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FOREWORD 

The material presented in this pap!"r is the r esult of long hour~ of 
..,tudy and mur.h discouraging repetitio1l and comparison in order t 
arri\'e at a rather small volume of definite information. It i ~ hoped 
h0\\'('\'('1" , that thi~ information is sufficiently ·valuahlp to justify it! 
publicatiull and that sllch publication may lead to further and morp 
valuable studif's along the same line. Vlhile ('xtreme cal'(' haR b(,pn taken 
in " 'orking out and preparing data there are always possibiliti('>s 
error, and such undoubtNlly occur. HO\\,ever, (-~ven with SC)]]W I'J'1'01". 

and mistHkc·~ tbp \york should prove to be valid so far as it gors and 
serve to stimulate inte.rest in the suhj ect. 

" 7ithout the kindest interest in the " 'ork and closl' co-operation 
from the staff of tl1P State Historical Society the study could Hot possibly 
have b('en made. Particularly to Russ(->ll Reid, Sup(' rintrndpllt of t h 
Historical Society and of the fine Historical IVI useum at Bismarck, 
for advice and ellcouragpment, and to NIr. Thad Heckpl" of tIl(' Society 
staff for collecting many of the specimrns and p)'f.\paring t.lwm for f'tudy, 
thallks are outstandingly duf'. Thanks arC' also dtH' to H. L. V\Talst<:·r, 
Director of thr. North Dakota Agricultural Experiment Station for 
intpl'Pst in tlw study and encoUl'agem0nt in carrying it out. 

GEO. F. 'VILL 
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PART I : TREE RI NG RECORDS IN DAT ING AND 
WEATHER IN THE NORTHERN PLAINS 

Ill' [ ) 01' f :.; ronom 
ma.d.C:' publi' a. 



4 ORTII AK TA A .1 L :'URAL EXPERI\ tENT TATION 

In th 
rings th fi 'st ,'tep is t o 01 tain a 
'1'0 'e . io) of t H~ i f ' t 

studi d whi h will how on a, 

plane urf'a c:> the am ua,] rilloH 
from the center to the b · ,rk . \ 
full 'il'cul' r :-3 ti n i pre>f rat II:' 
for study as her' ar oft 11 va 'i­
uti n in th width of ril gs at 
differ n points ill tIt "ir circumf r­
enc~. How v 1', fairly g d r 'ad­
ings can be obtained from mnch 
.' maller t'ecti n', n l' m rings 
of around two in he in diumet 1'. 

In regions with longer gr wing 
s asons a study of t his t Tp i,~ 
often complicat d by doubl(~ ring::;. 
In thi~ northern region that diJ­
fi. ulty '{'ems to be v ry light as 
h SeatiOH i:::; g nerally 00 hort 

to allow the Jonbl rillg f rmati)]1. 

Th ,-, idea of conductin o' tree rillg 
work in tIl(" l\tli~souri Vall 'y f 
North Dakota was conceived some­
Lim go. Ther arC' innumerable 
old sit ..s of village Illdians in the 
ar a, ,b' gf(~at.1' par f them 
abanclOlH-'d so long ago that no 
Jefinit~ histori al at xi -to It 
was, 1he1'(-'fo1'(', necessary t o fiud 
._·orne oih/'r l'f'liahle III thod of 
dating if the archaeological ~tOl'Y 
of t he region wa to he 'utis­
fac.torily worked lL , 
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Figur e 1 sh , :: ih I tion the "ma ter stump" or ma -tel' oak, po ition 5, 
in a coul e ab v th r 'v r road some six mile~ northwes of Bismarck, 
N rth Dak t3.. M r. Lloyd Shoesmith, Soil Surveyor for th Soil onse vah n 
Service mad a thorough xamination of the soils in the area d escribing
them as follows: 

Location 1. "Very fin sandy loam to depth of 7 feet ." 
L ocation 2. "Very fine sandy loam tad pth of six feet. numerou 

sandstone fr agments betwe 5 and 6 feet. Dark colored silt loam 6 to 7 
feet . This d rk layer is probably a dark colored layer of the Fort Union 
Formation. Small holes ina'cate that roots have grown in this layeL" 

Location 3. "Profile sam as for location 1." 
Location 4. "Profile same as for location 1." 
L ocati n 5. (One foot outh of the master oak stump) "Very fin 

sandy loam to 40 inches, dark colored silt loam from 40 to 84 inches. This 
appears to be a buried soil, however it m y be the same layer the Fort 
Union Formation noted in Location 2." 

Location 6. "Very fine sandy loam to 7 feet very stony 5 to 7 fe t, 
dark colored silt 'loam 7 to 9 feet. This appears to be a layer in the Fort 
Union Formation. All of the material above this dark layer has b n 
transported to this site since the deposition of the Fort Union Formation." 

The slope between the "lone oak tree on upper slope" and tht:' master 
oak stump is about 35 % . The soils on this slope have developed in c l1uvium 
from the slope above the lone oak. This colluvium consists f sandstone 
fragments with a small amount of glacial debris. The soils in the vicinity 
of the mast r oak stump indicate that loessial material blown from the 
Missouri River flood plain has contributed to the soil materia l as the 
colluvium was deposited." 

Exact Location of l\lasterBurr Oak Stump 
The stump is located 500 feet north and 800 feet west of the southeast 

corner of section 13 T 138 N, R 81 W. Th map shows s cti n 13-the 
circle at the left is an enlarged view of the circle around the master oak 
stump. The master oak was sixteen and thre -fourths inches in cross section. 
The tree was cut in 1940 and has 373 growth rings. During the month of 
August two living smaller oak trees, both about 6 inches in diamet 1', 

,,,ere cut on th slope to the north of the main coulee-their locations are 
indicated in the large circle in Figure 1. Peculiarly on of them w as nly 
about 50 years old whereas the other was appr oximately 120 years old. 
There seemed to be little difference in their respectiv I cations except 
that the younger one was in a slight p ocket whil the older \va n ot. The 
latter had the most microscopic ring uf any tre upon which the author 
h as tried c unting ring . Th two agre fairly well except that the w re 
mol' dr.T years in the older of the two . It was impossible to d te m' le much 
about the possibility of the outside rings being wider since, 0 co r- , the 
last six or eight years have been natur ally producing wider rings. On th 
older of th t w o the last f ive w ere ,,,rider and in the y unger. the last , ix. 

For the sake of comparison the occurrence of dr.. w t and av ra,ge 
ears was plotted on cross-section paper fo r these two sn a ll t1' s alon gside 

similar plotting of the weather bureau record mentioned in this bull tin, 
th e author 's mast r chart or plott' ng of the master oak and ero's-secti ns 
from earlier trees from "digs', the la 'ger of the two larger oals, and a 
plotting of the master 0 k b Gladwin of Gila Pueblo Tree Ring Labora t r . 
Santa Barbara, Calif. All six wer e f un t o b in agreel ent in abo It 4 
year . out of 110 years compal ed and' 11 six were in compI .t gr em en 
in all but on case in 42 ther years. This makes a total of slightly m ol' 
than 80 aI'S of easonable agreement among the six chart us d. 

Th Gladwin char t (n t reproduc d in this bulletin) was mad from 
a ross-section f the master-oak. It is in gen ral agr ement . cept f r 
the la t ten y ears. no' do any of the other £ive charts menti ned in the 
fo r egoing agr ee in the last t en or twelve y ear . It should b . p inted out 
that the master 0 k was cut in 1940. Furth r st dy of the inte PI' t a tion 
of the Gladw in char t is needed in 0 _ del' to b tain 1 sel' c IT lation with the 
t eehniqu s used by the author. 
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(Continued fl'om Page 5) 
though prel:lerYing still the yery 
definitf' variation from year to 
y ar. Hence the be t solution 
eemed to b _. to consider ea h 

ring in 'omparison with its neigh­
bors . Thus the readin o­ of he 
ring i lal'crPiy a matter of judg­
ment rath r than actual mraSl.lre­
ments. For that reason a. la.ro·c 
numbpr of different. readings and 
transcription ~ ,,-ere made, aloI1o­
,,­ith yuriou" co-ordina.tiolls be­
tween seyeral of th(' transcriptions. 
Still t.here :5eerned to be too much 
yariat.ion_ The handling of the 
bloek~ of ,,-ood was cUlllb(~rsonl(', 
ma.rking was difficult and he 
number of rings present ne,-er 
seenwd to exa ·tly agre in the 
diffrrent transcriptions. Thi._ led 

111111 111 II 

to th search for ::;OlllC h it r 
n1<'th d of handlillg the 1>rol1em. 
It. 0 'C'UlTPd to :;ome of the Hi. ' )ri -
al ~o iety ;;;taff 1111'111 bert thn ' 
somewhat clll' rg('d photo:::;tat coull 
be madp ,,-it-h t.ll(' fill' lllaebin 
belongino­ to '1 It, RtaJ' Hig}1\, a T 
Department_ 1'11<' {'x]wrim .nt \\' 
mad and hll')H'd out llJ1exp('ctedly 
::;ati"fadory _ Thc rino ._ ~tu( d ut 
much more elearly : nrI. it was 
found t.ha.t tl'::lnf'cdptiol1. ]' pratcd­
ly lllad(' W(,1'(, pl'a ·ti all r - [Wl' c­
m Cllt., c,-('n though a r'on~idt"nlbl 
llllmlwl' wrre madp. Thrre w I'C 

still , -ariation:::l to a slight degr e 
due to differrll('('s in judgmcnt a t 
diffC'rf' Jlt tinws but tlwsp \\ '1'0 

eaily straightclwd out I y ro-ordi­
llating a, numher of he tran­
;::;criptlons. 

1 11 f 1 l! 1I~II !11l1 II I 

Figure 2_-View of a portion of the center f the rnaster oak, or stump
whose location is shown in Figure 1. 
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So at la.. t t!t(' rc l'Yoh ed a n'aSOll­
ably areurate tr('(' rillg~hart for a 
period of th1"('(' hUlldred and sey ll ­

ty-t.lu·(,c y -'aI's. Tlw rillg to rillg 
transcriptions " '('re ::;till too closdy 
'pa(,pcl to l'C'ad accurat(,ly without 
consid 'rable difficulty and 1'<' '()Ursc 
was llOW had to 11w Dought s 
system with SOIne yariations. By 
this mcthod the rings art' transfrr­
red to a long narrow slip of 
coordinate pap 1'. From a mid 
lin(, in the (,Cllter of tl10 :,t1'ip, 
lilH'S are Ul'HWtl, olle to pach squan' 
of the palwr, pc:rpendicular to the 
mid line, uhoY(:' the line for dry 
ypars, below for w('t y('ar~, wit.h a 
lot to l'<'prcscnt an un'rage yrar 

and a square gi,re ll to each year. 
This method produ('cd an easily 
read ('hart and laid tlw foundation 
for further progreS:5. 

The next st 'p ,,'as t.he stndy of 
tIl<' ma.ny p s t. remnants and cro~ 
s ct.ions that had Iwel1 gatlwrC'd. 
These were carefully and l'epeated­
ly transC'ribC'd also. O'Ying to 
th -'ir age SOIlH' of t.h p fragments 
yieldc'o rattH'l' impNfect. charts, 
hut all of t hL m pl'on'd complete 
enough to estahli.'h eo-ordination 
with the ma.in ('hart. Furthermore 
as has bc('n l1wntioll(-'d t.he material 
came froll1 l'atlwr a ,dde area and 
then' ,,-a. some , 'ariatioll due to 
local precipitatic)}l yariations . These 
pl'mT('d, ho,,·('y('l.', not to , I 0"­
l'l'ious din'l'sion from the definite' 

pf'riods of wC't, and dry years into 
,,-hieh til t; whole period sC'f'nwd to 
di\'idf'. 

Section' from cedar trees from 
the Badlands, an ak from western 
N ol'th Dak01 a and a huge oak f l' m 
utump Lake in Nelson County 
w re also tudied and eharted. 
There ,,-ere definit variation 
<;:howing a greater numb-'r of w .t, 
years in th -' Stump Lake oa.k and 
a eonsiderably ._maller number in 

the eedal". Nev('l"thd('i'~ eo- rdi­
nation proved to iw still not too 
difficult. :\'lany of tiw :l\"(~rag 
ycurs in the master ('hart appeared 
in the Stump La.ke oa.k a::; w -t 
y<.>ars and in the GPclar [lS dry 
y<.'a rs bnt the gellc'ral period pat­
tpl"llS p'rsisted to all iell'lltifial Ie 
('xt('nt ,,-itlt all of t11 ' II1. 

:VI ntion ha::; nl)'{'adv twC'n lIlade 
of tlw puhlien.tioll ,,' ~'rop Yield 
and ,y('at Iwr". I II ol'd(-~ r to te t 
th nt.lidity ( f the rnast<'l' chart a. 
chart \n1:;' worked Ollt from t.he 
rainfall data gin'n y('nr hy y ar 
in that publi 'ation, Ull ('o-ordinate 
pa.per ill exactly t.he amp way 
that th~ ring chu,rt had iwcn lllad . 
Fortunately the master chart ( nde 
in 1940 and the puhlislH'd data 
('xt.ended frolll 1886 to 1D41. Thus 
t lw \\"0 gay \ us t\\0 parallel 
.harts for some fifty-foul' year . 

The publish d da.ta. hc)\\,PY l',1'0\- r ­
eel the an'rages for tlH' ::;1: t a:s 
:1 ,,·bok. Ne\'Nthd(' " the tw 
.ha rt s eOl'l'cspoll(kd in nearly 

seY<'nty-fin' per een of the ypu.rs 
alld the alterna ting l)(' riods f 
moisturC' and drought ag]'('C'd al ­
most perff'etly. This cOlllparL 11 

S(,(,I11S to be vp\,y defiJlit<~ proof of 
tIk yalidity of rainfall hisL ry as 
shoWJl by Ollr trp \ ring 1'('(' rd. Ii 
the corresp nd('11 \ is so fully in 
agr(,Nl1ent for a. periud of fifty- u r 
year._ in spit of the cliff 'reI c in 
thp area overed, it, would ~ ('In 

IWl'fprtly safe to assnIlW that th 
r(':-:.t of the ma~h: l' chart is qua.1l .,. 

alid. 

.\ftf'l' tll<.' m:llly po:ost s and Ira ­
llH-'nt ha d bf'l'll prop rly ·ha.rt 1 
t Ill:' ta~k of romparisOJ \ ri th -h 
m:1:'1" er ehart ca nte 11f'Xt , \Iateri< 1 
1'1'0111 til(' mo tree Il t of til old 
it.c W"lS first cuml an'd wit.h t h 


a tel' chart. Tbi lllatNial can 

from the Ft. Lin oin ~\Ianda.l1 si t 

which ac ording to th in ormation 


http:Ianda.l1


); U W LH ) \ 1\.0'1' \ ( i lUCTLT t H \ L ,·:x 1'1.l{ [ \ [ [-;'\i r ~T '\'['l () ~ 

gi Ten t o Lp\y i!3 ~ 'ark \\,~L' 

abandolled and immediat r·jy 1>U1'I1­

d by 'he 'ioux abou t 17 0, 1'lw 
Y[lriOll pier 's from ('aeil of tlw 
diff'rent . ite~ ,y ,'],(' fir;:; t e0111par let 
with l'a th lt h 1', Thi~ }'('quil'l' 1 
(' ar -~flll ;-;tudy, l\Tos1 pro minent 
groups of ril g ' either wd or dry 
'\\ P loC': t d in ('Heh ('ha.rt, 1h<,y 
,,- '1" then l Iacl'd side b y sidE' and 
th Ie' 'S ('lear a r1'J'P('ment ' " ' ('1" 

traced until t he charts could h' 
.ll'l'aIl6t'd ~id f' by si 1<, ill the' C' UIT('c t 

ord('r of cutting, TIl(' cutting 
dat l \\'a~ 'o)1::;id(Jr'd to be t h ' 
d ate of tlit' last 'rill~ \\'1l<'1l O'1'O\\'tl1 

ha I 1'(·~H)(,(l. It rnwl1 })(' l ornl-' 
in mind that his study dol' " not 
dea l ,,-itll a d('~prt region bllt ,,-i h 
on ill ,-Lieh, al though there un' 
veal'S of ('xtn"n1 (' drought illt('r­
0.: pl'ri';("d \\'i t 11 ,,'ct YC':1J'S , Y t 110 

year i ~ so ('om plt,tl'iy d efiei(, ll t as 
t o :'ltop growth and kill tIl(' tl' PC'S, 

In the aboyc lll(,ll t iolH'd pulliea­
ti)Jl i t i .' nute\YoJ' thy that- (l\,C'll ill 
he dri(' i:i t Y(" , 1'~ 'llO a bsolutely 
, mIl ,t , '!'Up failure is l'<'('ord(,d., 

-\. , a uHl tt(' r of fact. i t is p retty 
well pm\' 'll l)y t he debris fr III 

'\'(,11 t he' oldest village sit(" that 
through ui thei r lifp ill till' n>giol1 
the LVlandaJls l'ai~H'd crops f ('01'11 ,. 

beaus , q uash t:-; , '1 " a nd derivc'tl 
a very la1'~(' part of t h ·ir s lll­
istl'II :(, from t.ilt 111, Thl'Y gradu­

ally aciapt C'd 1he crops t.hat the~T 
grew to tIl(' ,'Olll 'what. :-;('\' ('1'(> ('on­
dition of t he l'<' giOll and 011 tIt(, 
arrh:11 of}\(, \"hite m l' ll t ur H'd 
oYe)r 0 hem a llumlwl' of H.C'­

clilnatecl-aric i(·s of a.ll t lwil' l'J'OPS, 
ThL' It )l'iiag - ha ~~ bN'll of inr,' tim­
abl ' Y U II \ in t he " I i (' set tl( llH'l1t 

f t h· " !l"t n and cuutinue''' to lw 
so to l ay, 

Aftpl' Ih yo mgps t ::;i 1 had 1JC'('n 
dl'fini d linh cl up 'ith t he m tls t ('r 
,hurt an(l pre! I T wpll d uted , amp 

t Ill' p1'01 l('ID of he s1 ill )] d }' ;-lit f " 

I \\,::ts , () n fOll ll h:l1 t Itt' frag­

nwnt;-, holt . nnw of th' lll eu­
or lillat(·d with rillg;.< f >1IIH1 ill t hl' 
pa rlier p riod ~ of grow! II ill ~ lllll ' 
or t l1(-> hl'gc 'r fraglll'lI t;-; from til 
Ft. Lill('olll sitco. In turll it. wa:" 
foulld that pic'l'c 's from 81 ill old ' 
si f'S mat('lH'd IIp wit h 11H' (':1 rl y 
purti()l1~ If fragnll'lIt!" f roll1 tILl' 
.. itp whi('h shcn\"(·d ('arli('r datc':-o 
than Ft. Lill('olll, B thi~ lIlethod 
i t wa~ po~::;'hl(' to C'~IITY t hc' ring 
('ulC'llclar ('ollsid(,l'tl,hl fad he]' hack 
thull til() parli('st dat~: of til(' 111:18t('r 
chart. III thi~ 'wa y, from the 
olcl('st fragment s tlta t \\ ' ('1'(, 011 

lwnd till' ring r aklldar was CO\ll­
11Ie t<'d hark to til" Y(':.lr 1406 t,h:lt 
iwing 1h(' sprollting lat!' uf tit, 
olclei't tr('(' rut ill the hllilding uf 
tllf' olclpst . ..'i t,e from \rhi r h matc'rial 
wa s ayailahle, TI III~ thf'I'<' is 
ayailabk a continuous r N' Jr I of 
}Jr('('ipita1 iOIl 0\'('1' [1 pc'riod of fi\'( ' 
hundn-'ci and thirty 'ix y('al'~, 
TI1('I'(' b l'('asollahl( · hopI' t ha r 
usahle' ma. ' rial frulll .'it (·~ oi' np­
pan' lItly ~ till gn'att' l' :to'. than 
Hlos(' ~ tudi('d, Sitl'~ ",hich fl'Olll 
fairly good ('\'id"ll('(' arC' ('oll~id(')'­
allly oldN than any frolll whieh 
matC'rinl i ~ at PI" ~ 'lit a \'ailahlp 
may he 'X f'H\'ut( ' d a~ Oppol'tllliity 
offers, 

It should he ('l11phnsizC'd that 
da.tes :11'e not a lways ('xa,cot althollo'h 
t.hl'l'l-' ::;epll1 . littl (,' I'h:1I1('(' for \' fl l'i­
atiuus ill r('adill g of 11101'(' than OUI' 

or fin y(' a1's,A~ ha~ J)(' ' II poillt­
{'d (jilt, d ca y lIlay h:1\'(' ('lit off 
a 'C'\\- riJlg:; on th0 lIi :-; id ' of HOIHP 

l'aO 'I11Pllt , . and pOOl' !'(mdi1 i)Jl r 
t he' wood ill th(' ill tl'J'iol'!" may 
() (,l'as ioJlally ()h~('l 1'(' th '(' a lill g , 
Thi::; lat.t f'l' ] ()s:-;ibility i:-:; hO\n'\ ('1', 

minirniz('d Rill('P th ' f P :U' \ a ll lllll i ']' 
of f r aglll( II t s from p;U'h ~ i t (· \\'hi dl 
OIH 7 iOlI.' lv lllllst fall wit hiJ u. l' ­

s -ict('d ~ p('riod , In ill ,· (·n. {' of 
IUtllf'ual n u 'ai ion ' I th' nt t ill~ 
dat t'.' of 'O( d 1'1'01 !1\(, "': 11 • ~i tC' 
tluotiw r fact ~h()nJd 1(' (:t/- 11 in to 
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Figur 3.-Cross section of cedar log 71/2 inches in diamet r- Slant Villa ge 
Ft. Lincoln park, Col umbia Univer it, dig. Thi t ree was PI' b bly cut in 
1666. The earliest date of cutting of some 12 timbers f1' m this i t e is 1652 
and the late t dat 1738. 

tU ' '(Hlllt. ' " (' have hi~ tol"ical ev i­
rh n et' that \yh(lll a villag · was 
1ll0\'{'d -'UIlLC of thl' lwtkl' tirnbNs 
ill the old village \H'l"f' taken along 
alld l'p-US0d whell the w·w Olle' \Y~V 
built . It is H'I")' 1>1"01mh10 that 
I hif' habit pn'vailed at lea:"t 0('­

asiollaJly in til0 nld0l' village'S as 
it li(l ill ~()11l ( of t hp late!' OIt0S. 

Alld lIOW let us turll to a hric'f 
< C OUllt of tIl(' \-illage's fl"om \yhich 
timlwl"s hn\'(' ])('(111 daLf' d. Yuung­
'~t, as has h('('11 lllE'n1 iOllf'd, i:-; 1110 
Ft. Lincolu or ;:,Iant VillagE' -'it0 . 
This Sitc' form s a part of til(' Ft. 
Lincoln State Park wbieh com­
prises IH:',' i(iPs tht' village' site, tlw 
site of two U.S. .\1'111Y Vlilitary 
POBt '. 1t is loc'at('d somC' fiV0 

miles. south of ~Vlalldan, ~J. D. 

Com;iciPl'ahle ('X(,f \' a ti ll g; Ita;.; he' n 
done at this it(' \'hich It ,, ::; vi-
1('lltT of long occupa t ioll . D(,h ri " 

of lodgc~ somctinl( ~ , l '\· ('l'al huilt 
CUI18t' (, llii\" (lly till' O llf' O\' P)" th f' 
other, is foulld tn a (i<-pth of t ,,' 'iy > 

to fift(>('ll fp ( 1, rrhi :-:\ ~it( ' ,,'a:-;I '\. 
:'tHtrd a1>o\"C' a,halldonc'l ail 'It, 
t h(' r('ar 1760. TIll' .. f ndaJI:-: 
'uffrl:('d at that tillw 1"1'0111 1 h0 fir : t 
gn'at smallpo~ ~('()urg ( ', in 1H' 
midst of ",hi -'h the' Sioux Hl'(' ,'ai(l 
to hay!' attae kNl t}l(' \-illage, drin Il 

out Ow f; \Il'\"i , ' o)"s and IHll'l}('d a ll 
Ow lodgl':-;. A lay!'r )1' bu)"n d 
matpriai just hdo\\' th(' . u['fae 
o\"er lH'ariy all of t h(1 ol(l site 
.-' ('Plll~ to ('(~)"r()hol'atc' tlw ::: t ory , 

From t his .'it(' W(lI'(' anl.iiahle 
E'Ol1H.' t\H.'ln' )"c'maillS of posts and 
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timb r, con. istin of fOlU' of oak 
and .ight of pdal' . It , n lS f nilld 
in t llclying 1 he matE'rial t hnt he 
oak and (,('dar co-ordinakd sati~­
faetorilv and the cedar \\':1,' bpttC'l' 
pl'esen';.ld allJ more eU:-3ily l'cad. 
It is all intt'l'cstillg fact that ('(,dar 
OCCllrs ,\"i th rOllsidel'u blp fl'l'q lH'llC,Y 

in all tlw:.;e old sitt's. '1'odav 110 

cedar at 11 is found \\ ithill aI 

hundred mile:' of t h(' l'f'gion. \.} ­
parently it ,\"a~ ~o esiPPH eel b: 
the -~ arly inhabit. llt? of the r ginn 
that it has hpPll entin'lv C'xtpl' mi­
uatt>d. In that ('Ollll ' ~ tiOll i t i.~ 
o Ix ' IlOtNl that) \\"hilC' th ' lT \\" L 

cOll!"'i(ir'rahl(' ('('fbr alollg; the' bl dL 
of t Il( ' ("tllnUll R ail rin'l' thlrt r 

Yf'ars ago, odt y til(')"' i.' !l1l1 < 

tnl('p of that SPl'ric l . 

Figw' 4.- Cl'oS e 'ti n of buried c dar iog, 8 inches m d iameter f 'om 
Slant Village, Ft. Lincoln p ark, Colwnbia Univer ity dig. This tree was 
probably cut in 1735, the latest da te of any of the timber fro 1 the Slant 
Village site. 

he pirl'p~ of \yooel ha \' for 
c [nT 1J i U(' 1)(' JI Ilumh('1' d from 
Ole to ,,,('l \'(.' . The fi r .'1 p iN'( ' 
s ems t h '-\' })(" 11 ut in 173); 
tIl(' _N' mel pie 'P , f C pdnr ,'01 ( 
7~ .! inchr, in lianH'f,Pl' ,'(,P11l.' 10 
han 1>(,('11 l'1l t. ill 1666 ; tIl(' tldr l 
piP{ 'p of oak, c inclH's i ll d ia nw1 PI' 

wa ' U i ll 1664; N(. 4 W~L ' )f 
pdal', - illphf' s in dialllPt ,1' nllel

"R. 'ut in 1670' No. ,), I' cellar 
. !ld of ubOllt the >canl{' : iz(', \'n ~ 

http:pl'esen';.ld
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cut in 169l. A~ bearing on the 
disappearance of the cedar iu the 
\"icinity, it is to he notpd that all 
of the cedar post: wpre 'ut more 
than fifty years befon~ the dc­
struetion of the village. There 
are in the sitc remains of many 
badly de 'aye'd 'ottollwood p ts 
of much largf'r size than those of 
oak and ('edar. The tongher and 
harder cedar~ and oaks, in smallf'r 
ize ',\V '(' equal in strength t.o 

considerahly large}' cott.onwoods. 
It might be" fron the fact stated 
abo \'C. , that in the later years the 
c ttoll\youd \yas the only remaining 
available mat rial. 

In the Korth Dakota Historical 
Quartprly, Janl.lary-.\.pril lHlIlllwr, 

101. XI, ~()S. 1 alld 2, there ap­
peal'S a cla~sificatiolL of \"illag(' 
.:ite a!oJl!)' tIl(' ...\Ii.'ollri in N ol'th 
Dako a and l'o\lo'h approximation 
of th ir rein in' 'g. ]n thi~ at­
temp . a i l'l"la1in' <.i' tillg t he Spl'ITY 
site is listed .' of the' . nnw (,Illtlll'e 
p (·rio I hut sOI1H'what olch-, l' than 
1h '-' Ft. LiJl(' ullL ~d(·. F rom th \ 
Bpr.ITY ,' it,> t}}(.l'(' arc' a\'ailablc 
fairly \y 11 pI" 'ITC'cl n'maills of 
.' LX timh(-'-l':O: . T b l'.! ,,'('J'(' (lated by 
'OlllP~ I'L; 'Ofl fir.· · \'ith HlP ring 
chart.. fm lll h 1 t. Lin('o ln tim­
b( 1'8, ' ud Il ( !1 " 'i l l! the Wtlstf'l' 
c ha rt . pt t'l'mill atioll of ('uti ing 
cIa c :::;h Wi' a ~ligb tly olde!' :l\'('rag l' 
for IlP n nt C'l'ial f 'om the • 1 ('1'1'. 
f'itf'. Tlll ' fi r.. 1- timb(·.. fro 1 thi~ 
sit(:" til(' t'll 1>('1'.' heing n nmh . d 
SPf'J'l'y onp to ~ix illdusiY C' , \\' :}:-; 
ut. in 16,),- ; N). 2 \\': S C It ill 1644; 

1 1 0. 3 ill 1627; TO. 4 \L s 'ut ill 

163D; ~ T ( ,- ,hows the 011 st ('ut­• 

tillg datp, 1626; Nu. 6 was ('ut in 
1675, h ing the' yOllllg('~t in t he 
list, COl paril[O' these dat E'S \yitlt 
those fron tllC' Ft. Lincoln sit 
the' n n :rag<' L' S(,Pll to sho\\' a 
cunsich·rably old(·r clatl'. For Ft. 
Lincoln, the a\T('l'ag(' u til(-' datf's 

is 1684. For the SpC'fry sitp, the 
average is 1644. 

N ext to be ronsidel'<'d is the 
Larson site, also belonging to the 
latest or Heart River culture 
period, but giving c\Tidpnc of 
having b'en abandoncd ~()mewhat 
earlier than ('ither the Ft.. Lincoln 
or the SpelTY site. From this site 
he availabl matprial consists of 

pieeps of six timbers, These are 
numbered Larson 1 to 6 illciusi\'e, 
No. 1 was cut in 1641 and was of 
oak; No.2, of oak, 4 1 inehc~ in 
dianwt.er was cut in 1615; No. 
3, 7~ inch(' in di. m t, 'r was 
cut in 1618; TO. 4, also of oak 
and a,bou . 7 inelH'.~ in diameter 
was ut in 1635; No.5" as cnt in 
1613, jwing; the c'aJ'li(-'~t entting 
date; No.6 was cnt in 1()37. The 
aVC'l'ag;e datl~ for t.h· Lar' n sit 
rill g charts is 1G26. The Sp('rr~r 
and Larson si1.('s, hoth un ih ' (a 
side' of the ~\,Ii~s uri \ hi1!' tit t., 
Lill('uln ~ite is I)U tlw \\'( \ . . i, I , 
show a rather high ']' P rC(,l1l 'lg' of 
0' k to (,Nial' tball t op,: t 11(' Ft. 
Li loIn 'it. 

Hl'rc it i. \n· ll t) p~tu ·c a III 

co n. 'idpr fa.dR \\' hich hayp airC'fdy 
b ( n cldenninC'd about h :--i1 'S 

de ~ It \ ' ith, All of t hl' i"iit.- rom 
\"hi ~ 1 clat . ha\' \ b('r ll d)t '1 l ' n d 
from a. I 1ll111)('r of tin hpI'." 'ue 
allllO' ('l'tajnlv l\Inlldan . .l\'l:lIHbn 
()C'('ll}1a hOll hru.;valready h ('Jl llltur­
all 

v 
dividec illi) hn' , TWl'incis.' 

Rih'~ of tIll' (',lrliC'~t p t'l'in 1, dis­
tillguislH d by la(+ of fortific ti n 
and ,rid 'ly space'll, l'('etangil lar 
houses, htly<, h .('n rIft• . ·ific' I ~1 , he­
longing t o an <I n :haie p l'i 
F )llowing til('rn ('om a larg 
lllunj)(-'r of sit(,R piacl'(i in a mirldle 
:V[andan l)(']'io l. Thc:-\p i:lit('f; lVe t'­

a~c considerahly larg('l' and pottery 
nrtifaet:-; sho,,' a c!<'filtit , advall ' 
in design and lUanu actul'C', Th 
honse'S art' still "'idply spaced, but 
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F 'gure 5,-Cross section of buried oak log, 71 inches in d iameter, Larson 
i e-log was pari of Lodge post, This tree w as probabl. cut in 1618, The 

a r age date of cutting of 6 timbers from the Lcu.'son site is 1626. 

a HCW fpatur p is introducl'd, tlw 
fort.ifying hy mralls of a ,,"ail, 
ditch an 1 1>u:-;tion ~ f the Yillagp 
arpa. Thp,,<, fortification:::; vary 
from Yf'l'y rude in the' parliC'st 
middlp period ~ itf' to a highly 
plahoratp and p vrf('ct('d Systl:' Ill 
~ u('h 1:1.' i. found a t tlw Ruff sit(', 
This fact. leads to til<' pla('ing of 
that site H -, to\\'ardf: t IH' ('nd of 
the middle· lWl'iod, 

Bphv(,f' 1l the' two prriocls tlwn' 
is evid('IlCf' of .:c \'('ral trall;:->itiollal 
sitp::! , matf'rial from one of " 'hich, 
is cOlls icierf'Cl in this paper, 

The last period which ('nd<'d in 
the practirul dissolu t ion of I\1a.lldan 
culture is tf'l'm<::'d the Late Hf'art 
River Pcriorl., To this p (·riod he­
1 ng tll(' thl'l:'l:' sitp -- alrC'ady 111('11­

JUIled abo\ p , The' eli.' inglli. hing 
mark f)1' t.ho , it(, of til l. ' p 1'1 1 
arC' a, mLlch r 10::;('r (' roweling f 
honses in rrbti \'dy L'mnllpl' :II' '[1,.' 

til(' uSC' of a rC.HI IIII ('art II ludlr 
inskad of a ITdangulfl..r ( l1f' , a n 1 
a y pry not!'\\'urthy a 1\,;111 (, (' and 
lluificat ion of tY1W allel method 
ill potte!'y man ufudll1'(', .\~ haf' 
bf'en said, this Pf·riud (. td('d aholl 
1760, Lat l' f'itc·s furt hC' 1' nor! h 
-,how a YNY dpfinit c' (l td tll ra l ri P(" r , 

Th lW. t sit(' from whi('h Illal eri­
al is Ryailahlp apparent ly J)('lol1g ~ 

to tILe transitional peri 1 lwhn-'(' ll 
th(' middl(~ and H('a r t Ri"('r, Thi' 
sit p, kl11)\,' 11 n. t.he '\V.. I'd ,' ito i:,: 
abo On t il<' "a:t si 1(> of the' 1\11is­
s uri sonw six mil e.' bel )w tlw 
Sp<'rry Bite and fiy, 1 lite'S aho\' 
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'Ix tilll hNI-I ar in '1 11 INl in t IH' 
011(' ·(ion from tLl' " rnrd ,it ('. 

TIl '(' r(' llUll) \>( 1'(' 1 \Yal' 1 1 1 
6. T . 1 \\ as ('Ul in 15111 and i,' 

f oak, 6 Illdw, ' ill tlianH tel'; ~(), 4J 

wa ut ill 1:-68; ITO , :3 \\'a, ('1\ in 
1527; 1 0, of oak 6 illrh ' ill 

di:und Pi' wa.' C' ut ill 15;~6 ; No. .'5, 
of f'd nr with a do lbl CC'H tpl', 

was appar('] tJy (' i t in 1558 ' , 6 
'YU. ' (' ut in 1 -51. 'I'll(' fi\ 'rrag(' 
e ll illg daLe for tll<' t im lwr~ at 
th ' '~Ta,]'(L .'itt' j.' 1.547. TIH']'{' i. ' 
a III ' h Ie t i l (. gap b('t \\'( '11 tIw 

('U tillg,' late', ' of Ill , \\~arcl :-lite 
tim l)('I' amI ~ II tho, 'f' fl'(HlI t it , 
Juk HI'art HiyPr :,it ' S, Th,,]'£': 1'1, 

hm\('\ 1'1' , ()( hpl' ,it \\ hic'l l fron 
all i " ailal»)£' 'Ylel IW(' fit ill 1,(,­
1\\ ' PI1 <1llC.i 1'1'(1) "bic,1t malt'rial 
"ill doub1I s.' l)p oht:tilll'd ill dl!!' 
~ i 11 I . 

1'111' firU I it from \\ hi"} 1 . 
llllml)(·l' or (ill11>( r , ('(' 1 iOJ\;-i .. n 

a\ aila})}!' i~ tIlt' Huff ,'it,', '1 his 
n l'Y diuit( ly 1 (' [ollg. t () (lw 

lid 11 IH'l'iml ill its Ia f(' _rC'a]'~. 
It j . a \'rry l:tl'g > ::-; i lr '11 it,' IwllLn.ll 
,' tate' and ll'O ('ct (' cl a.' 'I tat 
1 [l -k h r tlw Norf II D~ kol ~ IIi'­
t Ol'i('al S (·jl' t. v , I t li('s alol w f h( 
(' 19 r ~ 'Ny h igh t rrH('( ,,·it II . 
(' \11 han , Il ('[U ' 1h(' ,- il l< gf' (If ButT, 

Figure 6.-Cross section of buried oak log, 6 inches in diameter. From Huff 
Indian village-Heeker dig, This tree was cu t in 1518. The aver ag date of 
utting of 11 til bel'S from t he Huff site is 1517. 
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N.D., sonw thirteen miles sou t h 
of the Ft. Lill(~oln site. Her is 
found the must ('laboratr and 
perf(,ct('d furt.ifieatiun amung all 
thE' site~. Tlw huuses \Y('l"(' all 
ddinitPly rcctangular and spaced 
wici('ly apart. 

From tlw Huff site t here a re 
section::; frulll some elt'n'll differC'1l t 
timb rs . These are numbered Huff 
1 t o 11 ill ·lw~iH'. Nlo ,t of tlWlll 
are of oak, which ::ltill grows ill 
eonsici('rahJf' nbundan ef> ill thl' high 
hills south of tht' sit<>. No. 1 \Ya~ 
Cllt iIi 150H ; No: 2 was cut ill 1543; 
No. :3 wa~ ('\ t ill 1524 ; No.4 \n,'lS 

Cllt i ll 1.51;j . N o.5, a 6 inch oak , 
\Hl.: cu t ill ' 151 ; No. 6 a lso uf 
ua 1­ \n-1S ("ut ill 1526; N o.7 \\"tl. 

cut 'in };")42; 1 u. 8 , allnt l}('r 6 inch 
dit lllt'i <'J" oak,\\-as ('ut ill 150,~; 

N o. H a 4 } 2 ill ch oa k, \\"as 11i" ill 
151: ; )Io . 10, allot her ~1 ,T.~ iJlch 
oak , 0:] \" (' :-; }}(' (' ~ rlie'st c ltt"llg 
dat' from this sik, 1485; N o. 11, 
\Ya~ ( ' lit in 1;314. T h e' a, -prao-p 
cu ttin u' da t (~ fo r tlw H uff : i f' i~ 
1517. 1 11(' nld ('st dat is 14 5, 
tlw , OllJl g / ' ' j 154;. Thw; it \\" mIl 
pp a l' t hat Imilding ,.'t ar1lyl at 

th Huff ," ' (I •.)11)1-' 4-5 } ': r~ t .0'0 

fro m 1iUl i> r \yhi('h ~t 11't(111 -( gl'O -
[b'-' ('a rl. r a~ n y (' l lll ll l l'(-' 1 a nd for t" 
y ar :-; uo·o. 

)uld < PIW< l' t lla ~\ ,a Jl ch 1 

p ())k o(' ('lLp if' l hf' (l 1'P, ut .tt 
IlllJ<' h parliN d· (' t ha n had PI' \"l­

ou::,} r IWl' lL . II )po:-;I 'd . It i:-: t o 1)(' 
bop;~d t n a t 'wl> 1'8 fr)1ll " n H-' uf 
tIl!' (-Ia rlit J' ~li Idk I priml ~i t ::; U1 

tJ}(' Ar('haic si te ' mny ill tinw 
1 C' fOHIl L ~ 'I(':) \I im '\ (' ha\"(' 
thl' ..torv of ~ sll c('('s.'ful uc (' u])a ion 
of t Ili ::; " a 'e 'l a lo ng; tlw ~ ,Ii s()uri 
hv au ~1gricultun. l popul~'-lt i()ll fqr 
a' p eriod m any times lo n ger 
than that of our own w h ite 
race. 

Pf'rha p, it is \\'ort h \\-h ii to 
inellld(-' hpn' claf ngs ,,­orkp(l out 

for miscellaneous timbers which 
have been collect ed from val'iou,~ 
sourc s . Included iil this category 
is a se ti n from a large oak stump 
from thp somewha myst.erious 
Stump La ke. These stump" \vere 
visible around t he shol'(,;' and be­
neath the surfa. ·e of the lake e\" r 
sinc(-' th(' firs t settlcL yisited th e 
region and many suppo~ i tion,' ar J 
urrent as to tlw1r nge and the 

l'C'uson for t hr'ir prl ~SCll , t' o vVith 
a ('ons icl ' I'llblr r('(~ <'ssion of th 
lak<' during the J'('Cllt sprips of 
dry years some of t IH'lll pn (' 'gcd 
fn;m' t he watPl' and mack p()~8ihl . 
the' s l' C'llring of a ::; p (' 'inwn from < 

8ubmt'rged t nlllk. \Vi t h onl,,''' the 
~ illg}P ~I)(-> C'inH'1I a lld t he 11. rm ~ 1 
diff(' \'(' llc(' ::; in ('limate bcw('(m th 
regioll \\'11('re t lH' ma~t('r onl­ ,grew 
a nd tIl<' ('ast centn ll IX 1'1. of th , 
:-;tat<', it i:-: illlpos~ihl( ' to g(-'t yvry 
cIos' tL "'l' (' ' 1l1C'lIt , Ho\\' p \,('l' care­
ful ' cOIl1 Ilari:"1on ~ (I(,Ill ~ to ] lak_ it 
ypry prolx 11(' to} '1­ tll( 1 :-:)MIJl1 
Lak(' a k (' t-' a ~'i('d to gro w fur ~() m 
]'( ' . ,~ O I1 ill 154] . 

Another ..ill 'I ,:(' ,tion eon!. 
from tlw IGagle'.' N (ls(' ~'v[and[l. n 
Villa on till' { P of a h io'h 
Pl'0ll10llory al )()ut. a lllil( ' \\' ('~t f 
H lif. Arf f:H' " fro 11 1hi, ' ..it 
::; (>(' ]11 t 0 ~h o\\" ,'0 1111' d ( ' (' ~ I('n '(' 
an i w nl in<i ieat <> t hat llw .' it > 

1-nt. ' hl'i('fi v O" (!llpi( ,tl uH 'J' It 
"\' 11 ('1" I \\'fth dra \\ :d uf J1l o:-; t of 
~h ( llIall d: l.Il, f:lrt \W l' Jl n rj h. T il 
agrp('m 'l ' \ ' ii I t.ll<' Ill : ;t(' (' I a rt 
hert' i:'l fa J' fro)) pu ff'd l lll , t he 
IOllg wpt, p ri d from J~86 t () 1c02 
i.' rlfa 'I y d is ti lwlli : hahl(' :tnd t he 
I k st dUl C' on 1 }' t. imb('J' i~ 1 1 
o a y ( a l' OJ' .') la1 (,\,. 

FI'O Jl ' b l'il,Ay O('('l lpic'd ~itp fa.r 
IIp t h Littk l\ ri ~"i ouri ~'in'r n 'u. 
t. lw mouth of ('h rry Cl'('pk, lh 
(' ll('ctio ll (' Ull t ai.n ~ p a r ts of t w 
small (,pd :n' po~t~. Thpst' Ula tch 
with (1 ~H'h nthN and :l~n'(' ('Io:-)p ly 
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\\"ith tIt " mast.r cha.rt. TIt y 
show -'ut.tillg dat es of 1814 for 
the larg rand 1 11 for the smaller. 
'This sit J is traditionally Hidatsa. 

From the old village site of t he 
Ch yenll Indians on the Sh yf'nne 
River about fifteen miles east of 
Lisbon, N.D., there is ODe small 
.. ec ion of timber. 'The THall size 
and the con. iderable ~lill1atic dif­
fercHce between the two sections 
rE'lldcl'f' po:::;i ti ,\ dat.ing uncertain. 
There is ho\\"e\~cr sufficient agree­
n ent 0 giY the date of c:utting 
L s e1' r probably 1720. 

From tIll' Ft. lark villagf' , jt _, 

e upied HI to Ie 3 by the :\lan­
dans and lail·r by the Al'ikara 
'OIn( s one "y fine and clear 

·tion of a luI' . post. Th \,"uocl 
i... not d 'finit Iv id(:\utified but 

em. to r 'S( 1 b(, Hackb rry. The 
'ings f· In th > post a Tee " ry 
lo~Pl:v with t11 .. t' of th ~ J laster 
hnrt,~ an el ;-·how , 'utting nate of 

1 R. 

many 

years ago but at an unknown date. 
Compari 'on \,~th tb ma'ter (lhart 
sh w the usual variation du to 
inerea -'ed dl'ynf"s in the w('stern 
ar a, but shows pretty 'learly a. 
cutting date of 1906. 

La::;t i -. a se ti n froni a. vel' 
larg - charrcd oak 8tlW1P from a 
conI e me four mil ,8 north of 
Bismarck. The stump has stood 

] th anks of the coul . since 
b for the first 'cttleuH'llt and th 
wood i.e:; in r ~ rnarkably fine C 1­

clition. 1'h rings arc larger han 
th). n in the ma tel' oak, and \~ery 
lear. The cut ing d.at or more 

probably the datf' \\'h(,ll the tr e 
wa . girdled by fil'f' i ' 18 ~3, 

'rhi' complde ~ 1at ing of 
material at IH'P, )nl n,vailabl '. 
is to b hOI ed til: t mall. mol' 
specimen will b ' gradually ~ ­
quirt-'d. 

Th ­

lVlat rial from a hundred or 
more other sites should b oUrct­
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PART II: TREE RINGS AND PRECIPITATION RECORDS 

~ L BJE ''1' of di::;(,ll~sion i, so eOIl mOll or C'Xf'ik:-; m()n~ gt'IWl" tlN c 
ini('l'(':-' t WIl that . ,Iw \\'cather. It i,' a t c pie of Ollt. tanciillf!; 
human in\"( n,'st ,,'hieh hus ('Jlg:,lO'ccl thl' alt('1l1ioJl ()f IlInll ullll 

off r ed him fuud for ~})('l'tdati( J1 silH'v prirniti\'(' Illall fOllnd ~hC'ltpr 
from raill al d :-;llo\Y to 1)(' one of Uw basic e::isenhal:-; of lilc', In thi::; 
l'('gioll of t ht' North('J'Jl Plailk' "b('}'(~ agriC'ui urr is t hc' hasi' iadll ~tl'Y 
the prrS(']H'(~ 01' ab::::.I"IH'f' of 1l10istllJ'(' nl('[tIlS sucC'(,·~ ( . iailuJ'(' for the 
POPUlatiOll. As::t l'f':-iult. tIH'J'(' ar(' lward duzcn~ of tll('()ri('~ to aeCOllllt. 
for the' fael toat 'onw Yf'ar:' are \\'et and oHwrs dry. 1'lw)'(' i~ IJweh 
talk of cycif's, ;-;UJl~pots and nlJ'ious otlll'l' matt('r:" illl'!lldillg th(',ff(:,(' 
o radio, or of tIl(' firin o' of great qllalltities of C'xplosin's ill \\ HI' ZOI)(,~. 

Of (-'''ltahlishpcl data on preeipi1 u­
ti 11, ho\\' ','('1', tll('/'(' is u gr(-'at lnl'k. 
The' ('.~-'. ,YeullH'l' BtU'f-'an :-illpplies 
U:"'l with inforll at iOIl for part of 
t h(> :lreu t Plain:-; fur ollly ahout 
s Y('Jllv-fi,'p Vl'ar~. Old diarip~ an 1 
.iournals anc(llldiall \Yintpl' ~ Hlllt;; 

gin' ;o3cra1>:-; of i n1'orm atinn hl'l'C-' 

allcl tlwl'P whi h al'C' too ,'caitel'cd 
to pl'O\~(, of mllf'h \'alue. 

::4ome of t h more pessimistic 
]'(':,id n1s \\'110::;(' ill mory is ratlwI' 
fresheJ' for drolwht than for wet 
year, hUYt> au ' :.tHenl hp tlwory 
thai tIl(-> area i. gradually be­
, millg dripr ~tl}(1 drier. 'T'II('Y 

h:1\,(' poiJl ed thc' l'eeent dry 
v(-'ar~ with tlwil' cln:-;t st01'm~ 'ncl 
~\ ith(,l'in~ "(l~dation ~lS ddinit(, 
})l'(Jof. 

fuur,rears. III :-;piu, ()f the' fact 
that thl' offif>ial J'('C'ords an' [j \'('nw­
ed for thp wholp ,·jale \yIIC'J'('a:::; 

Ow tn'f' ring 1'('('01' 1 i .. fur a local 
al'('a only the:, (,OlT('~]Joud('Jlc(' i::; 
Yt"ry elos(-', forty-oll(' of tht' fifty­
four years }WlllO" in agl'('('nH'llt. 
'fhiti i. in ::;pih' of tlw fact that 
local show('1's uftc'l1 o('c'llr ill Y('I'Y 
;-:;mall ar("a:4 and that tlw raillb il 
ill a gi, pn YC'Hr may Yar, 011­
sidprahlv h 1\\'1'( II urea:" ullly a­
few milZ,.. apar1. COJl:-;('qU('lltly it 
S(>E'Ill" rea 'ullahk to a;-;:-:llln e that 
th' ail'J'llate pNiods of raillfall or 
drought a :5 l'f'Heet d ill l1w tn·(, 
rings of t lw ma::;iC'l' on k arC' 1'I'aSOJ1­

:lhly \'alid for a Y('l' r ('()J\sid('rabk 
ar('a. In cOJ\:;;;ide'ring nw faets to 
hE' gi"PIl ti}('n.fol'c' it lllU;:;t, b ~ 
l'f'mt'lllhpl'ed ahnlYs 1hat tl}(' (1. ta 
coml'. from OIW' small an'a :mrl 
t h:lt n en--' will 1)(' Illinor ,'aria1 ions 
ill ('('ltain . ('aI's ill ~pit, of tIl( 
g('I1f'ral agn'('nlC'llt fur all an'a, a:-: 
large as Ow .,tak of N rth Dak()ta, 
It sh nld b f' ),('lllt'mhC'l'cd , al~l J 

that tlw rp 'ord,: f t. ,,(. rilt(r oTo\\'th 
",ill lmturally h ~ ' HlO t h C'l',with 
[C'R. • ria.tion !'rOlll ( :U' t.o Y('[l r , 
than Ow c tll~ll )'[\ lnf[\ 11 1'('('01'<18 , 

c;ilWe' ,fleet, of, \'(, '31' m:1Y 
CH,IT O V('l' to on e C'xtl' ll , int 
~ucr~E'cdil)O' ell' Y fU', 



:::0 !'i'UR 'rn DAK TA I ' LTUl~AL E " 'l:aH .\IE ~T .rl'ATIU~ 

a tree ring char of omc fiye 
hundred and f )rty years frO! 1 the 
year 1406 to 1940 illCln'iYe. In 
considering the tr e ring records, 
n attempt is nUldp to r "ad any 
seasonal records, as the rings of 
the Inaster oak are to min Ite t o 
pl'rmit all aCCllrate differentiation. 
It ,'hould IH"H'dh Jil S he noted 
that there is a diffel'f'ntiation be­
tween. pring an l summer growth. 
1'hf'ligh1 colo]'('d, somewha1 porOllS 
appearing portion of the ring 
repl'(,8('nt8 thr spring ~rowth which 
is produced by rains of the previous 
fall and willter precipitation. The 
dark portion of the ring, rather 
more compact in appearance marks 
the summer growth produced by 
the rains of lYIay and Jun larg('ly. 
The summer growth is terminated 
by a distinct dividing lin easily 
seen the lighter \yood of the next 
Spring'.~ growth lying iIllm diatPly 
besid' it. Thus each yearly ring 
is a r mbinatioll ()f lioht and dark 
\,"ood. The proportion of rach 
will \~ary from year to y ear \Yit h 
the seasonal distribution of pre­
cipitati n. 

As the long chart is ·,tudied it 
becomes lwrfectly clear that years 
of drought and Ill< istu)'e s ~ (-.>m to 
nm in ~eri('s sometim s separated 
by hOlU Oll( ~ to S('\'pra l y . aI'S of 
an'rage rainfall. In ord , I' to 
better read the n'(~ord st.ill another 
method of arrangement has been 
hrought in to U .'P . This method is 
to make a continllous line graph 
foIl l\\ing t he y(.>ady lin e'S ahove 
and below the median and 011­

tilllling along th .. nwdian for aver­
age year. . Thi ~ m ethod givc. a 
much better yi..:ual pict LIre of the 
precipitation variations . The suc­
cE'~siye \yet a nd dry p "ri)(1::-; are 
placed in ull..l ch bdtPl' per.-·pe tivc' . 

As one 1 01" s oyer h .. graph it 
a ppears irnpossibl to work out 

any ddillitc pattern ::L' to t h 
numbN of y('ars in nec(,Nlillg 
seri('8. That lllimber \ ' ari('~ gl'('ntl 
from nne year to a nlHxim-1ll11 of 
t hirty-nine wd yl'n)'~ and t\Y "nt, 
dry y(,~Ll·S. .\t ('('rUtin poin t :-; in 
the gnq h t.1l('l'(' are ypry sitar 
su('cpssions of 011(' to 1hJ'('(' \n"t 
years follow('d hy a ll ('qU<llly ~llLall 
numbpl' of dry y('a r~. Thi-' 1::; 
c·spr·cially notahk ill 1he Y ':11" 

from 17.52 to 1784. For til(' most 
part , hcm ('n']', the pcrio(i:-: an' ('011­

sidNably 10llge]', most of t helll 01' 
not l c.'~thall ii\ ( ~ y('ar~ . 

Below is gin' ll a 'hr llulogi 'al 
list of the alkrllai' p lwriods. Fur­
t.her fa cts with }'('gard t o till' data 
,,"m be prcscIlkcl farther on. 

The first period or nille'. Y(':ll'S­

1406 to 1415 was try. From 141.'> 
to 14:3:3 ther<' " ' (' 1'(' ('i~llt('('1l \\"(' 
y('ars. '1'h(' two y('~ll'~ 14:34 alld 
1435 \ypre dry, follo\n'cl by 1\yO 
wet. v('ar~ . Tll(' f Olll't('C'1l Y(,:lr::; 
from' 14:38 to 14.52 \\,pr(" dry . 
Followilw eame :1 \\'<'1 {)('riod froi'll 
1452 to 1471- 11ille1'(,1l v ('ar--. The 
fourtrcll y<:'ars from 1-!~1 10 148.) 
\ye1'<' clrv~ Theil ('alll(' 1,111'<'(' \\"(' t, 

years. 'From 14c8 to 1501 thel'(' 
wpre thirt (" 11 dry y( ' ar~. TI1t'~c 
\\' P1'(, followed hy fOil), \\,(,t, y<,ar;; . 
T hf'll from 1 f)0;) 11 ) V518 tlwr 
\Y 1'(' thirt(,(,11 dry y(·:tr~ . Th 
seven y('ar~ from 1518t n 1.52.') 
\\'ere \y('t.. TIl<' :-;ix v parR froll 
1525 to 1.:31 \\ f'l'(~ dry. Eight 
yl'Hl'S from 1.:n to ]'-3~)\\'(\n 
\\"d. Follo\ying \\"(')'(' f Oll], dry 
ycars l t IWI1 thn'(' \\'( t. '1'hc'1' (' 
wer i::' ix dry y ( ar~ from 1547 t o 
1553. TI1f' llill(' v <.'ar:o: from 15.5:3 
to 1562 ,,'pre \\,('t': Th( It cam ' ~t 
longer dry p('riod o · fOllrt( '('11 y (\ar:-; 
from 1562 to 157(). 'rhe oIl0 \\"­

ing \yct period \ya;-; un " of t h 
longest ill the' 1'N'ord- t\\,f'llt, 

yC'ars, from 1576 1 1596. T lli" 
\,"as follow el, 15D6 t o 1 611~ by 
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fifteen dry year. The 1 ram 
twclye \ypt year~, from 1611 to 
1623. Then cam' two dry years, 
followed by ne wet year and 
then oue dry y al' aud two aver­
age rears. The next foul' 
year were wet. The sixteen 
yeaTs from 1633 to 1649 were dry 
thi~ bC'ing 011<' of the lon ge::;t dry 
periods. They "-er - followed by 
fiv wet years from 1649 0 1654. 
From 1654 to 1663 there were 
nin -, dry years. Then cam by 
far th' longf'st wet period in th 
record. Ther -, were thirty-nine 
years of high r'ainfall from' 1663 
to 1702. OnE. dry year followed, 
then again thrpe wct. years. Thc 
thirteen yea.rs, 1707 to 1720 wcre 
dry. Then arne three Wf't years 
followed by four a\'(~rage ones. 
From 1728 to 1735 there were 
even dry yea1\'; three we years 

folImn'd.· Then there \ver' two 
dry y aI'S one of them extremely 
dry. From 1739 to 1744 there 
W '1'e fi,,' wet years. The ight 
year from 174-4 10 1752 "'ere dry. 
Th - years from 1752 to 17 6 
Y rit'd almost fr In Yf'ar to year 
and totaled tell wet years and 

lline dry y'ars alld four avcrag 
y ears. Th . ~ixt '('11 Yl'ar' f ro 1 

1786 to 1~02 W('1" ('xtl' mcly 
wct- perha ~ the wdt(':-;t of th 
\,-hole p(:..riod. Agaill till' YI'm's 
from 1802 to :31 YUl'iecl from 
y ar to year " 'ith many r :lvt'rag 
rainfall. Therc weI' ' ('Y n \\-.t 
and ::;eVt'l1 dry y('ar; in thr ~)('rh\ . 
The :six years from Is:30 to 1836 
,,'e1'e ,,- t.. They wr1' f lIow d by 
fifteen dry Y(,U1' from 1~36 ( 
1851. Tht, twc1yc years from 
180 1 to I e63 \H'rc ,·rct . They 
were followed by t h1'("c aV "1'age 
years t hen came two w yea.r 
and again two n.vpragc O1WI') . I'rom 
1870 to ] 876 th '1') six w t\\"('1'(' 

year '. From .1877 to lRDl there 
were' fourterll elry rear follmyed 
by two \yet. The :3ix Y('ar::; fr 111 
1894 to 1900 wct' ell' ' . Then 
cam two wet years, .-;uc(.' (' d hy 
three dry, thc yearR 1906 to 190.. 
being a.v rage. From:l 910 L 1020 
there were t('l1 wet years. ThiR 
wa. fo11O\\ ed hy ne a,verug .nd 
fifte n cr, dry y(,ars from 1922 
to 1937. The next three aI'S ill 
thiR imm diate lo('ulity \y 1' '' mod­
erately wet. ~ 

Pt'rhaps a stah:;tical arrangement of these we and dry )t: l'io. 
will giYe a ill 1'(' ea'il) read l' ul'd. An attempt t o nut.l·\:(-~ !"u It ::m ar­
rangement is giw'n below: (This arrangement is not in exact a.ccord 
with the prp 'eding paragraph ceausc this tal ulu tic n mit 1h 
'avrrage" years mentioned in t.hat paragraph.) 

1406-1.5 1415-:3:3 14:34-:35 1436-37 1438-52 l-I:;j2-71 1471-85 1 ~8;)-8 ' 
Dry Y1'8. vVet 'I'S. Dry FR. Wet yl'S. Dr~- .\'1':; . 'Yc" yr~. Dry y r. . W' Y ·'. 

9 1~ 2 2 -1 19 14 3 

14 '-150] FOI-0~ 1505-18 1ti18-20 ];)25-31 1;j31-:3~) lG3 . :3 I ;)-!~3-47 

Dry ~r r". 'Vet y1':-' . D1')'Y1':-;· 'Vet .. t r ,..' . Dr~' yT:'i , Wet ~'rs, D1y :n -", "\V d y l' t' . 
13 4 13 7 (; .~ 3 

-47-5:3 1553-62 };j62-76 1':>76-96 1 ~ 96-Hil1 1611-23 Hi2:3-2;j 162fi 1627 
Dry yrf:. 'Vc·t. yri". Dry ' 1'." _ Wet. }'1':"\ . 1 I'y yr;.:, W t. ~Ti", D1'.\' , - 1'", vY(, j '}'". Dry Y1"<. 

ti 9 14 20 }'5 12 2 1 1 

1627-:31 Hi33-4\:l 1649-54 1634-63 Hi63-1702 170:3 1703-01; 1707-.. 1720-2' 
~Vct yr!:i . Dry yr::" Wetyl'''. Dr:v yr::;. 'Vet ),1':;, Dry Y":>. Wd, y1';;. Dr: yr.', Wd Y1'.. 

4 16 5 9 39 3 1;3 3 
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172,' 3;-) 173,1- 17:3~-4 1740--t:-t 
Dr)- ' I'. . \\' ( t ) 1':-' . ] )1'.\' " Td . '~ .". 

7 ;3 2 4 

1 R;30-36 ] ~3t.i-.il 183 1-03 l SH,J-07 
Wet )'1':'. Ihy r r~ . \Vet yr,.; . Wd.\T";. 

li 1.i J2 2 

1900-02 1902-0.) 19tO-20 1922-37 
W('t,yr,.;. J lry ) ' 1':-, . W(·t )T::' . D r .. ' y l" . 

2 3 10 1,") 

"\.lthollgh th e IHllllhpl" of lry 
pC'I"iods 0\'('1' S(, '\.'f'1l y('ur,' IOllg is 
four gn'ater thall the number of 
\\'1:'1, t 11(' 10llgPH1 period:::; are \ypt 
OI}(,:-I. Th('n' i ' OIl(' 'Yet period of 
thirty-nul(' yC'tt-r:-i, OIl<' of t\Yf'llty 
y('[u's and ulle of pight t-'t'll and 
one of llill<:.'t('('U y ears. The I lIg­

est dry period is or ~ixh'ell 
yean..; hilt th(']'C' a]'(' Sl'\'( n dry 
!,priods of thil't(,pn to sixteen Yf'a l'S 
inclnsiY<, and ouly 11-' \\"t 011('. 

Th· s l()('s Ilot gi~o(' t t' ('umpldr. 
ph-tUI'<' as tIWl"(, a)'(' dry and \\'pt 

Il<'l'iods both illtplTllpt('d by JWl"iod ~ 
of 1he' opp )sit(> kiud lu1'iting only 
OIl<' to i'onr Yl'ars. For instu,llrf' 
1he }lNiod from 1471 to 11)01, 
shows a total of tW(,lltY-SeYl'1l dry 
y('ar' illtf'lTupkd at th e mid­
period by only thn"c ,Yet. years . 
.\bo t lw l.wriod from 1877 to 1900 
rOlltain s t\H'llt dry yea's and 
onl thn'(' \\'('1 OIlC'.. 011 the other 
hand from 1786 to 1 36 ther' a r E' 
t\Y(,lIty-nill (' \\ ('t years to SP"E' l1 

dry OIlC'S, :tIle! from 1416 tu 1438 
th 1'(> an' t\Y('lIty \\'('\ to two dry 
y('al'S, 

'Vh( n \\ 'C cum e' to tJw shorter 
periodH, h()\\,(-'>H", til(' \\,(,t Oll<'S 

u,re ('011 , i I('rahly ill the 111: .i )l'it-y , 
III the' lwriod. ulldpr ::;C'\ (' n Tpa]'~ 

ill ] (' lI h 1h th( 1'(' a re SLxtC't'l \\,pt 

})f'riod,' alH ollly ('11 lry yit h a 
total in v{'an ; f fif t -four \ " 1 
v(';U'~ allel hi ·t v - 1hI' 'P dry . " 1­
tog( tlwr of IOl1g' an ; hu)' t 'p rind:' 

17-1 t_;)9 17;j2-SG 17Xfi-l~02 l S0:...-30 
Dr.' yr ', YV(·t.\T";, YV ' t )T·. W·' ) '1''; , 

~,'" ]( JG I 

1 1')' .\' 1',', ] )ry yr..; , 

9 7 

1870-7(i 1 877-~ll U-\!)1-9" 1 >~) 1900 
\\TI~t '1';' . lhy °r;..;, Wet " DIy .n" 

14 ~ G 

1937--JO 
Wetyr-'. 

3 

there an' hn'ldy-nil (' \H\t t u 
hY(,llty-st'vell d)'y. '1'11(' :l\' Nagt" 

le ngt h of t]H' pt'l'iud~ is 8 ,8 years 
for the dry alld R.3 y(,:ll' ~ for thp 
w<-,t., In ('Y:1Iuatillg t h('s(-' figll),p 
it is well 10 hear in Illin 1 that 
tlw years c las~:)('d a;.:; llledium or 
a"er~g(', a('cor lillo· to figlll'<'S gin n 
ill ""TOP Yi<'ld a lld \V<'atlH' r" 
\\,('t'(' years ill whi('h :m :\\'('ragp 
crop of " olwat a.nd ('01'11 ,,':t,. pl'O-
Illced. Thi:-; \Youl 1 ltH'all 1hat 

t.hcrf' \\'(')'( ' a. tot.al 01" tlm'(' hIlJlclr<,d 
and t\n) year:; (Jilt. )f fi\'(' hlllld!', 1 
and thirty i'our whi >h \n.Hlld 11:1,\' '' 
pro 111(,(,(( :1n :1 \'('!'age OJ' het.tel' 
(')'up a nd (llly 1wo h un<l)'('d and 
thir1y ('ig ht yt'ar:::; that might linn' 
pl'odu('c'd ll 'ss tha.n all : \'('rag > 

('rop. 

http:3t.i-.il
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20 y l'U I': . .. .... . ..... .. I 
9 y arl:! . . .. . ... . . . . • .. . 1 

18 Y ':11'::. . •• . • . •••• . •• .• 

J I) yea l .. . .. . . ..... . ... . 1 
15 . n1' 
14 Tl'£Ll'ii • . . " , .. , . ' . . . . , . 

L3 y U Il" . . .. .. . .. , . . . .. 

12 Y a I's . . .. . . . . . . . ~ 

10 (', 1'... . . . . . . • . . . . 2 
9 y n l'l' . . , . . , .. " .. . 

8 y <'" ' ~ . . . , . ' ... . . ' . • . ' 
7 Yf';tr s, ." , . , ' . . . , 
t) yea)',' . . , . . . , . ' • ... ,. 

;) , ' 1'1.11'::; ,.,, "' , .. 

4 , ·ca.l':-i , 

I 

2 
2 
2 
2 

3 Yf':trs . . , , . . , . , . ... . , . 5 

2 YI':' 1'. , ".,' • . , ., • .• 

() 

kl gth 11 

btailll d 

1 
:3 
3 
-I 

2 

o 

1 par . ... . . . .. .. . . ::. 

' 1 h r l' a rl' n'('lln kll a lotnl or 
1 \\ () hun l]'('d :llld for i Y - ()IH ' \\' ('1 

('ur: ~lnd i \\, f) 111111dl'l'd ;t1)(1 Lhirl v­
; 'i J,!; h1 d l') r('ar~ . TIH' '(' alT, h()\\'('\,(:'r, 
Ollt. j,itirtp('11 \HL I)('ri()d ~ J~:-;i.illO· 
. ' \ ' ' 11 "C!Ll'l") ( ' l Ull I" '1' hil· tit ' 1' ' 
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I II f hi::; 'OIllle 10 11 i n ~ y h . 
IlO t<'(l that the troug ld p rio!! of 
In22 to 1! :37 i~ ( 11<' If tlH' fOIlt' 

1 ll !,?;f'-. t i ll t he £l've In nell' 'd nei 
-hir .y [our ('a I'~ r til<' t r ~ rin 

1'C' 1'. 

It L g rm 1.. Ui: T 'l'Xrt . 

ODi P r inciple or Irrigation Practice 
in 

N OI'th D ota 

ST TEMENT BY H . L . W ALSTER, D ECTOR 

Mr. Will s con tribution to th h i tory of North Dakota s climat > 
establish s the fact that its recent v ria ility h as occUlTed many times in 
the past centuries, It further establish s that relativel wet and rela tively 
dry periods have not occurr d c rding to any cyclic or r hythmic pat ern. 
Whether or not irr igation s stem. can be so designed and operated so as 
to permi pe io . f di -use i op n to q estio ; t he alternativ '\i ould 
appear to be the finding of w ys and m ns for the most. e on omic 
suppl men tal use 0 - water so that t e irrigation works could be used to 
advantage practically v 'y year. 

The development of a successful irr ig Uon economy in the area will 
primarily depend upon the sel ction . 1 d suitable f l' irrigation; a 
depe dable suppl of water s itable f use in irrigation, and provid 1 

t a reason ab le cost ; the 'ec use of tha water 'I,; hen need d; til 
choice and devel pment of cash crops, ed crops, and land us practices 
most likely to respond favor ably to pplemental wat r; accessibility to 
a profitable market for the products of tIl soil; and protection rom unfair 
competition in that mark t. When these principles are f lly recognized 
and followed irrigation will find its proper pI c 'n both the "wet" and 
the 'dry" years which lie ahead, 


