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INTRODUCTION

DURING THE LAST HALF of the nine teenth cen tury, when the con test 
of au thor ity be tween the Church of Je sus Christ of Lat ter-day
Saints and the Re or ga nized Church of Je sus Christ of Lat ter Day
Saints (now Com mu nity of Christ) was most in tense, a key point
in the RLDS at tack on the LDS in sis tence that Jo seph Smith Jr.1*

orig i nated po lyg amy was the ab sence of fully doc u mented chil -
dren pro duced by his un ions with about thirty plu ral wives.2**

The con tro versy faded away in the 1980s as RLDS his to ri ans,
lead ers, and mem bers gen er ally ac cepted the over whelm ing doc u -

This ar ti cle re places its ear lier ap pear ance in the Jour nal 31 (Sum -
mer 2005): 70–88, which had an in cor rect for mula and a miss ing
ta ble. The Jour nal sin cerely re grets these er rors.
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1For sim plic ity’s sake, we re fer to him as Jo seph Smith. The Jr./Sr. des -
ig na tions to dif fer en ti ate be tween him and his fa ther ap pear only in Fig ure 2.
** 2An drew Jenson, “Plu ral Mar riage,” His tor i cal Re cord 6 (May 1887):
233–34; Fawn Brodie, No Man Knows My His tory: The Life of Jo seph Smith, the
Mor mon Prophet, 2d ed. rev. (1945; New York: Al fred A. Knopf, 1971),



men tary sup port that plu ral mar riage orig i nated in Nauvoo with Jo -
seph Smith.3***Yet even though this his tor i cal ques tion has lost its con -
tro ver sial con tent, it has re mained un an swered: Where are the chil -
dren, if any, of Jo seph Smith by his plu ral wives?  One plu ral wife,
Mary Eliz a beth Rollins Lightner, stated that she knew “he had three
chil dren. They told me. I think two are liv ing to day but they are not
known as his chil dren as they go by other names.”4**** 

This am bi gu ity means that a group of fam i lies have har bored
tra di tions, taken with var i ous de grees of se ri ous ness, that
such-and-such an an ces tor from the Nauvoo pe riod whose mother is
known to have been a plu ral wife of Jo seph Smith may have been Jo -
seph’s child as well. These chil dren may have in cluded Ol i ver Buell
(son of Presendia Hun ting ton Buell, wife of Nor man Buell), John
Reed Han cock (son of Clarissa Reed Han cock, wife of Levi Han cock), 
Moroni Llewellyn Pratt (son of Par ley P. Pratt’s wife, Mary Ann Frost
Pratt), Orson Wash ing ton and Frank Henry Hyde (two sons of Orson
Hyde’s wife, Nancy Marinda John son Hyde), Jo se phine Rosetta Lyon
(daugh ter of Syl via Ses sions Lyon, wife of Winsor Lyon),5+ an al leged
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345–46, Ap pen dix C, 457–88; Todd Compton, In Sa cred Lone li ness: The Plu -
ral Wives of Jo seph Smith (Salt Lake City: Sig na ture Books, 1997), 4–8.
*** 3For a lit er a ture re view of Jo seph Smith III’s po si tion, RLDS works de -
fend ing the po si tion, the key 1983 work of RLDS Church His to rian Rich ard
P. Howard in open ing “the door of ac cep tance” to ward a more pro fes sional
view, and sub se quent lit er a ture as sim i lat ing this re vised po si tion, see Mar tha
Sonntag Bradley, “Out of the Closet and into the Fire: The New Mor mon His -
to ri ans’ Take on Po lyg amy,” in Ex ca vat ing Mor mon Pasts: The New His to ri og ra -
phy of the Last Half Cen tury, ed ited by New ell G. Bringhurst and Lavina Field -
ing An der son (Salt Lake City: Greg Kofford Books, 2004), 307–8.
**** 4Compton, In Sa cred Lone li ness, 12. See his sum mary (12-13) of pos si -
ble rea sons for the few ness of Jo seph’s chil dren and his con clu sion: “It is
clear that some of his plu ral wives did have chil dren by him, if we can rely on
the state ments of George A. Smith, Jo se phine [Lyon] Fisher, and Eliz a beth
Lightner.”
+ 5Jo se phine made an af fi da vit on Feb ru ary 24, 1915, af firm ing that
Syl via, on her death bed in 1882, “told me that I was the daugh ter of the
Prophet Jo seph Smith.” Ibid. 183, 681. Al though this claim of fers the stron -
gest doc u men ta tion, it can not be tested by the Y-chro mo some meth ods de -
scribed in this pa per be cause it is a fa ther-daugh ter de scent, rather than a fa -



child born to Fanny Alger dur ing the Kirtland pe riod,6++ Zebulon
Jacobs (son of Zina Diantha Hun ting ton Jacobs, wife of Henry
Jacobs),7+++ and an al leged son of Hannah Dubois Smith Dib ble.8++++

Re search ers in ter ested in the ques tion have had to rely on prob a -
bil i ties: Was a child born to a plu ral wife af ter her seal ing to Jo seph
Smith and within eight or nine months of his death in June 1844? Were
there known op por tu ni ties for co hab i ta tion? Do later fam ily ac counts
pro vide any sup port for such a hy poth e sis? Even shak ier ev i dence is the 
pos si bil ity of phys i cal re sem blances. Fawn Brodie, for in stance, pub -
lished Ol i ver Buell’s por trait with those of Jo seph’s four sur viv ing sons
by Emma and states that his “phys i og nomy . . . seems to weigh the bal -
ance over whelm ingly on the side of Jo seph’s pa ter nity.”9*

This ar ti cle re ports a form of DNA test ing, which was used to an -
swer the ques tion of whether a given man who has liv ing de scen dants
through an un bro ken fa ther-son line was or was not a son of the
Prophet Jo seph Smith. Based on the avail abil ity of liv ing de scen -
dants, three sep a rate ge netic in ves ti ga tions into the pa ter nity of these 
men have been completed.

GENETIC TESTING AND PEDIGREE COMPLETION

In re cent years, the use of com puter-based ge ne a log i cal re -
sources has dra mat i cally in creased our abil ity to ac cess his tor i cal re -
cords. Also avail able are large com put er ized da ta bases con tain ing
ped i gree-linked in for ma tion, which com bine the re search find ings of
many in di vid u als into a for mat quickly and eas ily re trieved over the
internet. With these ad vances, it has be come in creas ingly ev i dent that, 
al though a greater amount of in for ma tion is avail able, it can of ten be
am big u ous. Of ten dif fi cul ties as so ci ated with im mi gra tion, adop tion,
il le git i macy, and poor re search re sult in re cords that are in com plete
and in con sis tent. In ad di tion, some re cords have been lost, de stroyed,
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ther-son de scent.
++ 6Brodie, No Man Knows My His tory, 345.
+++ 7Rich ard S. Van Wag oner, Mor mon Po lyg amy: A His tory (Salt Lake City: 
Sig na ture Books, 1989), 48–49.
++++ 8Compton, In Sa cred Lone li ness, 631. This may not be a com pre hen sive 
list of those who may have be lieved in pos si ble de scent from Jo seph Smith.
* 9Brodie, No Man Knows My His tory, 301, por trait fac ing 299. Un for tu -
nately, since de pic tions of Jo seph Smith are lim ited to a cou ple of pro files,
por traits, and his death mask, this ar gu ment is not par tic u larly strong.



or sim ply never kept. Ge ne a log i cal re search based on these sources
may lead to the hy poth e sis of a fam ily re la tion ship yet pro vide in suf fi -
cient or con f lict ing ev i dence to con fi dently es tab lish the link.

In sit u a tions where there is in ad e quate doc u men ta tion to re -
solve a ge ne a log i cal ques tion, ge netic test ing may ei ther sup port or
dis prove the ex is tence of spe cific fam ily re la tion ships. The Sorenson
Mo lec u lar Ge ne al ogy Foun da tion (SMGF), a non profit or ga ni za tion
lo cated in Salt Lake City, is cur rently build ing the world’s larg est and
most com pre hen sive da ta base of cor re lated ge netic and ge ne a log i cal
in for ma tion. Re search ers at SMGF are ex pand ing the use of DNA
test ing and are de vel op ing new ap pli ca tions with the goal of as sist ing
ge ne al o gists with their re search. Oc ca sion ally, re quests are re ceived
to work on side pro jects that could be used to teach about and to pro -
mote the use ful ness of ge netic test ing to com ple ment tra di tional ge -
ne a log i cal research.

One of these stud ies in volved the re con struc tion of the Y-chro -
mo some to as sist in lo cat ing the ex act birth place of Jo seph Smith’s pa -
ter nal third-great-grand fa ther, a Rob ert Smith of Boxford, Mas sa chu -
setts, who em i grated from Lincolnshire, Eng land in the ear lier part of 
the sev en teenth cen tury. Al though the re search for Jo seph Smith’s an -
ces tor is still un der way, the ge netic in for ma tion gen er ated from this
study can also be used to an swer spe cific ques tions about Jo seph
Smith’s pos ter ity.

DNA mark ers from spe cific re gions of the Y-chro mo some are
par tic u larly use ful in the re con struc tion of pa ter nal ge ne al o gies be -
cause the Y-chro mo some is found ex clu sively in males and fol lows a
strict in her i tance pat tern from fa ther to son, sim i lar to the fam ily sur -
name in most west ern cul tures.10**Un like the other twenty-two pairs of
chro mo somes, it does not in clude ge netic ma te rial from the mother. A
set of small seg ments (known as mark ers or loci) on the Y-chro mo some 
can pro duce a very spe cific DNA pro file (called a haplotype) that can
uniquely iden tify a pa ter nal lin eage. The anal y sis of each of these mark -
ers yields a mea sur able count, or al lele value, for that spe cific marker.
For ex am ple, at lo ca tion DYS39111***on the Y-chro mo some, one male
may have an al lele value of 10 while an other may have an al lele value of
11 at the same lo ca tion. The en tire set of these val ues con sti tutes the
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** 10Mark A. Jobling, “In the Name of the Fa ther: Sur names and Ge net -
ics,” Trends in Ge net ics 17, no. 6 (June 2001): 353–57.
*** 11DYS is an ac ro nym for “DNA Y-chro mo some Segment. The num ber 



Y-chro mo some haplotype for an in di vid ual and a unique ge netic com -
bi na tion that char ac ter izes his pa ter nal an ces try. To in crease the ac cu -
racy of Y-chro mo some test ing with the case stud ies pre sented in this
pa per, we tested each in di vid ual at twenty-four loci. Test ing fewer mark -
ers would re duce the level of con fi dence in the re sults.

We re con structed the Y-chro mo some pro file for Jo seph Smith
by ob tain ing ge netic sam ples from liv ing male de scen dants of two of
Jo seph’s sons, Al ex an der Hale Smith and Jo seph Smith III.12****Be -
cause males re ceive their Y-chro mo some DNA from their fa ther es -
sen tially un changed, it would be ex pected that male de scen dants
from a com mon pa ter nal an ces tor would share the ex act same val ues
at all of their Y-chro mo some loci. (See S1 and S2 in Fig ure 1.) The
Y-chro mo somes from the liv ing de scen dants were iden ti cal, thus al -
low ing us to in fer with a high de gree of con fi dence Jo seph Smith’s
prob a ble Y-chro mo some haplotype. (See Table 1.)
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Fig ure 1. Ped i gree chart rep re sent ing the re la tion ship of the two in di vid u als
who vol un teered a DNA sam ple for the re con struc tion of Jo seph Smith’s Y-chro -
mo some haplotype. Jo seph Smith Jr. is the most re cent com mon an ces tor
(MRCA) on the pa ter nal line for males S1 and S2 through Al ex an der Hale
Smith and Jo seph Smith III.

that fol lows DYS in di cates a par tic u lar marker, or lo cus (plu ral loci) found
along the Y-chro mo some.
**** 12Names of liv ing sam ple do nors are with held be cause of con fi den ti -
al ity agree ments.



TABLE 1
JOSEPH SMITH’S INFERRED

Y-CHROMOSOME HAPLOTYPE

 SI S2 Jo seph Smith In ferred
De scen dant of De scen dant of Y-ch. Haplotype (MRCA)
Jo seph Smith Jo seph Smith

through his son through his son
Lo cus Jo seph III Al ex an der H.

1 DYS 19 14 14 14

2 DYS385 11, 13 11, 13 11, 13

3 DYS388  12  12  12

4 DYS389I 14 14 14

5 DYS389II 30 30 30

6 DYS390 24 24 24

7 DYS391 11 11 11

8 DYS392 14 14 14

9 DYS393 13 13 13

10 DYS426 12 12 12

11 DYS437 15 15 15

12 DYS438 12 12 12

13 DYS439 12 12 12

14 DYS447 25 25 25

15 DYS454 11 11 11

16 DYS455 11 11 11

17 DYS460 11 11 11

18 DYS461 11 11 11

19 DYS462 11 11 11

20 GAAT1B07 10 10 10

21 YCAII 19, 23 19, 23 19, 23

22 Y-GATA-A10 13 13 13

23 Y-GATA-C4 23 23 23

24 Y-GATA-H4 12 12 12

Note: We de fined Jo seph Smith’s haplotype by DNA ob tained from two liv ing male de -
scen dants of two of Jo seph’s sons, Al ex an der Hale Smith and Jo seph Smith III. All
twenty-four loci of their Y-chro mo some haplotypes were iden ti cal.

47



To con firm that the in ferred haplotype uniquely iden ti fies Jo -
seph Smith’s lin eage and does not re sem ble it merely by chance, we
ran domly se lected fifty-six men sur named Smith from the Sorenson
Mo lec u lar Ge ne al ogy Foun da tion da ta base and cross-typed their
Y-chro mo some haplotypes. Forty-nine of the fifty-six had two or
more mis matched loci when com pared to the Jo seph Smith in ferred
haplotype. Stan dard ge netic sta tis ti cal stud ies have de ter mined that
in di vid u als who match twenty-two out of twenty-four loci likely share a 
most re cent com mon pa ter nal an ces tor ap prox i mately twenty-one
gen er a tions in the past.13+

We in ves ti gated fur ther and found that the re main ing seven in -
di vid u als from the Sorenson da ta base, who had ei ther one or no mis -
matches to the Jo seph Smith haplotype, shared a com mon pa ter nal
line with Jo seph Smith through his grand fa ther, Asael Smith. (See
A1–A7 in Fig ure 2.) This re sult also al lowed us to in fer the Y-chro mo -
some haplotype for Asael Smith.
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Fig ure 2. Ped i gree chart rep re sent ing the re la tion ship of seven in di vid u als iden -
ti fied in the Sorenson Mo lec u lar Ge ne al ogy Foun da tion da ta base shar ing a
com mon pa ter nal an ces tor with Jo seph Smith Jr. through Asael Smith, the most
re cent com mon an ces tor (MRCA). These in di vid u als have one or zero mis -
matches to the Jo seph Smith Jr. haplotype.

+ 13Bruce Walsh, “Es ti mat ing the Time to Most Re cent Com mon An -
ces tor for the Y Chro mo some or Mi to chon drial DNA for a Pair of In di vid u -
als,” Ge net ics 158 (June 2001): 897–912. This fig ure has a 95 per cent con fi -
dence in ter val of 4.8–56.2 gen er a tions. For more in for ma tion about con fi -
dence in ter vals, please re fer to a text book on sta tis tics.



Al though the Y-chro mo some is trans mit ted di rectly from fa ther 
to son, pos si ble mu ta tions at each of the marker loci could change the
al lele value at one or more loci. Rates of mu ta tion un der or di nary cir -
cum stances are well es tab lished, with an es ti mated av er age mu ta tion
rate of 0.28 per cent for Y-STR loci per gen er a tion.14++This rate in di -
cates that a spe cific marker in her ited along the pa ter nal line may
change at any given gen er a tion, but the prob a bil ity of this oc cur rence 
is small. When these mu ta tions do oc cur, they can be used to es ti mate 
how many gen er a tions sep a rate two in di vid u als shar ing a com mon
pa ter nal an ces tor. When tak ing into ac count the mu ta tion rate,
closely re lated in di vid u als on the pa ter nal line may pos sess
haplotypes dif fer ing by one of twenty-four loci. In di vid u als hav ing
two or more dif fer ences in their haplotypes are likely to share more
dis tant com mon an ces try. Given the num ber of gen er a tions that have 
passed since Jo seph Smith’s life time, it is likely that in di vid u als with
haplotypes dif fer ing by more than two loci from the Jo seph Smith
haplotype do not de scend di rectly from his pa ter nal line.15+++

While there are cur rently more than 2,000 sur name stud ies us -
ing Y-chro mo some test ing to link fam ily lines de scend ing from a po -
ten tial com mon pa ter nal an ces tor,16++++one of the first in stances where
this test was used to sup port the ex is tence of a fa mil ial re la tion ship
was the highly pub li cized 1998 Jef fer son-Hemings case.17*That study,
which uses anal y sis strat e gies sim i lar to this study, dem on strated the
use ful ness of Y-chro mo some test ing in es tab lish ing a pos si ble bi o log i -
cal con nec tion be tween two sep a rate lin eages. By test ing the Y-chro -
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++ 14Manfred Kayser et al., “Char ac ter is tics and Fre quency of Germline
Mu ta tions at Microsatellite Loci from the Hu man Y Chro mo some, as Re -
vealed by Di rect Ob ser va tion in Fa ther/Son Pairs,” Amer i can Jour nal of Hu -
man Ge net ics 66 (May 2000): 1580–88.
+++ 15As Val D. Rust, Rad i cal Or i gins: Early Mor mon Con verts and Their Co -
lo nial An ces tors (Ur bana: Uni ver sity of Il li nois Press, 2004), points out, many
early Mor mon con verts shared com mon an ces tors and there fore were bi o -
log i cally re lated to each other. How ever, Y-chro mo some test ing iden ti fies
unique an ces tors on the di rect pa ter nal line.
++++ 16Chris Pomery, DNA and Fam ily His tory, re trieved April 1, 2005,
from http://www.dnaandfamilyhistory.com/ge netic-ge ne al ogy-lead ing-
dna-pro jects.shtml.
* 17Eu gene A. Fos ter, et al., “Jef fer son Fa thered Slave’s Last Child,” Na -
ture 396 (No vem ber 1998): 27–28.



mo some of male de scen dants from both fam i lies, re search ers were
able to con firm a long-stand ing fam ily ru mor in di cat ing that Pres i -
dent Thomas Jef fer son’s slave, Sally Hemings, bore a child whose
father was a member of the Jefferson family.

Be gin ning in 2003, we had the op por tu nity to ap ply this type of
ge netic test ing to a case study of three pur ported sons of Jo seph
Smith by plu ral wives: Moroni Llewellyn Pratt, Zebulon Jacobs, and
Orrison Smith.

THE CASE STUDY CANDIDATES

Moroni Llewellyn Pratt
Moroni L. Pratt was born on De cem ber 7, 1844. His mother,

Mary Ann Frost, was civ illy mar ried to Par ley P. Pratt on May 14,
1837, and sealed post hu mously to Jo seph Smith on Feb ru ary 6,
1846.18**Al though there is no re cord that Mary Ann was sealed to Jo -
seph Smith dur ing his life time, fam ily his to rian Rob ert Ste ven Pratt
“sus pects a mar riage to Jo seph Smith while he lived,” per haps be -
cause Par ley stood as proxy for Jo seph Smith dur ing her post hu mous
seal ing to him and be cause she left Par ley and did not go west with his
other wives.19***Brodie also iden ti fies Moroni as a pos si ble child of Jo -
seph Smith.20****

To de ter mine Moroni Pratt’s bi o log i cal fa ther, we con ducted ge -
netic anal y sis on the Y-chro mo somes of di rect patrilineal de scen -
dants of Moroni L. Pratt, Par ley P. Pratt, and Joseph Smith.
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** 18Thomas Mil ton Tinney, The Royal Fam ily of the Prophet Jo seph Smith,
Ju nior; First Pres i dent of the Church of Je sus Christ of Lat ter-day Saints (N.p.:
Tinney-Green[e] Fam ily Or ga ni za tion Pub lish ing Com pany, 1973), 12, L.
Tom Perry Spe cial Col lec tions, Lee Li brary, Brigham Young Uni ver sity,
Provo, Utah, re cords this proxy seal ing in for ma tion: “GS# 183, 374—Res.
Page 513–514 Proxy Sealings, # 3660—Jo seph Smith, Ju nior. Seal ing Date: 6
Feb 1846 at 1:30 P.M. sol em nized by H.C. Kimball; Wit nesses &: [mean ing
more than one wit ness] Wm. Redfield F.D. Rich ards—No. 19, page 3. M.S.
#1 Mary Ann Frost, #3164, born 14 Jan 1809 at Groton, Cal edo nia, Ver -
mont; #2 Par ley P. Pratt, #3163, Proxy for time.”
*** 19Compton, In Sa cred Lone li ness, 763 note V.
**** 20Brodie, No Man Knows My His tory, 345, 484.



Zebulon Jacobs
Sim i larly, Zebulon Jacobs, born to Zina Diantha Hun ting ton

Jacobs Smith on Jan u ary 2, 1842, is re corded as a pos si ble child of Jo -
seph Smith.21+On March 7, 1841, Zina was civ illy mar ried to Henry
Bailey Jacobs. Nine months later, on Oc to ber 27, 1841, when she was
al ready preg nant with Zebulon, she was sealed to Jo seph
Smith.22++While there is suf fi cient ev i dence to doc u ment Zina’s two
mar riages, the pa ter nity of her first son re mains un re solved.23+++To es -
tab lish Zebulon’s true pa ter nity, we gen er ated Y-chro mo some pro -
files from DNA sam ples ob tained from de scen dants of Zebulon
Jacobs and from Zina’s sec ond child, Henry Chariton Jacobs, who was 
born March 22, 1846.

Orrison Smith
Todd Compton ar gues that Fanny Alger was Jo seph Smith’s first 

plu ral wife.24++++The re la tion ship be gan in Kirtland, Ohio, in 1833; in
1836 she moved with her fam ily to Wayne County, In di ana. When the
Alger fam ily con tin ued on to Mis souri, she stayed be hind, mar ried
Sol o mon Custer, and, ac cord ing to Sol o mon’s obit u ary, had nine
children.

A Y-chro mo some pro file was also gen er ated for a Smith lin eage
sus pected to orig i nate from Jo seph Smith be cause of his as so ci a tion
with Fanny Alger. Even though Compton re ports that Fanny was
prob a bly preg nant when she left Kirtland in 1836,25*there is in suf fi -
cient his tor i cal ev i dence to show that she had a child by Jo seph Smith,
or that she al ready had a child when she mar ried Custer. Dur ing this
re search work, we came in con tact with an in di vid ual who be lieved
that his an ces tor, Orrison Smith, could have been a son of Jo seph
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+ 21Van Wag oner, Mor mon Po lyg amy, 48–49.
++ 22Mar tha Sonntag Bradley and Mary Brown Firmage Wood ward,
Four Zinas: A Story of Moth ers and Daugh ters on the Mor mon Fron tier (Salt Lake
City: Sig na ture Books, 2000), 112, 114.
+++ 23Compton, In Sa cred Lone li ness, 72, 81.
++++ 24Ibid., chap. 1.
* 25Ac cord ing to Compton, there were ru mors of a preg nancy but no
re ports that Fanny ac tu ally had a child at this time. Ibid., 35–36. See also
Brodie, No Man Knows My His tory, 345.



TABLE 2
PARLEY P. PRATT’S INFERRED

Y-CHROMOSOME HAPLOTYPE

Lo cus P1 P2 P3 P4 Par ley P. Pratt
De scen dant of De scen dant of De scen dant of  De scen dant of In ferred Y-ch

  Par ley P. Pratt Par ley P. Pratt Par ley P. Pratt Par ley P. Pratt Haplotype
and Mary Ann Frost and Mary Ann Frost and Mary Wood and Belinda Mar den (MRCA)
through son Moroni through son Moroni through son Helaman through son Lehi

1 DYS 14 14 14 14 14 

2 DYS385 11,12 11,12 11, 12  11, 12 11, 12

3 DYS388 12 12 12 12 12

4 DYS389I 13 13 13 13 13

5 DYS389II 29 29 29 29 29

6 DYS390 23 23 23 23 23

7 DYS391 11 11 11 11 11

8 DYS392 13 13 13 13 13

9 DYS393 13 13 13 13 13

10 DYS426 12 12 12 12 12

11 DYS437 15 15 15 15 15

12 DYS438 12 12 12 12 12

13 DYS439 12 12 12 12 12

14 DYS447 25 25 25 25 25

15 DYS454 10 10 10 10 10

16 DYS455 10 10 10 10 10

17 DYS460 11 11 11 11 11

18 DYS461 11 11 11 11 11

19 DYS462 11 11 11 11 11

20 GAAT1B07 10 10 10 10 10

21 YCAII 19, 23 19, 23 19, 23  19, 23  19, 23

22 Y-GATA-A10 13 13 13 13 13

23 Y-GATA-C4 23 23 23 23 23

24 Y-GATA-H4 11 11 11 11 11

Note: We de fined Par ley P. Pratt’s haplotype by DNA ob tained from four liv ing di -
rect-line male de scen dants of Moroni Pratt (P1, P2), Helaman Pratt (P3), and Lehi
Pratt (P4). Note that the dif fer ent moth ers do not af fect the Y-chro mo some trans -
mis sion. All four haplotypes are iden ti cal at all twenty-four loci.
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Smith and Fanny Alger, ac cord ing to fam ily tra di tion.26**

COMPARING THE HAPLOTYPES

We ob tained a bi o log i cal sam ple from vol un teers rep re sent ing

TABLE 3
HAPLOTYPE COMPARISON BE TWEEN

JOSEPH SMITH AND MORONI PRATT

Moroni Pratt Y-ch Jo seph Smith
Y-ch

DYS19 14 14
DYS385 11, 12 11, 13
DYS388 12 12
DYS389I 13 14
DYS389II 29 30
DYS390 23 24
DYS391 11 11
DYS392 13 14
DYS393 13 13
DYS426 12 12
DYS437 15 15
DYS438 12 12
DYS439 12 12
DYS447 25 25
DYS454 11 11
DYS455 11 11
DYS460 11 11
DYS461 11 11
DYS462 11 11
GGAAT1B07 10 10
YCAII 19, 23 19, 23
Y-GATA-A10 13 13
Y-GATA-C4 23 23
Y-GATA-H4 11 12

Note: The two haplotypes dif fer at six loci, show ing that the Moroni Pratt is not

closely re lated to Jo seph Smith.
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** 26Per sonal com mu ni ca tion with the in di vid ual tested and with some
of his close as so ci ates.



each fam ily in the study us ing a mouth wash rinse to col lect cells from
in side the cheeks. Us ing stan dard lab o ra tory pro ce dures, DNA was
sep a rated from the re main ing cel lu lar ma te rial.27***Ge netic pro files
(haplotypes) were then gen er ated for twenty-four mark ers lo cated
along the Y-chro mo some28****us ing ABI 3700 au to mated ge netic an a lyz -
ers and pro cessed us ing ABI Genotyper and GeneScan soft ware
(Applied Biosystems, Fullerton, California).

Moroni L. Pratt
To es tab lish Moroni L. Pratt’s ge netic an ces try, we con structed

Y-chro mo some haplotypes for male in di vid u als de scend ing from him
(see P1 and P2 in Fig ure 3 and Ta ble 2). We com pared these two Pratt
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Fig ure 3. Ped i gree chart rep re sent ing in di vid u als shar ing Par ley P. Pratt as
their most re cent com mon an ces tor (MRCA) on their pa ter nal line. In di vid u als
la beled P1 and P2 have Moroni L. Pratt as their MRCA and were tested to re -
con struct the Moroni Pratt Y-chro mo some haplotype. In di vid u als la beled P3
and P4 who have Par ley P. Pratt as their MRCA were also tested to re con struct
Par ley P. Pratt’s Y-chro mo some haplotype.

*** 27Da vid J. Walsh et al., “Iso la tion of De oxy ri bo nu cleic Acid (DNA)
from Sa liva and Fo ren sic Sci ence Sam ples Con tain ing Sa liva,” Jour nal of Fo -
ren sic Sci ences 37 (March 1992): 387–85.
**** 28Elena Bosch et al., “High Res o lu tion Y Chro mo some Typ ing: 19
STRs Am pli fied in Three Mul ti plex Re ac tions,” Fo ren sic Sci ence In ter na -
tional 125 (Jan u ary 2002): 42–51.



haplotypes, which were iden ti cal to each other, with the Jo seph Smith
haplotype at twenty-four loci and found mis matches at six loci. (See
Table 3.)

Be cause the cal cu lated time to the most re cent com mon an ces tor
with a mis match of six out of twenty-four loci is ap prox i mately 100 gen -
er a tions,29+ Jo seph Smith is ex cluded as Moroni Pratt’s bi o log i cal fa -
ther. Fur ther more, we col lected ad di tional DNA sam ples from Par ley’s 
de scen dants through two other sons and gen er ated an in ferred
Y-haplotype for Par ley P. Pratt sim i lar to the pro ce dure per formed for
Moroni Pratt. (See P3 and P4 in Fig ure 3 and Ta ble 2.) The in ferred
Y-chro mo some haplotype of Par ley P. and Moroni L. Pratt were iden ti -
cal at all twenty-four loci, which is con sis tent with Parley’s being
Moroni’s biological father.

To de ter mine the like li hood as so ci ated with two in di vid u als shar -
ing the Pratt twenty-four-lo cus haplotype, we typed 1,180 in di vid u als,
mostly of Eu ro pean de scent, at twenty-one of the twenty-four loci used
to con struct in ferred Y-haplotypes.30++Of the 1180 Y-haplotypes, 1,155
were unique,31+++in clud ing the in ferred Pratt type. Since the in ferred
Pratt type was unique, the max i mum like li hood es ti mate32++++shows that
the prob a bil ity of two ran dom in di vid u als shar ing the in ferred Pratt

21-lo cus haplotype is ap prox i mately 
( )
1179

1155
1180ln

or 1 out of 55,057. 

Since Moroni L. and Par ley P. Pratt share iden ti cal
twenty-four-loci haplotypes, it seems in dis put able, in prac ti cal terms,
that Par ley was in deed the bi o log i cal fa ther of Moroni Pratt.

Zebulon Jacobs
Sim i larly, we col lected and an a lyzed DNA sam ples from male de -
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+ 29Walsh, “Es ti mat ing the Time to Most Re cent Com mon An ces tor.”
++ 30We used da ta base sam ples com piled in ad vance of this study, which
did not in clude the Y-chro mo some mark ers des ig nated as DYS447,
DYS445, and YCAII.
+++ 31The pres ence of twenty-five in di vid u als with Y-chro mo some
haplotypes match ing oth ers in the ob served sub set could be ex plained by
the ex is tence of an un doc u mented com mon pa ter nal lin eage. There is also
a re mote pos si bil ity of hav ing two un re lated lin eages shar ing the same set of 
Y-chro mo some mark ers by chance.
++++ 32Charles H. Brenner, Fo ren sic Math e mat ics, re trieved April 4, 2005,
from http://dna-view.com.



scen dants of both Zebulon Jacobs and his brother Henry C. Jacobs.
Henry C. Jacobs was born in 1846, thus ex clud ing Jo seph Smith, who
was killed in June of 1844, as his pos si ble fa ther. Fur ther more, the
iden tity of Henry C.’s fa ther, Henry Bailey Jacobs, has never been
challenged.

We com pared the Y-chro mo somes of these two in di vid u als at
twenty-four loci. All twenty-four were iden ti cal, con firm ing that both
chil dren were fa thered by the same in di vid ual, most likely Henry B.
Jacobs. (See Ta ble 4.) These two haplotypes dif fered at nine loci from
Jo seph Smith’s Y-chro mo some, too great a num ber of vari a tions to
con sider a paternal relationship.

Orrison Smith
When we com pared the Y-chro mo some ob tained from a male

de scen dant of Orrison Smith to the Jo seph Smith haplotype, we
found nine dif fer ences be tween the two. (See Ta ble 5.) Thus, this
find ing pro vides strong sup port ive—but not con clu sive—ev i dence
that Orrison Smith was not Jo seph Smith’s son.

How ever, since only one de scen dant of Orrison Smith con trib -
uted a DNA sam ple, we could not in fer Orrison’s Y-chro mo some
haplotype. It re quires at least two di rect male de scen dants to re con -
struct the Y-chro mo some haplotype of their most re cent com mon pa -
ter nal an ces tor. A non-pa ter nal event, such as adop tion or il le git i -
macy, in the four gen er a tions that sep a rate Orrison Smith from the
in di vid ual tested could be re spon si ble for the dif fer ent Y-chro mo -
some haplotype. For this rea son, Orrison’s Y-chro mo some can not be
con fi dently in ferred. To ex clude the pos si bil ity of a non-pa ter nity
event, fur ther DNA sam pling from de scen dants shar ing a doc u -
mented genealogy with Orrison Smith’s paternal line is needed.

 As dis played in Ta ble 5, the highly sig nif i cant dif fer ences ex ist -
ing among the haplotypes of the three case stud ies (Moroni Pratt,
Zebulon Jacobs, and Orrison Smith), when com pared to the Jo seph
Smith in ferred haplotype, iden tify each one as rep re sent ing a sep a -
rate and dis tinct pa ter nal lin eage. Col lec tively, this study pro vides
each fam ily with ad di tional re li able in for ma tion for eval u at ing sus -
pected genealogical relationships.

CONCLUSION

This study dem on strates the use ful ness of com bin ing tra di tional 
ge ne a log i cal re sources with ge netic data to il lu mi nate ques tions of Jo -
seph Smith’s pos si ble pa ter nity of chil dren born by plu ral wives.
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TABLE 4
HAPLOTYPE COMPARISON FOR JOSEPH SMITH AND

DESCENDANTS OF ZEBULON AND HENRY C. JACOBS

Lo cus De scen dant of De scen dant of Jo seph Smith In ferred
Zebulon Jacobs Henry C. Jacobs Y-ch. Haplotype
 (b. Jan. 1842) (b. March 1846)

1 DYS19 14 14 14

2 DYS385a, b 11, 14 11, 14 11, 13

3 DYS388 12 12 12

4 DYS389I 13 13 14

5 DYS389II 28 28 30

6 DYS390 22 22 24

7 DYS391 11 11 11

8 DYS392 13 13 14

9 DYS393 13 13 13

10 DYS426 12 12 12

11 DYS437 15 15 15

12 DYS438 12 12 12

13 DYS439 11 11 12

14 DYS447 25 25 25

15 DYS454 11 11 11

16 DYS455 11 11 11

17 DYS460 11 11 11

18 DYS461 11 11 11

19 DYS462 11 11 11

20 GGAAT1B07 9 9 10

21 YCAIIa,b 19, 24 19, 24 19, 23

22 Y-GATA-A10 13 13 13

23 Y-GATA-C4 23 23 23

24 Y-GATA-H4 13 13 12

Note: The in ferred Y-chro mo some haplotypes for broth ers Zebulon and Henry C. Jacobs

are iden ti cal at all twenty-four loci but dif fer ent at nine loci from Jo seph Smith’s in ferred

haplotype.
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TABLE 5
A COMPARISON OF JOSEPH SMITH’S HAPLOTYPE

WITH THOSE OF THE THREE CASE SAMPLES

Lo cus Moroni L. Pratt’s Zebulon Orrison Smith’s Jo seph Smith
De scen dants (2) Jacobs De scen dant (1) In ferred

De scen dant (1)  Y-ch Haplotype

1 DYS19 14 14 14 14

2 DYS385 11, 12 11, 14 11, 14  11, 13

3 DYS388 12 12 12 12

4 DYS389I 13 13 13 14

5 DYS389II 29 28 29 30

6 DYS390 23 22 25 24

7 DYS391 11 11 12 11

8 DYS392 13 13 13 14

9 DYS393 13 13 13 13

10 DYS426 12 12 12 12

11 DYS437 15 15 14 15

12 DYS438 12 12 12 12

13 DYS439 12 11 12 12

14 DYS447 25 25 24 25

15 DYS454 11 11 11 11

16 DYS455 11 11 11 11

17 DYS460 11 11 11 11

18 DYS461 11 11 11 11

19 DYS462 11 11 11 11

20 GAAT1B07 10 9 10 10

21 YCAII 19, 23 19, 24 19, 23 19, 23

22 Y-GATA-A10 13 13 13 13

23 Y-GATA-C4 23 23 24 23

24 Y-GATA-H4 11 13 12 12

Note: This com par i son is be tween ac tual Y-chro mo some haplotypes for liv ing de scen -

dants of Moroni L. Pratt, Zebulon Jacobs, and Orrison Smith and the in ferred haplotype

of Jo seph Smith. Bold face nu mer als in di cate the many dif fer ences among the

twenty-four loci tested, dem on strat ing that each haplotype clearly be longs to a sep a rate

pa ter nal line.
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While some sources re port Jo seph Smith as the bi o log i cal fa ther of
Moroni Pratt and Zebulon Jacobs through po lyg a mous re la tion ships,
ge netic test ing on the Y-chro mo some showed that it is un likely that Jo -
seph Smith fa thered ei ther of them. In ad di tion, the Y-chro mo some
haplotype for the de scen dant of Orrison Smith, re garded by some as a
pos si ble child of Jo seph Smith and Fanny Alger, was sig nif i cantly dif -
fer ent from Jo seph Smith’s Y-chro mo some haplotype and could be
con fi dently ex cluded as be ing part of the same lin eage.

Ge ne a log i cal re search us ing the Y-chro mo some has re cently be -
come pop u lar among fam ily his to ri ans for es tab lish ing links to com -
mon pa ter nal an ces tors for in di vid u als shar ing the same or sim i lar
sur names.33*This study dem on strates the value of such an approach.

How ever, Y-chro mo some test ing alone does not al ways pro vide a 
con clu sive an swer for de ter min ing a par tic u lar pa ter nal re la tion ship.
One ma jor lim i ta tion of this ap proach is that a long time span can ex ist 
be tween de scen dants and a most re cent com mon pa ter nal an ces tor.
Males who share a com mon pa ter nal an ces tor up to ten gen er a tions in
the past are ex pected to have iden ti cal or very sim i lar Y-chro mo some
haplotypes at twenty-four loci.34**There fore, de ter min ing a par tic u lar
pa ter nity event is dif fi cult with out his tor i cal doc u men ta tion that sup -
ports a spe cific an ces tor or time as so ci ated with the event.35***

In this study, we can def i nitely state that Moroni Pratt’s fa ther
was Par ley P. Pratt be cause the ge ne a log i cal in for ma tion har mo -
nized with the ge netic re sults.36****Sim i larly, we can con fi dently ex -
clude Jo seph Smith as Zebulon Jacobs’s fa ther and iden tify Henry
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* 33Jobling, “In the Name of the Fa ther."
** 34Walsh, “Es ti mat ing the Time to Most Re cent Com mon An ces tor."
*** 35Y-chro mo some test ing is not to be con fused with ge netic pa ter nity
test ing. The use of Y-chro mo some test ing to prove or dis prove the pa ter nity 
of a child who lived sev eral gen er a tions in the past be comes more mean ing -
ful when sur round ing his tor i cal events are also taken into con sid er ation.
Pa ter nity test ing does not re quire such doc u men ta tion and is much more
spe cific than Y-chro mo some test ing. How ever, pa ter nity test ing can be
used only in cases where ac tual DNA sam ples for both the al leged par ent
and the child are avail able.
**** 36The Pratt case is the stron gest of the three pre sented in this pa per.
In ad di tion to be ing able to re con struct and com pare Moroni Pratt’s Y-chro -
mo some haplotype, we were also able to test ad di tional Pratt lines and re -
con struct Par ley P. Pratt’s Y-chro mo some haplotype.



Bailey Jacobs as his and his brother’s likely fa ther on the ba sis of
com bined ge netic and ge ne a log i cal ev i dence.37+We could not iden -
tify Orrison Smith’s ex act pa ter nity, even though the Y-chro mo -
some haplotype of the de scen dant tested was clearly not from Jo -
seph Smith’s pa ter nal line.

An other lim i ta tion in us ing Y-chro mo some test ing for ge ne a -
log i cal pur poses is that its ap pli ca tion is re stricted to males and their
pa ter nal lines.38++This lim i ta tion was not an is sue with the three cases
pre sented in this study since they dealt with fa ther-son de scent. How -
ever, to ex plore more com plex ge ne a log i cal sit u a tions in volv ing an -
ces tors from lines other than the pa ter nal one,39+++it will be nec es sary to 
ex am ine ad di tional chro mo somes of the hu man ge nome.40++++
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+ 37With this sec ond case, we could de ter mine only that both Zebulon
and Henry C. Jacobs were fa thered by the same man. There is no rea son to
doubt that their fa ther was Henry B. Jacobs. How ever, we can not com -
pletely ex clude from this pic ture the fact that Zina Hun ting ton, Henry B.
Jacobs’s wife, was even tu ally mar ried as well to Brigham Young. While we
can con fi dently ex clude Jo seph Smith as Zebulon’s fa ther, test ing a sep a -
rate Jacobs line (i.e., a male de scen dant from one of Henry B. Jacobs’s
broth ers, cous ins, or un cles) or test ing a known de scen dant of Brigham
Young, would elim i nate any doubt about Zebulon’s true par ent age.
++ 38Fe males can use the Y-chro mo some ge netic test ing for their own
fam ily his tory re search by ask ing a male rel a tive who shares their pa ter nal
lin eage to sub mit a DNA sam ple in their stead.
+++ 39We are cur rently work ing on the Jo se phine Lyon Fisher case, where
Y-chro mo some test ing is of no help since she did not in herit it from her fa -
ther (ei ther Wind sor Lyon or Jo seph Smith). This case is much more com -
plex than those pre sented in this pa per. Hun dreds of DNA sam ples from
male and fe male de scen dants of both Jo se phine Lyon and Jo seph Smith
have been col lected and are be ing an a lyzed with the ob jec tive of iden ti fy ing
lin eage-spe cific mark ers found on the re main ing twenty-two chro mo somes.
++++ 40Sorenson Mo lec u lar Ge ne al ogy Foun da tion Home Page, re trieved
April 4, 2005, from http://www.smgf.org.


