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A MI TO CHON DRIAL DNA

EX AM I NA TION
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ON SEPTEMBER 11, 1857, A BAND of In di ans, joined by lo cal res i -
dents from southern Utah, at tacked a party of ap prox i mately 140
men, women, and chil dren in the val ley of Moun tain Mead ows,
near Ce dar City. The vic tims of the trag edy were part of the
Baker-Fancher wagon train, a group of em i grants on their way
from Ar kan sas to Cal i for nia. Only a small num ber of young chil -
dren sur vived the as sault, and were given to neigh bor ing Mor -
mon fam i lies to care for. In 1859, gov ern ment of fi cials in ves ti gat -
ing the in ci dent gath ered all the sur viv ing chil dren who could be
iden ti fied and re turned them to rel a tives in the east. 

The mass mur der that took place at Moun tain Mead ows is
known as the Moun tain Mead ows Mas sa cre and has been the fo cus of
nu mer ous pub li ca tions, each one at tempt ing to bring new light to an
event whose de tails are likely to re main ob fus cated. Be cause many of
the orig i nal jour nals and let ters have been de stroyed or lost, var i ous
an ec dotes have re placed first-hand writ ten ac counts. One of the mys -
ter ies em bed ded in this ep i sode is the ex act num ber of chil dren who
were spared dur ing the at tack. Early ac counts re ported the fig ure to
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be sev en teen, based on the to tal num ber of chil dren even tu ally re -
turned to rel a tives in Ar kan sas.1**Other ver sions state that eigh teen or
more chil dren sur vived the mas sa cre,2***im ply ing that some of the fam -
i lies who re ceived the chil dren hid them when civil au thor i ties made
at tempts to re claim them. Fam ily his to rian Anna Jean Backus has re -
ported that a young blond girl, pur port edly the youn gest child of Al -
ex an der Fancher and Eliza Ingram Fancher, was given into the care of
Philip Klingensmith and his wife, Betsy Cat tle Klingensmith.3****They
named her Priscilla and said she was born March 20, 1855, two and a
half years be fore the mas sa cre. Ac cord ing to these ac counts, Priscilla
grew up as a Klingensmith and mar ried John Urie, on No vem ber 24,
1873. The cou ple lived in Ce dar City most of their lives.4+

This ar ti cle de scribes a type of DNA test ing uti lized to re veal the 
bi o log i cal ma ter nal par ent age of Priscilla Klingensmith Urie. DNA
sam ples were ob tained from one of Priscilla’s de scen dants and from
two ad di tional ma ter nally linked lin eages in an at tempt to re con struct 
ge netic data that would con firm or ex clude Betsy Cat tle Klingen-
smith as Priscilla’s birth mother.
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** 1Wil liam Bishop, Mor mon ism Un veiled; or the Life and Con fes sions of the
Late Mor mon Bishop, John D. Lee, 1887, as cited in Will Bagley, Blood of the
Proph ets: Brigham Young and the Mas sa cre at Moun tain Mead ows (Nor man:
Uni ver sity of Oklahoma Press, 2004), 154. Bagley lists the sur viv ing chil -
dren on 159, 388–89. See also Charles W. Penrose, The Moun tain Mead ows
Mas sa cre (1884; rpt. Roy, Utah: Eborn Books, 2000), 12. Ac cord ing to Rich -
ard E. Turley Jr., “Re cent Moun tain Mead ows Pub li ca tions: A Sam pling,”
Jour nal of Mor mon His tory 32, no. 2 (Sum mer 2006): 220–21, points out that
the Eborn ver sion is re printed from the 1899 edi tion, not the 1884 (first)
edi tion, but that the dif fer ences are “mi nor copy ing ed it ing.”
*** 2Sally Denton, Amer i can Mas sa cre: The Trag edy at Moun tain Mead ows,
Sep tem ber 1857 (New York: Al fred A. Knopf, 2003), 139, 151, 196. Turley,
“Re cent Moun tain Mead ows Pub li ca tions,” 215–16, lists nu mer ous “fac tual
er rors and shal low re search,” but does not spe cif i cally iden tify er rors in the
sur vi vor list.
**** 3Anna Jean Backus, Through Bonds of Love: In the Shad ows of the Moun -
tain Mead ows Mas sa cre (Orem, Utah: Self-pub lished, 1998), 21.
+ 4Juanita Brooks, The Moun tain Mead ows Mas sa cre, 2d ed. (1950; rpt.,
Nor man: Uni ver sity of Oklahoma Press, 1987), 101–5; Anna Jean Backus,
Moun tain Mead ows Wit ness: The Life and Times of Bishop Philip Klingensmith
(Spo kane, Wash.: Ar thur H. Clark Com pany, 1995), 15–21, 141, 144.



MITOCHONDRIAL DNA TESTING AND FAMILY HISTORY

The use of DNA to suc cess fully re con struct ge netic in for ma tion
for ge ne a log i cal and his tor i cal pur poses5++ has been dem on strated
pre vi ously with three al leged chil dren of Jo seph Smith Jr. born to his
plu ral wives.6+++ The DNA test used in the Smith case uti lized Y chro -
mo some mark ers, which are found only in males and are help ful in
study ing strict pa ter nal lin eages. How ever, a smaller seg ment of DNA
found out side the nu cleus of cells in organelles called mi to chon dria
(see Fig ure 1), can also be used for test ing fa mil ial re la tion ships.

 Each cell has hun dreds of mi to chon dria and each mito-
chondrion con tains mul ti ple cop ies of mi to chon drial DNA

Fig ure 1. Cell di a gram.
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++ 5Ugo A. Perego, Ann Turner, Jayne E. Ekins, and Scott R. Wood ward,
“The Sci ence of Mo lec u lar Ge ne al ogy,” Na tional Ge ne a log i cal So ci ety Quar -
terly 93 (De cem ber 2005): 245–59.
+++ 6Ugo A. Perego, Natalie M. Myres, and Scott R. Wood ward, “Re con -
struct ing the Y-Chro mo some of Jo seph Smith: Ge ne a log i cal Ap pli ca tions,” 
Jour nal of Mor mon His tory 31 (Fall 2005): 42–60. The con clu sion in all three
ex am ples (Moroni L. Pratt, Zebulon Ja cob, and Orrison Smith) was that it
was highly un likely that Jo seph Smith was their fa ther.



(mtDNA). MtDNA is a cir cu lar ge nome and con tains 16,569 chem i cal
bases called nu cleo tides. (See Fig ure 2.) Com pared to the three bil -
lion nu cleo tides found in the nu clear ge nome, the mtDNA ge nome is
quite small. In a seg ment of mtDNA called “con trol re gion,” ran dom
changes, called mu ta tions, may oc cur in each new gen er a tion. (See
Ta ble 1.) Over the years, these mu ta tions ac cu mu late and cre ate
unique mtDNA pro files, called haplotypes, which are char ac ter is tic
of spe cific an ces tral or i gins and mi gra tion pat terns. Mu ta tions in the
con trol re gion are harm less be cause they are not responsible for any
life-sustaining activity.

The con trol re gion com prises 1,121 bases, which con tains two
seg ments known as hypervariable re gion I (HVR1) and hy pervari -
able re gion II (HVR2) that are tra di tion ally used for match ing pur -
poses. For sim plic ity, mtDNA se quences are com pared to an in dus try
stan dard called the Cam bridge Ref er ence Se quence (CRS) and only
dif fer ences in the se quence are re ported.7++++MtDNA haplotypes with
iden ti cal mu ta tions may in di cate a com mon an ces tral and
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HVR1 HVR2

16024 16365 73 340

16,569 bp

576

CONTROL REGION (D-loop)

HVR1 HVR2
16024 16365 73 340

16,569 bp

576

CONTROL REGION (D-loop)

Fig ure 2. Mi to chon -
drial DNA mol e cule 
with con trol re gion.

++++ 7For the com plete CRS se quence, see Hu man Mi to chon drial DNA



geographical origin.
While Y chro mo some test ing as pre sented in the Jo seph Smith

study is trace able ex clu sively along the pa ter nal lin eage (from fa ther
to son),8* mtDNA fol lows the ma ter nal line. Both males and fe males
carry mtDNA in their cells; how ever, chil dren in herit it from their
moth ers only. In ad di tion, mtDNA does not re com bine and, with the
ex cep tion of small ran dom mu ta tions, is passed es sen tially un -
changed from one gen er a tion to the next. This type of ge netic test ing
be came pop u lar for ge ne a log i cal pur poses af ter it was used to iden -
tify the re mains of Czar Nich o las Romanov’s wife and chil dren.9**

Later, the same test was used to dis prove the iden tity of Anna An der -
son Mana han, who claimed to be Nich o las’s daugh ter Anastasia.10***

Us ing tech niques sim i lar to the Romanov study, we em ployed
ge netic test ing to re solve the bi o log i cal par ent age of Priscilla
Klingensmith Urie, the pur ported eigh teenth sur viv ing child of the
mas sa cre at Mountain Meadows.

THE CASE STUDY CANDIDATE

Ac cord ing to Anna Jean Backus, spe cific ev i dence that Priscilla
was a Klingensmith by birth is lack ing. First, her birth cer tif i cate was

TABLE 1
EXAMPLE OF TWO DNA SEQUENCES

WITH MUTATION AT BASE POSITION 7

Ref er ence Se quence: 
TAGCCGATACGACGATACGGACTAGACGTACACCCATCGTTACG

Com par i son Se quence: 
TAGCCGTTACGACGATACGGACTAGACGTACACCCATCGTTACG
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Re vised Cam bridge Ref er ence Se quence, up dated Au gust 25, 2006,
http://www.mitomap.org/mitoseq.html (ac cessed Oc to ber 2, 2006).
* 8Perego, Myres, and Wood ward, “Re con struct ing the Y-Chro mo -
some of Jo seph Smith.”
** 9Pe ter Gill et al., “Iden ti fi ca tion of the Re mains of the Romanov Fam -
ily by DNA Anal y sis,” Na ture Ge net ics 6 (Feb ru ary 1994): 130–35.
*** 10Pe ter Gill et al., “Es tab lish ing the Iden tity of Anna An der son Mana -
han,” Na ture Ge net ics 9 (Jan u ary 1995): 9–10.



never found; and sec ond, she does not ap pear in the Utah Ter ri tory
cen sus re turns of 1856.11****Backus there fore con cludes that, af ter the
mas sa cre, Philip Klingensmith took the child in, gave her a new birth -
day (March 20, 1855), and re named her Priscilla.12+ 

Priscilla’s al leged mother, Betsy Cat tle, was born Sep tem ber 9,
1835, in Foleshill, Warwickshire, Eng land and mar ried Philip
Klingensmith on May 30, 1854, in Ce dar City.13++ In ad di tion to
Priscilla, Betsy had four chil dren, all youn ger than Pricilla: Mary Al -
ice, born on March 19, 1857, Betsy Ann, born on July 9, 1859, Mar ga -
ret Jane, born on March 5, 1863, and Wil liam Cat tle, born on April
16, 1865. To con firm Betsy Cat tle’s mtDNA haplotype, we iden ti fied
and tested a de scen dant of her daugh ter, Betsy Ann, and of her sis ter
Mary, Priscilla’s alleged aunt.

COMPARING MtDNA HAPLOTYPES

Priscilla’s mtDNA se quence was in ferred by col lect ing a bi o log i -
cal sam ple from one of her liv ing de scen dants through an un bro ken
mother-daugh ter lin eage. (See M1 in Fig ure 3.)14+++To de ter mine the
mtDNA se quence of Betsy Cat tle, we gen er ated two ad di tional
mtDNA haplotypes from sam ples col lected through de scen dants of
Priscilla’s al leged sis ter, Betsy Ann Klingensmith, who was born two
years af ter the mas sa cre, and also from Betsy Cat tle’s sis ter, Mary Cat -
tle Bladen, and whose bi o log i cal re la tion ships to mother Betsy Cat tle
were unquestioned. (See M2 and M3 in Figure 3.)

Bi o log i cal sam ples were gath ered us ing a mouth wash rinse pro -
ce dure and DNA was ex tracted from the cel lu lar ma te rial us ing the
Gentra Sys tems’ Puregene® DNA Pu ri fi ca tion Kit pro to col (http://
www.gentra.com/pdf/400128-000.pdf). MtDNA se quences were
gen er ated by Sorenson Genomics Lab o ra to ries (http://www.
SorensonGenomics.com) us ing ABI 3700 au to mated ge netic an a lyz -
ers and se quenced us ing Gene Codes’ Sequencher® soft ware (Gene
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**** 11Backus, Moun tain Mead ows Wit ness, 144.
+ 12Backus, Through Bonds of Love, 54.
++ 13Backus, Moun tain Mead ows Wit ness, 85.
+++ 14Names of par tic i pants in this study have been with held to pro tect
their pri vacy.



Codes, Ann Ar bor, Mich i gan).15++++

MtDNA haplotypes rep re sent ing mu ta tions from the CRS are
sum ma rized in Ta ble 2. The three haplotypes in ferred for Priscilla
Klingensmith, Betsy Ann Klingensmith, and Mary Cat tle Bladen
show iden ti cal mu ta tions in the con trol re gion: 16224 (C), 16311 (C),
16320 (T), 16519 (C), 73 (G), 146 (C), 152 (C), 263 (G), in di cat ing that
the three women share a com mon ma ter nal an ces tor. The ge netic
data gen er ated from this study, com bined with avail able his tor i cal
and ge ne a log i cal sources, sup port a matrilineal re la tion ship be tween
Priscilla Klingensmith Urie and Betsy Cattle Klingensmith.

To eval u ate the fre quency of the ob served haplotype in the gen -
eral pop u la tion, we used this haplotype to query the on line Fed eral

 

Philip 
Klingensmith Betsy Cattle

Priscilla (born 1855) Betsy Ann (born 1859)

M1

M2

M3

Mary Cattle

Fig ure 3. Ped i gree show ing the ma ter nally linked lin eages of Priscilla,
Betsy Ann, and Mary Cat tle.
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++++ 15Wal ter Bär et al., “Guide lines for Mi to chon drial DNA Typ ing,” Vox
Sanguinis 79 (2000): 121–25.



Bu reau of In ves ti ga tion mtDNA da ta base, which con tains 4,839
mtDNA haplotypes.16*Be cause many re cords in this da ta base re port
only base po si tions 16,024 through 16,365, the mu ta tions ob served at 
16,519 and those in HVR2 for the ma ter nally re lated Cat tle
haplotypes could not be com pared. Con sid er ing only mu ta tions at
16,224, 16,311, and 16,320, the fre quency of match ing haplotypes in
the FBI da ta base is 0.2% (9 of 4,839 haplotypes). It is pos si ble that the
fre quency of match ing haplotypes would be less than 0.2% if longer
sequences were available to compare.

Com par i son for HVR1 and HVR2 to the Uni ver sity of Pavia
mtDNA da ta base (10,667 se quences)17**yielded only four ex act
matches (0.04%), all from Ice land. A fifth sam ple, also from Ice land,
matched the Cat tle haplotype with an ad di tional mu ta tion at base po -
si tion 150. Ad di tional com par i sons to the Sorenson Mo lec u lar Ge ne -
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TABLE 2
MtDNA MUTATIONS FOR THE THREE INDIVIDUALS TESTED IN

THIS CASE STUDY

HVR1 HVR2
16224 16311 16320 16519 73 146 152 263

CRS T T C T A T T A

M1 C C T C G C C G

M2 C C T C G C C G

M3 C C T C G C C G

* 16Keith L. Monson et al., “The mtDNA Pop u la tion Da ta base: An In te -
grated Soft ware and Da ta base Re source for Fo ren sic Com par i son,” Fo ren sic 
Sci ence Com mu ni ca tions 4 (April 2002), elec tronic edi tion http://www.
fbi.gov/hq/lab/fsc/backissu/april2002/miller1.htm (ac cessed May 4,
2006).
** 17We con sulted the mtDNA da ta base “Genetica Umana” of pub -
lished and un pub lished data be long ing to the lab o ra tory of An to nio
Torroni, pro fes sor of Hu man Ge net ics, De part ment of Ge net ics and Mi cro -
bi ol ogy, Uni ver sity of Pavia, It aly.



al ogy Foun da tion mtDNA da ta base18***(4,092 se quences) and to the
Hu man Mi to chon drial Ge nome Da ta base19****(1,624 se quences) pro -
duced no ex act matches, which fur ther sup ports the con clu sion that
the haplotype is rare.

The low fre quency of the haplotype shared by Priscilla
Kligensmith, Betsy Ann Klingensmith, and Mary Cat tle Bladen in
avail able mtDNA da ta bases strongly sup ports a close ge netic re la tion -
ship of the three women.20+

CONCLUSION

Priscilla Klingensmith Urie has been re corded as one of the sur -
viv ing chil dren from the Moun tain Mead ows Mas sa cre fol low ing in -
con sis ten cies in the avail able ge ne a log i cal re cords. As a con se quence, 
the sug ges tion has been ad vanced that Philip Klingensmith and Betsy 
Cat tle Klingensmith, who raised Priscilla as their daugh ter, might not
have been Priscilla’s bi o log i cal par ents. DNA test ing per formed on
the mtDNA con trol re gion of de scen dants from Priscilla, her al leged
youn ger sis ter Betsy Ann, and her al leged ma ter nal aunt Mary Cat tle
Bladen, re vealed three iden ti cal haplotypes. The match ing mtDNA
se quences pro vide a strong in di ca tion of a com mon ma ter nal an ces -
tor for the three lin eages, sup port ing the con clu sion that Betsy Cattle
Klingensmith was Priscilla’s biological mother.

This method of test ing for fa mil ial re la tion ships us ing the
mtDNA con trol re gion does have some lim i ta tions, in clud ing in some 
cases a poor res o lu tion.21++How ever, con trol-re gion haplotypes char ac -
ter ized by a well-de fined mutational mo tif, such as that ob served in
this study, are clear in di ca tors of a shared matrilineal an ces try. In this
case study, the in ferred haplotype of Priscilla was found at low to zero
fre quency in the avail able da ta bases, thus mak ing ex tremely un likely
that Priscilla Klingensmith and Betsy Cat tle had a matrilineal link dif -
fer ent from a direct mother/daughter relationship.
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*** 18Sorenson Mo lec u lar Ge ne al ogy Foun da tion, “Sorenson MTDNA
Da ta base,” http://www.smgf.org/mtdna/search.jspx (ac cessed July 31,
2006).
**** 19Uppsala Uni ver sity, “mtDB—Hu man Mi to chon drial Ge nome Da ta -
base,” http://www.genpat.uu.se/mtDB (ac cessed on March 27, 2006).
+ 20An to nio Torroni, email to Ugo Perego, May 10, 2006.
++ 21An to nio Torroni et al., “Har vest ing the Fruit of the Hu man mtDNA 
Tree,” Trends in Ge net ics 6 (June 2006): 339–45.


