being based upon the actual registration of ench
death at the time of its occwvence, furnish by far the largest (md most valuable mass of mortnary statistics in
existence. It has also been adopted in the able and trastworthy anunal reports of the medical department of thy
British army. Moreover, it agrees so nearly in its general outlines with the well-known elassification of Dr, Farr,
50 long employed by statisticians both ih England and in this country, as to render it very easy to compare statis-
tical tables, prepared in accordance with either plan, with those prepared in aecordance with the other.

If it could e sliown that the classification of the English college was based essentially upon false and injurious
pathologieal notions, which would be countenanced to some extent by its adoption, the objection would have very
great weight, in spite of the very great convenience resulting from the adoption of a plan so favorable to the
comparison of results obtained nander so many different conditions of time and 1)1&(,0,- but, in point of fact, the new
classification of the college is, to a great extent, an arbitrary one; motives of convenience rather than pathological
dogmas guided its constrnction. Tt can, therefore, consistently be used for convenience sake by all, and without
serious offense to the individual opinions of any.

The same advantages belonged to the classification of Dr. Farr to a greater extent than has been generally
acknowledged. But such designation as Zymotiei, Miasmatici, Dictici, Dinthetict, prefixed to some of his classes
and orders, were found to give offenge in many quarters, and undoubtedly stood in the way of the general adoption
of his plan.  Stripped of these objectionable titles, with some consolidations and some minor changes, however, the
plan of Dr, Farr has ripened into the present classification of the college.

The general considerations underlying this classifieation are hriefly as follows:

So far as possible, diseases are grouped in accordance with the organs or set of organs deranged ; that is, thoso
diseagses which ave clearly connected with morbid changes of each particular part of the body, as of the liver, the
intestines, the kidoeys, the ovaries, the brain, &c., are grouped together, and these affections are again collected
into larger groups, such as diseases of the digestive organs, of the urinary organs, of the genital organs, of the
nervous system, &e.  After all those diseases which can properly be referred to local lesions ave grouped, a con-
siderable number of “ general diseases,” that is, of affections which appear to involve a great number of diverse
organs, or the ¢ whole {rame, rather than any special part of it,” remain to be considered.

These general diseases are grouped by the college in two sections, A and B. The first ave chiefly acute, the
second chiefly chronie disorders. In the language of the preface to the nomenclature of the college—

“Section A comprehends those disorders which appear to involve a morbid condition of the blood, and which
pre%ut for the most part, but not all of them, the following characters: They run a definite course, are attended
by fever, and frequently by cruptions on the skin, are, more or less, readﬂy communicable from person to person,

and possess the singnlar and important property of generally protecting those who suffer them from a second attaclk,
They are apt to occur epidemically. !
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“Section B comprises, for the most part, disorders which ave apt to invade different parts of the same body,
simultancously or in succession.  These arve sometimes spoken of as constitutionul diseases, and they often manifest
a tendency 1o transmission by inhervitanece.™

Such are the general outlines of the plan.  Forits full details, reference may be made to Jhe oviginal publication
of the college,t and to the American reprint issned by the American Medical Association.d

After fixing upon a classification, the next step in preparing the tabular forws to be used for the Mortuary
Statisties of the Ninth Census was to determine which diseases and injuries should be presented separately. The
nomenclature of the college enumerates over cleven hundred different affections, and, of course, a seleesion of the
more important became imperative, The selection was not attempted nntil an actual enumeration of a large portion
of the census returns had been made, and lists prepared showing, for several of the principal States, the actual
namber of deaths from cach of the diseases mentioned in the returns, Tt was then agreed that those affections,
to which comparatively larger numbers of deaths were attributed, should bo separvately given in the tables, The
same was done with those to which importance attaehed from their frequent oveurrence elsewhere, as shown in other
statistical tables, even though the number of deaths reported were fow ; and the remaining affections were embraced
under the licad of “Other discases,” of the group to which they belonged.  OF conrse, disorders which did not

~appear on the returns as having caused any deaths, ave omitted from the tabulnr forms, even when, as in the easo
of epidemie cholera, &e,, they have at other thnes produced great morvtality.

The lists selected were earvefully compared with the English registration reports, and with the Mortality Tables
of former censuses, in order that no diseases of importance might bo owitted,

The nomenelature and elassifieation, as adopted, will be seen in full in the summaries of Tables V and VI for
the United States, in which it will be noticed that the names of the diseases embraced under each group are
numbered.  In the tables for each State, space has been ceonomized by omitting the titles of those diseases from
which no deaths were reported, and, as the sane numbers are given to the same diseases of each group in all the
tabley, it is casy to see at a glance which diseases are omitted in each State table, the omission, in every casoe,
representing the faet that no deaths from that disease huve been reported for that State.

1t was for a time considered whether it would not be desirable to prepare supplementary tables, showing
separately the number of cases of each of the diseases embraced under the head of ¢ other discases,” in the several
groups, as has been done in the English registration veports; bub, on the whole, it was thonght that tho facts which
might thus be presented were not of suflicient importance to warrant the outlay requiroed for their proper preparation
and publieation. It may be mentioned, however, that the materials for the compilation of o sevies of sueh sup-
plementary tables have been cavefnlly preserved, and are ‘accessible to any investigators who may ba willing to
Dbestow the neeessary labor upon their discussion,

Tinally, it may be suggested to those who would have preferred a mere alphabetical list of discases, that o brief
study of the classifieation employed in these tables will make it easy to compare any individual disensu with the
same affection as presented in those tables in which discases arve arranged alphabetically.

2. As to what divisions of the country should be separately presented in the Morvtality Tables.

It was carnestly urged that the plan of presenting totals for certain groups of States, as pursued in thae
Mortality Tables of the Tighth Census, should be abandoned. Tu view of the growth of the country during the
last ten years, and of the prospect of furthex rapid development, it seemed imperatively demanded that the facts
relating to the mortality of each State and Territory should be separately presented,

Further subdivisions will undoubtedly become necessary in the futare.  As o flvst step in this divection, it was
recommended by Dr. Billings that the extensive State of Lexas should be represented by two tables; one for so
much of the State as lics east of the Colorado River, the other for the portion west of that stream.

3. With regard to the question whether the record of deaths should be presented by mouths or by quarters, it
was considered that monthly tables were so degirable that, in any choice between the two plans, that of presenting
the facts by months should have preference. It then became o questipn whether totals for each quarter should
also Le presented, and this was decided in the negative. It would have peeupied much space, and entailed con-
siderable additional cost, without answering any very useful purpose. Tor it must be borne in mind that the
Inglish registration tables represent ordinary chronological years, each beginning January 1 and terminating
December 31, The American eensus returns, on the other hand, represent neither chronologieal years nor the
cougressional fiscal year, which beging annually July 1 and terminates June 30 of the year following; but, neces-
sarily, from the terms of the law, a peculiar irregnlar year terminating June 1.

*The Nomenclature of Diseascs, drawn up by a joint committes appointed by the Royal College of Physicians, of London, (subjeet to o
deconninl revision.) London, 1860, Proface, p, viii, ) '
t Loc. cil, f Philadelphyin, 1869.
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The schedule issued for the mortality returns of the Ninth Census called for the “name of every person who
died during the year ending June 1, 18707

Now, the English registration year is divided into four quarters, of three months each, terminating, respectively,
Mareh 31, June 30, September 30, and December 31, These divisions are purely arbitrary, and do not represent
the seasons,

In the Righth Census, besides giving monthly tables, it was endeavored to prepare guarterly totals for periods
corresponding to the Iinglish. To do this it was necessary to unite-the flrst month represented in the census, viz,
June, 1859, with the last two, viz, April and May, 1860, and thus the influence of season is marked by the variations
between two different years. Of course, the vesulting apparent facility of comparison with the English tables is
ouly apparent,

It was not thought best to follow this example, but 1t will be easy for those who desire to compare the results
for any particular quarter to obtain the necessary data from the monthly tables here given.

In the menthly table (Table VI) the individual months have been arranged in the usual order, beginning with
January, It must, however, be understood that, while the several months from Jannary to May, inclusive, belong
to the year 1870, the months subsequently given, from June to December, inclusive, belong to the year 1869,

T have the honor to be, very respectfully, your obedient servant,
J. J. WOODWARD,

Assistant Surgeon, United States Army.
Drigadier General J. I BARNES,

Surgeon General, United States Army.

g




REMARKS UPON THE STATISTICS OF MORTALITY.

I the value of the Statistics of Mortality in a census of the United States, taken nnder oxisting luws, depended
upon the return of substantially the whole body of deaths ocenrring during the year covered Ly the enumeration,
the results would not be worth the space occnpied by publication, much less the eoxpense of collection and com.
pilation. At no one of the three consuses taken under the act of May 23, 1850, has the aggregate number of deaths
returned by the assistant marshals visen above two-thirds of the number of deaths probably ocaurring during the
year of enumeration, as that number is deduced from the experience of other countries, from the experience of scetions
of our own country having an established system of registration, and from the ascertained law of the national inerease*
With such wholesale omissions from the number of deaths, therefore, i the Statistivs of Mortality depended for
their valuo ou any assumed completeness in the returns of assistant marshals, the whole would deseryvo a contempt-
uous rejection ab the outset, and not an elaberate and expensive compilation and publication; but, ay matter of
fact, the value of the following stabistics avises from the consideration that these tables distribute a body of deaths
approaching half & million, among the several periods of life, between the two sexes, according to eause of death
and month of death, by race, by nationality, and by occupation. Deeply as it is to be vegretted thaé the census
of the United States does not afford the material for determining exactly the death-rate of States and sections, and
of deducing the effeet of the various couditions of lite upon the drvation of life, from statistics complete and
aceurate in every particnlar, the Tables of Mortality in the census have still their value,  Many and important
principles may Le devived with assurance from them, even in their present fragmentary coudition ; while it is within
the power of seience to reconstruet and reconstitute then into something elosely approaching the facts of tho ease,
to supply the missing parts, to restore lost links of conmection, and to effect o result of substantial truth and
harmony.

It is easy to explain the caunse of the wholesale omissions from the return of deaths in the census, which have
been referred to.  To tako the recent census as an example, the censuy Iaw required the return of all deaths oceur-
ring in families, from the 1st of June, 1869, to the 3ist of May, 18705 in all, twelve months.  The enwmeration in
the course of which this was to bo accomplished began on the Ist of June, 1870, and closed, nominally, on the 1st of
October, but really about the 1st of January, 1871, Thus, the officers of the census were ealled upon to recover all
the deaths occurring during the census year, at o distanco in timo ranging from one day to nincteen months {rom
the dates at which such deaths severally oceurred. The antecedent improbability ol suceess in such an attempt
wonld be of the strongest; while the actual experience of three censuses has shown that assistant marshals fall
short of the true nuniber of deathsg by not far frem 40 por cent., as a rule. In some cases assistant marshaly fail to
put the question; in others, heads of families, or persons answering for them, fail to reeall the fact of a death
oceurring during the year, especially when ten ov eleven months have alveady elapsed since the date of death, and
the mind, not unnaturally, refers to the event as having taken place a year or longer betore,  In still another large
number of cases, porsons die out of families, which class of cases seems not to have boeen in contemplation of the
census law, which malkes the return of mortality o family veturn., In still other cases, deaths ocenr in families, bub
the very death itself breaks up the family and seatters the sneviving members, leaving no one lo report tho death
in the census. In still other cases, deaths oceur in what are constrnetively families for the purposes of the consus,
i. ¢., boarding-houses, hotols, &c., but the common tie of membership or association is here so casual and so slight
that the chances are altogether against the circumstance being retained in memory six or eight months after.

The Superintendent is under obligations to I, B. Blhott, esq., chief clexk of the Bureaun ol Statistics of the
Treasury Department, for the following discussion of the probable rate of mortality in the United States, as
projected from the partial and fragmentary returns of mortality in the census and their rednetion to the practical
forms of a life-table.

*The dimensions attained by the life-insurance interest, within the past fow years, make it peculiuly & matter of regret at the present time
that the consus should not afford the data for determining with absoluts precision and cortainty tho death-rate of the country, whether in
tho-aggrogato or. by classes of the population, This can never be done without & national scheme of reglstration, stringently enforced by
penalties. Such a scheme, however, does not exist, and is, perhaps, in the natuve of our Govornment, wholly impracticable. The number
of States which provide for themselves a systom, of registering bivths, deaths, and marriages, will probably increase from decads to decade,
while the results of registration will improve. stendily with ench year for which tle effort is continued, affording thus fuller and bettor

material for correcting orrors and supplying deficiencies in the cenwus statistics; bus it is too mueh to expeet, for many a decads fo come,
that all the States will join in efforts to securs exacet information of this character. . ’
2%
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TABLE IIL.—Approzimate Life-table, (continued,) constructed on the basis of the United States Oensus of 1870, showing,
Jor different ages of life, the number of persons surviving out of 100,000 born alive; the number of persons living at and
over those ages in & stationary population sustained by 100,000 annwual births 3 and the mean fulure duration of life.
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;] 76, 092 3, 674, 474 8,200
4 o, ',.»ns T 48, 386
5 73, 170 3,524,518 48,163
10 G0, 864 .;, 166, D54 43,330
15 v, 018 9, 802, 150 41, 556
o0 63, 083 2, 189, 305 38,018
25 61, 870 2,173, 960 a5, 413
430 o, T 1, 873, 408 32,480
45 54, 143 1,505,972 20,473
40 50, 489 1,834, 147 26,495
45 44, 681 1,601, 234 23,374
50 42, 606 867,164 20. 367
55 38,137 (63, 725 17,456
60 33, 159 487, 9fid 14,695
05 27, 616 335, 081 12,134
0 a1, 585 11, 006 0,817
i 15, 369 19, 530 1,78
B0 9, fidd 5% 580 6. 043
85 4,849 08,217 4,582
10 1,830 6,954 3,416
05 449, 6 1,117.7 9,486
100 57,9 103.0 1.719
108 2.9 3.6 1,260

In column (2) of Table IIT is shown the number surviving the different ages of life, out of 100,000 persons born
alive. Thus, out, of 100,000 born alive, 69,864 survive age10; 65,083 survive age 20; 42,606 survive age 50 ; 9,544
survive age 80; 58 reaching the advanced age of 100 years. In column (4) of the same table is shown the mean
after-life time, or mean future duration of life corresponding to the different ages specified. Thus, at birth, the mean
future duration of life indicated is 89} years; at age 20, 38% years, at age 40, nearly 263 years; ab age 60, nearly
15 years; and at age 80, about 6 years.
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TABLE IV.—Proportions born and surviving certain ages in different communities, compared.
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*Soo published proceodings of Ameriean Associntion for tho Advaneenient of Seionon, ab 168 mooting held in Tafllo, in 1956,
t8ve published procosdings of' American Associntion for thro Advancomont of Seionee, ot its mooting hold in Montreal, in 1857,

TasLe V.—Mean futwre duration of bife at certain uges in different communities, compared.
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v REMARKS UPON THE STATISTICS OF MORTALITY.
TABLE VI.—LIFE ANNUITIES~—5 PER CENT. PER ANNUM.

Present value of one dollar, payable at the end of each year during the life of a person of specified age, the rate of interest
on investments being assumed at b per cent. per annm.
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g B8
Q [
0 P g §:§
B §d EE
42 - =Ry
=1 a8
@ D 2 @ .
| B e w -
3 = @ <
I P B 2
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0 812 6 H10,7 B13. 2 $12.0 1
10 16.0 16,5 16,5 163
o 20 14,0 5.5 . 15,8 15,3
30 14.1 hE 14.6 145
40 12,9 13.0 13,3 13. 4
§0 11,1 11.0 1.4 117
G0 0.0 86 90 0.3
0 6.6 4.9 0.2 6.5
g0 4.3 360 3.0 3.6
a0 2.4 2.1 9,2 A
100 1.1 1.1 2] 1.0

Let T, denote the number of persons living between the ages of @ and y years in a stationary population ;
that is, in o population uninfluencod by migration, and in which the losses by reason of advancing age and by
deaths at each interval of age are exactly compensated by gains from advaneing age, and from births; and let /. I, .,
(that is, f times I,,,) denote the corresponding number of persons living in a fluctnating population in which
obtaius the same invariable law of mortality; that is, in a population in which the numbers at the different intervals
ol age ave increasing or decreasing, the number of persons anuunally passing from any age-interval not being exaetly
compensated for by the number of persons entering that interval.

Let 8., denote the corresponding annual number of deaths between the ages of # and y in the stationary
; fongy the cotresponding nunber of dewths in the fluctuating population, considered with reference to tho
SR EA SRR p:-riud in whieh the deaths ocenr, when the number of the population is large and the interval of ago

‘ sefore be nearly represented by /. 4,,,; and if M,,, be taken to denote the annual rate of mortality
UL DRESOLN 1 le lnctuating population between the specified ages, it wonld consequently, also, denote the rate of

mortality obtaining at the same ages in the stationary population; that is, M,,, = ij ij '/__i“" Such rate of
xy ry

mortality may, therefore, be considered as independent of the ﬂucttmtmg character of the population from which it
is derived.

The numnbers living at different small intervals of age, and the corresponding number of annual deaths in a
fluctuating population being accurately known, it is possible from these data to ascertain the proportionate numbers
of the living and of deaths in the corresponding stationary populatjon. .

These deduced numbers, when tabulated, constitute forms in which a life-table, so-called, may be presented.
From. such life-table may easily be computed mean future duration of life at different ages; also, life annuities ab
different rates of interest of money, and other monetary values contingent on the daration of human life.

In passing, summarily, by a novel and compendious process, from the rates of annual mortality at different in-
tervals of age, in o fluctnating population, to the forms of a life-table, or table of values expressing the conditions
of a stationary population, advantage was talen of the importdnt analytical prineiple, necessarily underlying all
data of this eharacter, that the rate of mortality within specified Timits of age (M,,,) in a stationary population,
is, also, the derivative (or differential co-efficient) of the Napierian logarithm, taken negatively, of the number of
persons surviving within the specified limits of age, (— D2 P, ); or the differential co-efficient of the Napierian log-
arithw, taken negatively, of the probability that the persons living within the specified limits of age will survive a

moment of time,
— A P + de: 11+(l£ 1
£ ( P, J dx

: l 'r)\'rv —DDP 1 J - dray 0y
M., = v, Y= TP = Dz‘Pmy=“i(* l-.d /+“) dx

Y

that gem
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d, denoting the differential of the quantity to which it is prefixed; D, d_enotiug tha derivative or differential co-effi-
cient of such quantity; e, (the Greek epsilon,) denoting the Napierian base, (to wit, 2.71828;) the symbol 4 denoting
the Napierian logarithm of the quantity to which it is prefixed, and 4 denoting its common logarithm.

It follows, couvenient laws of relation being assnmed to conueet the several suceessive rates of mortality, that
the inverse derivative (or the integral co-efficient) of the specified rate of mortality, (@ M,,,), is the Napierian Jog-
arithw, taken negatively, of the number of persons living within the specified limits of age in the stationary pop-
ulation; that is—

@ M,,, =*D,, + & constant;
and, consequently, that the definite inverse derivative (or definite integral) of such rate of mortality, taken from one age-
interval (z :y) to the equal age-interval noxt following, (y : #,) is equivalent to the difference between the Napierian
logarithms of the number of persons living in the calier age-interval, (4 P,,,), and of the number living in the
next later equal age-interval (4 P,.); that is—
a :; I\Tm:.'/:% Pw::/"“("])

Ty s

and is, therefore, equivalent to the Napierian logarithm, taken negatively, of the probability that the persons living
in the earlier age-interval (:y) will survive the later (y:2) of the two intervals.

That is—
(I Z;; :DIII Ly ( ’“‘;>

: TRy
Successive summation of these results, from the earliest of the equal intervals of age onward toward extreme

old agoe, will give, relatively to the value in the earliest interval, successively, the Napierian logarithms of tlio pro-
portionate numbers living in the later intervals, Trom this series of values may bLe readily obtained the common
logarithms of such values (4 P,,,), and tho values themselves, (I.,,).

The proportionate number of persons living in the stationary population (P,,,) in the suecessive intervals of
age being thus determined, the corresponding number of deaths (4,,,) may be found by multiplying sueh propor-

tionate number by the corresponding rate of mortaliby (M,,,), olready ascertained;
thus—

O u=Mm ar X Pmu/
By successive summation of tho numbers living, (P,,,), and of the deaths (3,,,) at the different conseentivo
intervals of age, beginning with the extreme limit of old age, may be found the proportionate numbers, at and

over specitied agesin the stationary population, both of the living (P, ) and of annual deaths,

(83:: tﬂ) ;
thige—

I)m:l0=1)a:xr/+]?uw+' s Pu w'—-(‘-)
which equals the proportionate number of persons living at and over any specified age (x); and
’ aﬂ::w=8m:y+§yj:ﬂ+.' o ($U:(0=L‘u

which equals the proportionate number of annual deaths at and over the specified age (x) in the stationary popula.
tion, and is equivalent, also, as may bo ghown, to the proportionate number of persons surviving the spouﬁed age
out of the annual number of births (Iy) by whieh the stalionary population is sustained.

In the foregoing formulas and tables. » (the Greek omega) is employed to denote the extreme limit of old age,
and the symbol @ to denote the inverse derivative (or integral co-officient) of the guantity to which it is prefixed,

The quotient of the proportionate number of persons in the stationary population at and over a specifled age,
as Q,, divided by the number surviving the specified age (L) out of the annual number of births by which the
stationary population is sustained, gives, in years, the mean future duration of life, (commonly called ¢ expectation?
of life,) (18,).

The great deficiency manifest in the returns of deaths, a deficicney inherent in any system which secks to
secure complete returns of these events for an entire year by simply conducting an ingquiry at its close, will, for the
fature, it is earnestly hoped, be remedied by legislation, establishing a national system for the registry of deaths
and of births as they occur. .

By no simpler or less radical process is it possible for the statistics of the movement of population of the United
States to be placed on a par, as to efficiency and completeness, with that of BEngland, France, Belginm, Prussia,
Sweden, Norway, and eertain other of the progressive states of Burope. Legislation by the several States of the
Union is necessarily inadequate to the accomplishment of this object.

Mr. A. W, Paine and Mr, D. C. Marshall, acting under special detail from Lho Consus Office, deserve #pecial
mention for the care and accuracy with whieh they have performed the numerical computations.

E. B, ELLIOTT,
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NorE.—Anomalous entries. A few entries in Table V of the present volume may appear strange and questionable,
if not wholly impossible and absurd. These are the cases of death, under the age of 3 years, and even of 1 year,
from gout, from calenlus, from diabetes, from cancer of the uterus, and from disorders of the intellect; and of death
at 10,15, and even 25 years of age, {rom cholera infantum and from teething. It wight also seem to one not
familiar with Mortnary Statistics that cancer of the breast should not be assigned as the cause of death in males,
The doubtful cases of these classes number in all about 160.

Some of these entries are undoubtedly due to clerical errors on the part of assistant marshals in transcribing
their schednles, or to ignorance on the part of families making return of deceased members, -Some of the most
unmistakable might, perhaps, with advantage have been corrected by the Superintendent ; but it has been thought
Dest to exercise great caution in departing from the strict letter of the return, even for the sake of avoiding
criticism, ‘ ‘

Chaolera infantum may be a proper description of the-caunse of death up to 10 or even 12 years of age, especially
where the subject is exceptionally immature and feeble, The 7 eases, above the age of 15, reported from this canse,
are probably the result of errvors of transecription or otherwise, and should be assigned to somo other head in the
same general clags, . :

Teething, again, may be o proper deseription of the cause of death up to the age when the last teeth are finally
cut, although the 12 deaths reported from this cause, above the age of b years, were more probably dne to neerosis
of %hejmv, conmected with teething, and, therefore, in the apprehension of the family, confounded with if.

Cancer of the uterns, under 1 year of age, is possible, but exceedingly improbable, and the single death from
this cause, reported within this period of life, is undonbtedly an error.

Calenlus and diabetes are established causes of death in children of the earliest age, and
the entries in Table V is safliciently proved by reference to Turopean statistics.

Gout, although congoenital, can hardly be aceepted as a cause of death under the age of 1 year, and the single
entry to that effect in Table 'V i probably an exvor,

Disorders of the intellect may and do cause death in infants of a very carly age, and the 4 cases reported
under 1 year, although questionable, eannot be prononnced elearly wrong.*

Cancer of the breast is a perfectly proper specification as a cause of death in males, although the number of
such cases reported (47) would, perhaps, justify a doubt with regard to some of them.

the reasonableness of

* ¢ Disorders of the iotellect,” in the nomenelature adopted, includes idivoy.
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SPECIAL TABLES OF MORTALITY.

THE PROPORTION OF DEATHS IN THE UNITED
CAUSES TO DEATHS FROM ALL

STATES, TROM BEACH CAUSE AND CLASS OF
CAUSES, AND TO POPULATION—1870, 1860, 1850.
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THE PROPORTION OF DEATHS IN THE UNITED STATES, FROM BEACH CAUSE AND CLASS OF
CATUSES TO DEATHS FROM ALL CAUSES, AND TO POPULATION—1870, 1860, 1850.
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SPECIAL TABLES OF MORTALITY.

DEATHS FROM CERTAIN PRINCIPAL DISEASES SEVERALLY AND IN GROUPS, WITH THE PRO-
PORTION TO DEATHS TROM ALL CAUSES, AND TO POPULATION—-BY STATES AND TER-

RITORIES—1870.
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DEATHS FROM CERTAIN PRINCIPAL DISBASES SEVERALLY AND'IN GROUPS, WITH THE PRO-
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SPECIAL TABLES OF MORTALITY.

. DEATHS FROM CERTAIN PRINCIPAL DISEASES SEVERALLY AND IN GROUPS, WITH THE PRO-

PORTION TO DEATHS FROM ALL CAUSBLES, AND TO POPULATION-—BY STATES AND TER-~
RITORIES—1870.
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