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Fronk Levereti NHotebook No. 278
Rezd in Jyne 1932 and marginal notes made.
Auge. G=10, 1922 Field work in vicinity of Rhodes, HMich., =
o1 # Drive {rom Stendish over WE Arensc County = - - =
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o 26«29 " Bast Jordan & the west part of county ~ - = - - -
W =31 " OnBeaver Island =~ = =« . @« - e e =4 o - -
Sept. 1 *  On Pere Marcuette Ry. Oharlevoixz to Gd. Rapids « -~ =
# 5 *  Hotes near Boyne Fells. Altitudes of B.0.0. & AN H,~
# 6 *  Boyns City to Bey Shors, Horton's Bay & Charlevoizx~ =
" 7 t NHotes asrouwnd Charlevolz = & o « =« = « =« o« =
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10 ¥ Garden Island = = « = e e = o = e« e . o« =
" 11 - 15% Beaver Island = o « =« =+ = = e« o o o - = =
" 16 “  High Island T T T
#0019 i On Ann Aybor Ky. Thompsonville to Ann Arbor = = =« =
Octe 2 # To Battle Ureek with Dr. Hinsdels ond Hr. Brigham - -
Foaturas near Ceresco snd Harengoes = = « « « « -
# 2 =4 " Hotes around Marsghsll, Hiche = = =« = = = = « =
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Bata from Eéxmeya by e M {}ragzory - = e = -
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Studies nesr Rhodos, Michigen.

Avge 8, 1922, Hhodes, Gladwin County, Michigsn. I go north on line of
gocse 386 & 36, 20 & 26, T 18, R 2 & to the road thet runs west nassing through
sand all the way from within 40 rods of the line of twps. 17 & 18, The only
clgy lond in % 18, K 2 & so far as 1 can lesrn is & strip along Tittabawassee
Hiver in sscs. 6, 7 & 8 and narrow strips along tributeries of the river »nd
awampy swales here & there in the twpe I went west scross the $wp. from corner
of sses. 2%, 3%, 2B, & 26, paseing & fam in ne part of ssce 27 =nd others i
gecs. 19 & 20, There are s few clay spots on these farms in secs. 19 & 20 hut
2 o8 deen as noast holes,

I grossed the Tittehavwassoe Rivar at Highwood. There is a narrov clay
strin esst of the river. I went west over ground traversed yesterdsy to corner
gecs. 27, 28, 33, & 34, T 18, # 1 B, I then went south 3 ml. snd Tind clay
subsoll in west nart of sec. 34 :nd heavy clay soll in west part of sece 2 and
suat oart of sec. 4, Billings Twse This ares and o snall avea in NE of sec, 10
and another in 8W of gec. 10 gre ali I find in the norithern two tiers of secs.
and in north vart of secs. 14, 15, & 16. There ig clay covering sandy ridges
in the gouth vert of these secs. There is heavy clay in nesrly =211 of the

gsecse. farther south on west side of the river as noted yesterdsy. I crossed

iy

to east slde of Tlttebawasses Blvor on line of gzecs. 14 & 23 nassing over some

P

cley sirine east of the vivere I then went south between cecs. 23 & 24 thyough
sandy ilznde In sec. 25 thers are clzy spots of s few acres each and considersble

land with clay at 2 - 4 £, There are good foarms here though the owner says

-

lznd here.

irat elaas

gy

there iz not much

o

Studies near mdenville
In Hope Twn., Midland Co. (¥ 16 R 1 E) there is sandy lend in secs. 1 & 12,
and bordering parts of secs. 2 & 11 & 13 with very few clay spots. The Port
Huren morainic belt shows a few definite knolls of clayey till, in secs., 2, 3,

10, 11, 14 end 23, Hope Twp. ond & gently undulating surface westward to the
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bluff of Tittabawasses River the vhole length of the Twp. N=-8, Boulders are not
rare on this tract snd eobblestones -alsge.

In scmeicasas, vhere the road had beon cut throveh 2 clay knoll, 1% shows
the knoll to be partly clay ond partly sand. In some cases the clay 1s sianding

on edre with sand rounding out the knoll thust

Diagram to show knoll partly of sand e ;i“;n’K ) v ”%
and :{)&I‘ﬁly clay in Kop@ T‘?{?{J., Midland Co., Mich. T S

This seemsg bo indicate = dlaturbance by the moving ice sheet. In sone
coges o lens of red clay is imbedded in sondy material. Such an exposure is
found north of Bdenvills on weet =2ide of Tittabawasese River.

There zre nlaces where the red clayey till runs to a higher »ipin then
horder trscis. Such a place iz found sbout 2 miles nérth of Bdenville.

We drove east into Mills Twp. (P 18 R 2 B) along center line rosd to corner

of secs. 14, 15, 22 & 23 through a district with thin and patchy sand ceabine
over ti1l. There ig less sand cover along line of sece. 1 & 22 than Ffarther
south.

We went north to covner of secs, 2, 3, 10 & 11, then weat on iine of secs.

Y e find olew
Sk o A Tl o ¢

#
3 . W

2%
L5 -
pt

ond with 5329 In sec. 9

b

e

there is very little sand. I am told seecs. 4 & 17 are sandy where not swamp

and there is swamp in much of sees. &, 5, 6, 7, 8, west of the angling road
in sees. 4, 8, 17. This road ig »nartly through swamp and is not used by outos
and ditficult for bteams to travel. Uhe swamps are thoughit to have spots of
clay, but are mainly with sond on thelr borders, in these seciions.
Gravel on Licke Warren Shore

4e went north on line secs. 3 & 4, Mills Twp., passing throush a strip of
sand into a $i111 Bract. There is considerable clay land in west half of sec,
34 and in most of sec. 33, T 17, R 2 E. The clay is at surface in vlaces ss

far west as the east half of sec. 3l. This land is in the Kawkawlin drzinage,

the divide being in west part of sec. 3l and in sec. 3. A considersble part
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of sec. 29 has cley land (till with scattered boulders) =nd so has 5E pard
of sec. M. In sec. 28 there is sandy land in north side but the rest is
largely clay land. In sec. 21 there is very little clay land. In gecs. 72 and
23 clay spots are mumerous snd also ln esce. 27. I went to the gravel pit in
the ridge in 5% part of sec., 14. The gravel is very sandy probably less thsn
40 per cent above 1/8 inch.

There is a gravel ridge in south wrt of sec, 11 that had = pit in it bub
3t is not now in use. These are both old shore lines of Loke Warren.

Warren Beach - Notes Aug. 9, 1922. {extrs mase clipped in)

Bast of Rhodes on line secs. 1 & 12 sand & clay in strips. Sandy ridge
in sec. G,Mt. Porvest Twp., Bay Co., %@ar%ﬁﬁﬁ across S5 of sec. Moraine west
of Bently has i1l at surfece of meny knolls. Warren shore east of Benily in
weat nart of sec. 21 and northward inte sec. 16, Gibson Twp. and eatches 740
conbour.

The beach crosses the vailway 1 niles §. of bently bubt map mkes it only
720! - vprobably an errvor, for it is to be only 710' at line of Gibson &
Mt. Yorect Twps. The ridge in secs. G & 7, Mt. Yorest is 725" as highest contour.
Beach not s well defined in secs. 4 & 9, Gibson, as in gecs. 16 & 21, Wt seenms
to be in esst part of sec. 4 and runs btoward center of sec. Us The beach runs %o
S¥W corner of sec. 2l.

Warren shore rung scross line of secs. 25 & 26, © 18 B 5 B about 100 rods
from acuth end. Another ridge runs WiW from south bank of n stream in east
part of R¥5" s sec; 25 across N part sec. 36 into sec. 35. A gravel pit in it
st line of secs. 25 & #8. ‘Varren beach rung into Sterling and is 745 there.
Warren beach crosses MCRR 1/2 mile east of the §lsdwin-Bay Co. line in sec. 7,

Mt. Forest and 60 rods east of where the railresd crosses line of secs. 6 & 7,

Mt. Forest, at 725' by Coopors conbtours. Warren shors crosses rosd south of
Rhodes nesr north side of sec. 13 and crosses lins of secs. 12 & 13 about 30

rods from axz3t end. It 1s opened for gravel in SW vsrt of sec. 12 ond nlso NE
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o
s

11 kmolls and surface houldere in sec. 10,

)

of Batey in sec. 14. There are
T 17 R 2 B. Near Sterling the Yarrven beach passes aboul 20 rods ess north

of center of sec. 70 =nd leaves the sec, 30 =« 40 rods south of ¥B corner. It
cube NW corner of Sec. 29 2nd crosses M.C.R.B. 40 rods 88 of depot. Its

altitude is 2 - 3 ahove depot or 7451 -~ 8'. In worthern Arenac CGo. Warren

heaneh

Wiesia

3

I op ovast on iine secse 1 & 12, T 17 R 2 H Yo county line on 2 tract with

strivs of sand slternating with clsy land. In sec. 8, Mi. Yorxest Twp., Bay

w

Go., there is a sandy ridge rwnlag B2 across $6s soubh half. Bouth of this
cley ig ab or nesr the surfuce in 8B ssc. B. In sec. 7 thore is cluy land in

L

soracr bul moeh of the ssc. hag sand o EY gororel fast thide. In secs. B

5

=3

i

and NBp sec, B, thers is mainly olsy land with only narrow strine of deen sand.

2 o

Theve is o 1ight costing 1L = 2%hick in much of this ares.

Both east and west of Mb. Forest Stobion in soubh onrd of sec. Y the lond
ig sandy %o denth of 3' or more and the north mart of sec. 16 is olso sandy.

We go east on line of sees. 10 & 18, 11 & 14, 12 & 13, My, Forest Twp. through

- = ¥ —
v 3 7
th very gpo be haere is 1/2 mile n

;.!a
?R
15
B
g
a

P
Sy W

q(&

in sees. 10 & 11 bul the entire secs. have sweoh fair farn land with only svobs

dy strip runs Wi across NW sl of sec. 12 and 5% of sec. 1 into

Wi part of sec. 6, Pinconning.

Southeast of 1% is a strip of clay land Fully 2 mils wide with very litile

)
gsand. 4 strivp of sand runs from HW part of sec. 12 across 5E of sec. 7 =md N¥
L
of sec. 8 Pinconning, =nd acrogs gouth part of secs. b & 4. It is only lj& - 1j2

mile wide and in places thin, 5B of this is s wide clay arvea extendiaz nearly
to Pincoaning, an area vhich Mr. Scoper left uncolored on kls Pleistocsan map
of Bay Co. The SE nari of Gibson Two., Bay Co., T 18, R 3 ¥ is cood form lsnd

7ith only occasional sandy spots or strips. There ars nlaces whers the houlders
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are conspicuous. Thers ars also i1l ridges. There 1s a conspicucus one in
woat part of ssc. 32 thet csuse the NB protrusion of 715' contour. This seems
t0 bs combinuved in fainter form across the anorth vart of sec. 6, Mt. Forest Twpe.
Studies near Rhodes

There iz & Ffaint 5111 ridge running EHE frowm NE vart of gsc. 9, Mi. Forest
into niddle of K. gide sec. 10 that csuses some proftrusion of contours o the
NE along south side of = small stream. It is 2 13t4le higher than $111 tracts
HW of 4% 6 - 10' and 1% i3 this ridge theb cznses the strems to £ low north of

acst or nearly at a vizsht angle to $he gensral slowns of the vsglon,

in »it gw of Steriing 65 H.side gec. 26

L—m

Graval

Y gsandy cover - 3% more to water in old lske beach.

There lz a prominent morsinic balt in the westsrn vart of Gibson Twp.
(" 18 R 3 ®) shown well by coniours on Coopars Bay Co. map. He made the creut
of the till catch the 810" contour as far south as the WW part of see. 30.
The moraine has shronz sxoression with knolls 10 - 20V hizh of 3111 clesar to
surface. Thers iz only zn occasional sandy vidge. There 1s, however, in sec.
7 & chein of dunes that stand on highest nart of The worsine and cateh the 820°
contour. As this 1s the correlative of Loke Wnlitlesay, the Whittlesey beach
eouivalent (204 Saginaw) snd 211 earliier beaches, Arkons ard Tirast Ssginaw,
are not to he found inslde this morainic belt (The Port Huron)., The highest
shore line ig thab of Loke Varren. vwe find this well develoned aast of Bantley
in weat nart of sec. 21 =2nd northward throusgh 21 & 18 nesr west side of zach
sec. Cooper has it catch 740 contour In sec. 16, 1t is below thet contour
it sbove P35Y sest of Bentley. His contours seem to he out of harmony with
this shore farther south for the beach crosses the roilrosd 1 1/4 miles south

of Bantley below 720 contour =nd it is about 710" by his contours 2t the line

P o B NP B T 1 A ) AL Warm el o acsdoe nidon dn con R Y Mtk
BY WLNS0n »n o HOTSHEL AWHB. JTO0B0LY WNE S0RCY TI448 11 8%8. U & 7 Ths%

catches 725 contour is the shore. His contours should be correct whers they

cross the MeCuR.Re but I fear he used barometric resdings instesd. The greater
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part of Gibson Twn. (P L8 R 3 B) iz zood farm lande Part of secs. & & 7 are
dovm on the sandy piain west of She Port Huron moraine nd are not cultivated.
inere iz soue s:ndy lend in sees. 3, 4, 9, 10 below the Leoke Warren lsvel. The
snore 13 not so definite hers as in seecs. 16 & 21 bul geons %o be in east pard
of sece. 4 =nd %o run south nesr cenber of sec. 9 There are gravel pits along
o miall stream on line of secs. 16 & 17 sbout 1/4 mile from north end. This

I

gravel hss aboub same altitude ag the shore line on sec. 16 hut is not as well

3

..,\

Probobly Ieks Warren formed this gravel deposit and

had its shore for o tine nsazr line of sscs. 16 & 17 wnbil the bar in sec. 16 wasm

bar is only 40 - 60 rods from west sids of sece 16 in the SW quarter

o, A S T ey 61 ” PR ] LN B o A
of thet sace snd iz 248311 nesver tho Lline of seos. 20 & Pl I leasves sec. 21

£

at the

conbing of sandy gravelly loam bt thers 19 a ciay subsoll. It is about the
szme altituds as the shors line znd mey have been coversd by leks Warren, the
ridge sast belng an of ¥ shore Dar.

I mapped the Port Haron worains in Avennc Oo. o where 1t crosses the

ET A S T ] Gy E A, O S % g e e N & & s K o
HeCofleHe B of 8Steriing. Its oubtser bordsr iz ia secs. 33, 33, 28, 27, 22, 15,

%

W, 2, T L9 R 3 8. Its inner border iz in secs. 54, 29, 28, 20. Huch of sec.

13
A%

o

8 a olain bub littlse sbove the sandy ares WY of 1t and the worains is low
in sec. 14. The prouinent vidge runs 5V across §% part of sec. 13 :nd HW of
goc. 24. The morvaine barely touches the 58 cornsr of gece 21, Thare i3 &

in it sast of thers cxbendine sg into sec. 27 and in this thers
are gondy ridges. The morasine here is less thon a nile wide, the se vart of

ssce. 27 beinz in the plain, covered by Lese Warreu. The south hslf of sec. 26

is on the vilain and soubh werd of the Nwg. The south halfl of sec.ZB is meinly

o

plain snd coated with sandy gravel. There is a shore line running across the

road ahout 100 rods from south end of line of secs. 25 & 26 a pravelly strin
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e

r slight ridge. 4another low rldge runms WOW fronm souilh banl of 2 gtream in

of 8%% sec. <5 across south part of thab quarter ssc. in north

L

£

of i‘i?;-; sece 46 and into Hig sec. 3D. There arve gravel pits in it whers it

o »

crogses the line of zscs. 20 & 36. The woper 7' is sandy but below this is
gravel ihat tests 88 on 18 inch mesh sieve. It has been dug inte about

This gravel contains clay balls, red t1ll, end isg not clean but has 2 loamy
or dirty spvearsnce., This beach nearby conuects with the leke limly in S8

part of ssc. 20 there being caly a narvow bresk where o siream runs esst (Plne

Riverd. There is

5% bhe line of asscs. 25 & 20. Ths

shore ol lake Warren mung into Sleriing, so It

mﬂ
e
S
?ﬁ
&
@
&
2
£y
foe]
&
&
i
ot
o
el
j¥e]
oot
e
[ i
p
£
fot)
&

thers as comvared with the ghation on H.CWE

re dHarren Shore

1% will be essy also to get its altitude nesr Sentley by comparison with

Benbley stsbtion. On returning to Roodes we {ind thot the lake Warren shore

£y

shoub 172 nile enst of thoe line of Gladwin nnd Boy Gos.,

crossas the

5

where = gravelly 1% formed in epst siove of & t111 knoils, This is

ahout 60 rods

Cooperts mav. I {ind that the shore

aide ol sec. 18 and crosses the

Tine of sess. 126 13 shount 80 rods frow esat and,  From there it vuns HE indo

Bgy Gouniy. b is thds is oponed Tov 5% vart of gec. 12

3 o o T % [ e 18] oy o g s
and sise btoeils beseh thed ls opensd Kb o Ly s3ec.e 14 znd probubly the same
E B ER 7 T BEa 0 .\ 58 oy BB
b the grevel o4d in ssc, 17, HMllle Wwp., BiGlend Gue. The kmolly %111 in
R TR NOVUUIP JUU0 T o S 4 sl
it £ UAAS VD ST L L Crah AW VIR A W

I

s o 5 S
r. Tron Bhodes o

sgly through swomvy lond,
there being ouly an cccasional ssndy ridge. The swamps are likely to have
t slightd depthe I walked back by the we

clay ¢ suorosd thel rune soubh from

i

¥

Smith's crossing = mils, then east a mile, south 1/2 nile, snd =28t 2 nile

across €82. 10 te rosd leading north from Hstey. HMuch of the land ig wet with
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sgems to he & clay mubenll. Much of sec. 9

is e-id bo bhe elay lond bub it is not clerred. Sec. 1 and
& »rominent

in this

Port Horeon Mor

The lond v 1Yy washwerd acress sec, 10 snd 2 and thia is the inner

s thuron morniue. Tho ore in in eees. 5 & 9. AL Bmithis

ey

There 18 a frym S of Smith's

alor s near surioee alons s abresm

eaet %o sse ths gravel shore in sec.

aac, 12 %o thoe shora thot rang nesy

ins nf zecz, 10 f mile and south on county line belbween

gec. 10 & 18, There is clay in mach of ssc. 18 szcopi the 8W5. In sec. 13

there 1s mors clay lond than sand but 1t bhas sandy strins. In sec. 19 the land

1a rather 3andy excent on the asst -nd south sides where clay is ab surfeace.

So zlao are

aovrth nord

EECTada] £ - b o3 g
QUi O 5330 e g Uy e

Zl. Also

o S
E .l ATy
01 38C. o

- P § s oy 4w o
in enst tert N&E sec. 21, The sond covers much of sec. 21 and S48 of ssc. 20,

in sscs, 29 % 30 there i morszs olay land

gxandy vot the rest
side hes claye In sec. 32 are ssndy ridges b most of the land is clay. In

3ac. A3 the SE part iz dy snd =lse soulh nerd of soc. 3. In gec. 3B the

-

He and 5B “Bg ars clay bub SW oart is sandy and part of B Wik. In sec. 36 the

clay is mainly in esst vart, about 3,4 of it being sand. There is a clay plein

with searcely any sand in szecs. 13, 14, 15, 22, 23, 24, 25, 26, 27, There is
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a gbrip of sandy pedhly lsnd alons the line

4 5,
‘3.3’). BRI, 4D 4

neariy to e

milas, Goopar's map may

show this ares correctly or nenrly 0.

g_‘!\

va thira of Carfieid Tweo., T 16,

B2 HE, =nd find the send in ridges or narrow obring with droad fla2% sress of
clay lsnd traversed by these sandy strips = Coover's contour map shows some of
the o wn g=nd in gecs. 4, 5, 5, V. 8, 8, O,

BHore LOTCss 8805. O & B o NE comner of sec. Y. Both soudh and north of it

% sy oot
LB TS

38Ce

aec. 4 mye said

T

“+

o

thet rang sast of this

s 9 4
Viiinge

et

sendy land

T drive back and forth over the NE nard of Gibson Two, snoush to gse the

MORT LT VT

0

BB, There i sand i 3

g »nd gouth

sec, L4, The MW nart of sec, 10 Has a rvidge

snd sondbh of T

rren Shors

3

There is some mabbly sand over 111 in secs. 1 & 2 and only 7ard of these

gsce,. is undear cueltivation. This webbly ssnd covars mudh of sec. and becomes

iand muns east on south side of Plne Bilver nesrly to Standishe There ig moraine

&

north of Pine RBivor 28 noted yesterdey in zecs. 20 & 26 thet rune NE o Starling
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covering the NV oart of sec. 30 =nd 211 of secs. 18 & 19 and west sart of

ey

The shors of Leke Warren rung aCros8s 86Ce oA

ssinz zbout 20 vods Ne., of

center and ) = 40 rods south of the N¥ cornere 1% cuts the WW

corner of sec. 29 =nd Tuns into the SH nart ~f Sterling crossing the M.C.R.R.

about 40 rods SE of the depot.e Its crest is aboub 2 = 3Y higher than the depot

oy 785 - 746%, Tuere gravel back of the beach ridge in the business

vart of Btoriing ot saue level which ia wrobably the nroduct of Ieke Warren

vofore ihe sirvong Bar wus fomad zast of 13, Fron Sterling 5B to Pine River

there 1s mone looss hexbured bouldery dvift with nore or less sandy material

w3 oy L S e e TP TR U PO NPy S . E POt 5 S
in ite Who moil i first-clags but is hetisr fthan soulh of ths strean.
1% is infarior o the $11L in the mormine wset lron Llerliang.

I follewsd the orovel ro=d Jroa soce 28 to 84andish ruming east on line of
" (3]

b T o e,
e S & L A

i

A
e

gecs. oF & 34, 8 30m6

111 along this course wi sand covers

Algonguin ab Ft. Lookoud

I an told by Mre Hoyes, an atborney at Steadish, that the Dluff at Point

Lookout is 25 = 20 Ldgh and o sendy gravel. Probably it hag the Algonguin

(21lsc called

as for o8 860, 13, T.00.08.7 He
Srevelly Poink}, and olse Sandy Pi. Whe Aulires River ig draining imperfectly
vy Low pluin much of the horderland belny now covered with several inches

5 5 Py

of water. Fhers in sownsz zeasons 1t iz wnder culitivaeition. Theore is 2 black

&

611 snd he thinks the subsoll is genoerslly clany.

by

% 3 iy 7 3 : . & F Theyes % 3 [ ¥ 3
He hag noted cloy also in low areas weal of Dusk i inT 19 R 6 % =nd

much ol bihe Aulrrey bhon guickss subzsoil,.

Thers is consideral

sasbern end of the coundy.
He thinks Crezory's map of extent of sandy ereas and of moreines isg far from

gorrschte So I will spend a dsy with aulo locking into the matier.
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Studies in NE irn Arenac County, Michigan

There is a strip of higher land bordering Saginaw Bay which was probably
s peninsula or string of islands in Nipiseing time, clear down to Foint Lockout.
I went as far east on road ezst of Turner as the east branch of AuGres River.
There is a clay ridge on weet sicde of this stream in east part of secs. 8§ & 17
stending 8 - 10' above the river. Most of the land in this region is less then
5' gbove the stresms and in places the road east of Turner is only 1 - 2! above
streams in ditches slong ite This wet season it is largely too wet o be

cultivated sast from the center N - 8§ line of Turner Twp. The west half is

®

high enough te drain rapidly and ie producing good crepse It has rock at
slight depth, usually 5 - 20' and the drift is a reddish clayey i1l with
pebbles about as in land that stood above lake level. The clay with but few
pebbles seems to be in strips rather than a general devosit - the extent of

these strives I have not detemined. I noticed pebbly till boulders in the
T I N

e

clay strips on weet side of the west branch north of Santiago in secs. 14 & 23,
T 20R 6 E and west of the east branch in secs. 8 & 17, T 20 R 7 B,

The sandy plain through which Rifle River flows in Deep River Twp. slopes

rapidly eastward. It is about 100 above the stream NE of Sterling and only

~3 DY . W T ode  amagnwr  Inonwe Y F P S - L 5
3 near Omere It may have been formed as an outwash when the ice border

2

3

20 - 2
was receding, or it may be delts material of Rifle River that wes extended
eastward as this lake 1ével lowered syl the stream lengthened. It is a
slightly petbly sande It is not likely to be of much value for farming yet
Palish farmers are trying to cultivate part of it.

There is a sandy strip 1 - 2 miles wide running from Omer southwest that

is at about the height of Nipissing waters 15'+ sbove present lake level. It

fel)

parellels the present shore clear tc Bay City and is followed by the old #State

<
ad
o

Road". The contours on the Bay Co. map show its crest to be usually below 600!
contcur. It is pebbly only about 595' where higher it is wind drifted dune

sznd. Between this sandy strip and the bay there is heavy clay land with
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scercely any szrd on it in soathern Avenac Co., bub
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a8 this map indicates. There is need for considaryable ravision of the Bay
City moraine =nd some shifting of the Port Huron from “he course <iown on
this man.

I went west into Gorfield Twne on line ol sees. 12 & 13, 11 & 14, then
south to Crump, aggﬁbr of this tomship heg avslay;y £111 nerr the surface
N, T went weat 3

:nd only sn occasionsl sondy ridege. It in Tair faym 1

“$

0

miles from Crumn to Kewltowlin Biver, then scuth a mile $o tesm line of
Garfield & Beaver, than esst to Linweod. There iz 2 Tittle szndy lond slong
Kerpowlin River but muﬂh of thia way on thies tomship line,¥ »orn passing
throush zood Fe rm}_{‘ﬁ‘* country snd Beever Ty, dg ecid 4o he IL""P-""TE? 1l sood
farm land,

I took ¥M.0. train from Linwood to Bay City and P.Y, from Bewr City to

Plymouth snd then hy eleciric to Yeyne snd inn Arhow,

Augost 18 T went to Lensine for confarence then
north =t nisht to Boyne Fells,

fugmst 19, Boyne Falls, Miche I find exnosures of = pebbleless clay
with ealcarecus nodules under the #111 in east purt of Boyre Falls up to a
level wore thon 50' above the depot. It shows well holf wey wn 2 steep hill
rannisz sest on the cuarter line of sec. 1. Theve is cobbly meterisl in
this clay ond shove thig is clavey 4111, The clev is also ewxnecsed 2t base
of the bluff like border of the plain on vhich Boyne Falls stande at east
gide of the village. There 1is till above it. This sxposure is 40! or so

lover than that in the ousrter line road. This does not look like westhered

4 e nwis T o - wa de Y S T TPy % - | VI » e b e 4 e
shole and 1 ses no oudorovs of woneeathersd zhels i want un to the ton

of o mrominent hill -bout 3/4 mile SW Boyas Felis in novrth nept of NWE

sece 21 south of =n =ngling road. This nill ia commosad of asndy mnterisl
with only a few pebblez inm it. It vises fully 700! ahove the velley a2t Boyne
Falls. There are hills fully as hizh about 1 1/2 miles cast in west nart of

sec. 23 =nd east nort of sec. 22, Boyne Falle Twp., They are more thaon 10001
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lower then the highsed

of doyus »ity there is & higher wavewashed plsin so

o

soons Lo be ab o3 - 2bY arove Pine

o om

£ R y N P A K A S 4, . 2 .
Goldthunlis ¢ dipissing @0V sbove lake at Charlevoilux.

ke ou

i1 want

Pine Lake to

abhoub Lo corner

line of gacu. o4 d,

Trom there Wi,

of Bie norsinic arsz culd

O N L P 2 VU SR St T vy o
ernble houldory 21iit along

Dyumlin Plastered Deposite

1

in the lake coverins NE part of sec. 8 anc S4 of sec. B
about to esst end of the sec. line or to & uile from the shore of Pine Lzke.

Between there znd Boyne City the shore of Lske Alzonguin is Bud ahout 1/4 nmile
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from the later.

We went north on line of secs. 4 & 5 to a prominent drumlin that crosses
the NE corner of sec. 5 into sec. 4. This has laminzted till exposed on its
5% slope where road cuts into it snd the limestone blocks in the till =re
striated on the upper surfacse, s¢ I infer this was bullt by plastering on of
naterisl under the ice. This drumlin stands higzh sbove the country esmst =nd
south of ite Its trend is WV - 8K snd the length zbout 3 times its width -
width 40 rods, length 120 rods (not including lower part of slopes). The
clayey #4111 in this drumlin is coated with 2 - B' of loose textured coblly
and sandy materizl. There is not a decidedly morainic topography bordering
it 28 I had represented in my map. I should now class this as & ground
moraine in NW half of sec. 4.

Hills of Sandy Gravel

§

‘here is a loose textured drift in the south and east ports of this ssc.

fe=

end in the district to the S5 past Boyne City. In sec. 9 the prominent hills
that I hed marked ss drumlins in noreine, are sendy gravel and more like huge
eskers. The trend is NW - 5E but they are somevhal sinuous =nd narrower thonp
drumling but not so narrow zs the ordinary esker. The surface is bouldery.
The cheracter of materisd 1s wore sirikingly differsent from the clayey till
of th@ drumling then is the difference in itovosrachy. There ave rather smoocth
surfaces in the low areas between these vnrominent ones se the surface isg not
of the ordinary terninal morszine type bul between 1% snd ground morzine.

I went from Boyne City to the camp of the Soil & Economic Survey in sec.
Zi, Wilson Twpe, by way of the gravel road thal runs throwgh secs. 1, 12, 13
& 24, 26 & 27, Wilson Twpe %o SE commer of sec. 21 vhere the cam is located.
On the sscent in sec. 1 some cuts in clayey till are made 20' dsep. The road

rung through a swale that is conslderably lower than land east and west of it
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and flat bottomed like o drainsge course. It ~lso has a gravelly coating.
I% is smach hisgher then Lake Algonguine I cams dowm into a vpassage covered
by »onded water in south vart of sec. 12. There is & low strip from hers
west to Porter Creek in gouth part of secs. 11 & L0 and north part of sec. 9.
There is aluo & low passage southward past Deer Leke to Deer Creek valley snd
down it to Bast Jordan, The passage to the west has o swamp only a few feet
higher than Deer Leke and perhaps 30" lower than the highest ponded water
level. The limits of ponded waber are very clesr sach side of Deser Leks and
Deeyr Creek st about 40" sbove Deer Loke. The altitude of the ponding =t the

camp in SE comer $s5c. 21 hns been dotermined by Mr. Wisler to he 150 shove
Lake Michigon or 131'. he swamp south of here oun bordsr of Deer Cresk at
line of secs. 27 & 28 is 115" above linke Michipgsn, or 686% A.T. Deer Licke
ias, therefore, over 100' A.T. =1d the swanpy tract west from iis north end
in secs. 11 & 172 i3 sbove loke Algonguin level. It was probably covered hy
nonded water in FPre-Algonguin time.
Ninisshnge »nd Algonguin Beaches

Auerust 20, 1922 - In camp, sec. 21, Wilson Twyp., Charlevoix Co. Prof.

0. 0. Smoer and I zo down Deey Oreek valley snd find a definite ice horder

o

of morainic knolls =nd houlders crossing it from 3W corner of sec. 71 %o
west part of sec. 28 where the U -~ 8 road rises to the moraine. Below here
there is not so high s wavewashed slovs on the valley borders as above. Bo

the ponding above seems to correlate with this ice border.

Lzke Algonguin »robobly came only ahout to the line of secs. 2

@0
5
g
[y
B

the mouth of Deer Cresk valley wheve it onens into the broader one in which
South Arm of Pine Leke liss. The altitude of the creek at line of secs. 29
& 30 =3 determined by Prof. Wisler is 640' A.T. The vond below in sec. 30

is 6147 a2t hizh staze. The stresm below dam is 586% A.T.



Notebook 278 - 20

in the zafternoon I went with Mr. Leighly to the valley of Boyne River
to deternine how for Like Algonguin extended un the valley. 1 got from Prof.

acs. 5 & 6, Boyne Falls Twp. -

153

Wigler the altitude of the rvallwsy at line of

il
i

571', e find the shore nasses just south of this crossing in an B - ¥ course.
The lond soubh of the sandy ridge thet morks the shore is 676" and seems not
to have been covered by Lake Algonguin. The sandy ridge may have been given
nart of its rellef by wind sction = it is cbout 677 - 78' where highest., It
is likely the ordinary stazs of Algonguin was nob over 678'. The beach crosses

to the north side of the railwsay near where it crosses from sec. B into ssc. 8,

andy beach rung oudl o the river bHluff anser niddl

0

Boyns ¥alls Two. A low
of asouth gide of aesc. 5 that indicates how far up the valley the later emtended.
We went dovm to the river on the line of secs. 5 & 6 and find thet in

west part of gﬂc.ﬁﬁhere are gandy bars running out into the wvalley that seem
i

to be Nipissing fsatures. They are just below where a dsm has been built.
ire Wisler zave the following data on the river here snd at other voints
between Boyne ¥Folls and Boyne City.

Altitudles Near Boyne Balls

Eiver at Beyna Falle above dam - 697!
L helow ¥ - 687

”hﬁ plain opnosite here on west side of the stream on the highway
ig 706! ~nd descends to 699! at the railway crossing on line of
sacs, ¢ & 16, Boyne Falls Twp.

Stresm on line of secs. 5 & 6, Boyns Falls is 6041,

The bridge is 608!,

Water above dam in sec. 5 is 32' above water below, =nd is &%8 &37¢
and ton of masonry 635.5. There is an 18 inch ¥lush board in this
neking 637%.

This backs water about 3/4 mile or to near line of sees. 5 & 8.

There is 50V fall from below dsm at Boyne Falls to head of this
posl from 687% to 637! in o 14tile over 2 miles by diract line.

The low gradient below the dam in sec. 5 is due to the filling of
the lower end of the walley in Nipissing time and only pariisl

o an
re~excavation since,
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Lzkke Algonguin
The Algonguin waters encroached on a plain that sloned %o a lower
level at head of Pipne fske in Boyne City but the effect of asgradation
there ggems not Lo have besn marked snough to be easily deiected. There
is only a strin of very sandy ridzes mariking the linits ot the 88 end of
the Alponouin fske.
There is a small area of clay Just north of the sandy Alzonquin ridess

m -

gide nf the highwaye. It is a browm clay

in ths west norit of sec,

[37
b

on eac

0

at surface ard nearly if nod guite pebbleless,
Some very gravelly hills border the volley at the line of Boyne Faells
and Wilson Twos. in gece. 6 & 1 that MWr. Leighly thinke mey be veluable for

highwey use.

€

Alti tudes

" .

Round Top hill in ¥E% sec. 1, he finds has a slope of 60° on its NE face
next to the velley as if cut into sither by weve zetion or border drainace.
Ho other hills slong the border are as sieeps

Desr Crock at bridge in ssec. 28, Wilson Twp. is 6710,
- LI # at line secs. 29 & 70 is 640°%.
# #o % line sscs, 27 & 28 is 6814,

m,..ma Hnll asntvonce et

Ml b b TIBRNE NS P e @

Highest level of ponded wabter nesy school housze in 3% nart gsec. 21 - 7310,

At line of secs. 26 & 27, Deer Creek, is 6911,
f # i 25 & 26 # # oot

Studiss in Wilson Twp.

2L, 1822 - In comp in ssc. P, Wilson Two.

s
(:2’:'

I

b

I went west on East Jordsn roszd to edge of the moraine 1}% nile west of
the line of Wilsom ~nd South Arm Twps. The moraine covers all of N8} sec. 24
a2 1ittle of east odge of NWE, =nd the NB half of S of sec. 24. In sec. 70,
Wilson Twn., 1t barely itouches the west line near the quarbter post znd lies
within 40 rods of it north from there. It follows north side of Deer Crsek

closely across sec. 30. I level from the creck at line of secs. 29 & 30 =nd
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the shore of Lnke Alroncuin -nd find it only 22V shove the ereck or 682 A.T,

;3.2

ridoe of dune sand in NI oard of sse. 71 has weints 35 ahove the creck nr
8751 5,0, b varts of it Awe 3 - 10V lower.

There 1s sround woraine ia thiaz oerd of sec. 3. Tarsinzl sorsine

tomosrenhy 15 mainly in the SEf of sec. 31 snd not much into N or forther

wast on south side of Deer Creeslk.
Swamling

5 2 2 Ty P E R e, 3 .
The 4ri7t iz shaped somevwhat i1nis drunlin form in wact »art of sec. 2,

Hilson Twne znd east oo

o

36, Bo. Arm Twm.  The ¥4 and of the northome

- o . £ T i, ¢ . " - "
nost ong 8% 1ine of sece. 31 & 325 has o sondy orevel srxesot o venesr of

bowldery locse texbtmred drift sbout 5' thick. There may bo 1il1) in the niddle
and 5% parts but I sse no exmesures to test its depth. There zre 3 drumiin

-
!

VR g k] -3 - SN ¥ e om N . . o
shaped ridses wlith HW « 58 trend crossing this ssec. lipme. 411 sre lov £ - 159

ahove the swoles hetwesn them. Thare is o nors »roninend ous ahoud in 1in

&9

with this northermmost one. It lies S& of the center of ase. . A doep

g
#

revine cuts across its §2 end and opens inte & lovland in 5 nart S, sec. Zi.
Thizs lowlond orobebly was coverad by Lske Algzonouine The lake coversd a
terrace in central wmart of ssc. 36 that sitands ahboul 20V above the low wide

plain in west wert of this sece This is zravslly btut the lower =lain has

clay soil in 89 werd of Sec. 36 The plain in north vart of sec. 37 is coated
with gand =nd there is sendy land from there to Best Jordan,

Thers are druomlin-like ridges in west nart of sec, 6, T 3L R 6 ¥ in
Antrin Co. like those in seecs. 31 & 36, low =nd slender. Thev are on a $111

tract stonding 50 - ?5Y or nore above Loke Alsonauin. Fhin £117 awitends
L ey o

s1lightly iato the east et of M8% soe. 1, T 3L R 7 W, Arvoand $ts west adge

{

clong the east side of the gravel road in NEp sec. 1, there is a strin of

gravel. If seens in nlaces to be above Lelte Algonouin level and to form the
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substratun of the $111 ares. But it is 2lso along the Algomguin shors znd
faraishaes matsrisl for o strong beash in the 2szst part of the sec. Thers 1 a

srave’ nit in it elowgs tno the ranes line near suerbsr ot that is opene

£

1) = 128 halow the hase of the berach vithout resehing the bottom of the gravel.
Glay wmder TLLL

A shord distonce 58 from here thers 18 clay lond in the lake bed, likewise

to the north in the plain west of the sravel This clsy is nehhleless snd ia
narhens what the Siate ! He A0 8 athered shale. 1

B N0

waere the N -« §

= B &R 4 Lo Yy PV g N L L P 1%
voad in ssc. § dosuonds o the grovel wond in BW ovart of the sec. The clay 1s

sxposed up to 30V or mors shove the plailn thot woe sévered by Loke Algoncuin.

Tere i ardinary clayey i1l overlylag it ot thiz road exposure.

Dovels in Yot Jordmm

) w3 . 4 - 3 rtE— - foa
Hrat Jordan I lewelsd up frow So. A Yo the

Sohool with fellowing

rosalbs?

Railrosd ~ 5BYY,

Foot of <”irsf; ‘:a'?:im - 5gat,

FTon of benk at ¥ = & ool - 506!
Poot of nexit bank = 6101,

Top of bank on o
same level.
Tha plain rises to zboud 660Y 2t cormer of sees. 13, 14, 22 & 24, as

I detsraine by sighting beck on the school muilding. The fulllevel
of Iwke Alsonmin is esarcely &" hisher, An isolatsd knoll in WV
corner of sec. 24 is shout 565' at bzse =nd & plain bz ck of 1%
along & stresm coming in from the NE ig 6684,

ain = 6544%,  This extends past school site at about

The wast helf of gec. 24 oo well ag gouth werd of 95 overter 4is on the

wlain. The enbire hilly nert of asa,

et

3 is nereine and sondy d0lft except

v thet arassed into 3% Tronm sze.

o ponks In sec, 14 the

hishest land Lo given o drmlineid shavdbng mt thsre i3 Imelly loose texbured
Arift ad lewer lsvels In the novt above Toke Algonguine The 8B¥ half is below

Loke Algonquine Thers ie a drmumlinois hill west of the ¥ - § cuarter line road.

In sec. 11 there ars drumlins of nearly tyne form =nd there is one in the esst
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vart of seec. 0. ILeke Alzonguin washed its west slone and hil: o dar cut
ecstward from 1ts north end a 13%4le heyond the line of secs. 10 & 11 or ahout
1720 rodse ¥ loveled fxon So. Am to $he highest Alrencuin in sse, 10 and mede
1% 666, Thare 19 5 terrsce next Lo the loke HA2U at heelk wide, The honk is
sheut 8% higher opr 600'. Then snothey terrsce visine e 610V a% back =ide.

The ateen bBluff hack of 1% is 627 at bhrow. There is thep o graduel s

a rather weak shere =1 a dwelling ot B50'. The hichest shore at bass of a eat

in north oxd of Arrilin fe 88681 cnd i)

this sltitude
nosrly to ftg and,

There i 2 cut on Wnz of =sge, 11 & 14

£ B & e NP g -~
80 mds Frow west ond of

o

iline thet exposes 2 = v of lake eloy wnder t311 ond helow this s gand of

mediun gonreencee. The clay is pebtbleless

ode
.

¢clew isg

n
i
b
o]
'h-&
g
<«
]
)
&

W

n this reglon. Thi
Alponovin besch and it kee 18V of 44317 osver 14 of the awiins »v Bind found in
dmz_;ﬂ:&m,algy@y with rumerous nebhles thoroughly kneaded inte i,

The Algonguin shore runs thmugh the west nart of sec. 2, So., Am g oo
vithin 1/4 mile of west sids. There is & low strin in west nart of sec, 11
that stond in veat helow hig:;f}mst Algoncnin level. Ferhevs a navvow strip of
water Iaid in 1t east of the drwnlin that ls in oast wset of ase. 10, There
is & smell £317 swa2ll at eorasr of secs, 10, 11, 14 & 15, nnt more than 51
above hicghest Algonguin hesch. It is tied %o the higher l:nd north of 1% by
z bar in 88 wort of sec. 0. 1 studied no fovithar north then 1ine off assa,

2 and 11 todsy.

Faabures Borderin: Tovns Biwver

Augnet 28, 1900 - in gsmm asce P, Wilson Twn. I find the hill in the

valley south of the highwey in sec. 27 hes a little houlldery meterinl camning

a sandy gravel. I gee no signs of shale or rock mmclisus. 3 highest voint

is about 750! or 20! above the nonded water level. It is elongsted in YNV - ESE
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direction ~nd smeoth ke = dromlin. Its scuth slope 1s very ateen dom to
Po0Ve, T went with Prof. Youmg to Soyme City snd exspined the horders of the
Irper welley of Boyns hiver fromn the lise of Helrvece T, westward., Thore

ore regsaahy

Ly interpreted to he due to river

meanderse. In some vlaces there is s sannin

by surings end starting of ravines
that eeem %o he the mein csuse of the recessea. There sre small island-like
sreas cut off by narvow channels from the mein Wluff. Thess are shallow

40 . T o . ; Pl o g o, ! i, 5 . o P
errosite riddle of island “ul are deeper tovard the onde bsonuse of erosion

L

by ragent

in the lower snds of these channelsa,

The s:andy devosits sre very thick nesy wxnd Bvangelins in the
Dluffs, ™t Lo the vest nesr erst limits of Boyne Ciir there is & gunmy red

10V of tove 1t is well exnosed nesr ¥P 1 on the Boyne City RR

the velley. This s in west pert of sec, 36.

=

2isht on north Pluff aenr line of secs.

& &

-

T went auteo Freon Boyne ity o ¥ollonn Leke atb resort st the 5T end.

P

2 north of the Like oubtlel seems to be swoothed Ly wave action up to

The alo

shond 0 above ths T-le and the neprsing Mmomocks sre net congicnous helow FO!

ahove loke level in ecst vned of the vasort.  In the west part » ridse comes

Take af TN shn

mw‘a Toka e

bw & dam at the cutlet.

T Find wivo 1 17 at 20!

ahnwa neasent s leval, The lgke 2 nile asouth

of the sutlet. Thers is then n strin of low sendy ‘end shont 40 rods wide

2 arovand the ond of thie baye The hishisnd south of esst end

ioon Loke is rather smooth in N¥ nart of sec. 15 and also around corner

e |

of secs. 17, 18, 19, 20, HMelrose Twp. The land in secs, 20 & 21 znd SZ part
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16 15 more hilly “nd of lonear dvift, The amooth nre-s hswve some loose

*«J\'
73

boxtured drift it thars 1ao olayay $i11,  Tho alonland sxbonds west ouly

ta 1niddle of Ling of seag, 12 7278 ond wlt e

> 4 Y Yy K % em P -
1ihEe zomth of ths marter 308%

i, Mave 1o g

In ahogd 100 rods

. Thnte is 2t the Mwide in the gwams

S

40 Besr Creelr snd drainase noviloard $o ¥alloon Loke.

T

Eheas

shie swarp in sec. 19 -~nd

nis

oA owoemaretad Rl b S
o LFy DEFMODOLAUEL LIEMU 2AANE

u e
Griven

to gampart the readhed,

s above the

bk T Y A% -2
lewel of Lok Alsonnuina.

E o lie Feew erd
oRGAD Dagin

ox

to a heleht of 20' above nresent Jevei, Data are needsd 40 show the altitude

A, T cronsed over the ®ence of hills thed liece ¥ of Bopae River in sec. 30,

Holvons, I the of Telee Alroncuin from sec. %1, Helrose
agae, 26 & 26 o WY aorner oF sec, 26, "he shors ig lees thon
T 1ine of annao, AR e 1o

the nodnt of hille In N¥ werd of sac. 76 in » course south of arad aocroess the

hishwey %o the line of » about 100 wds from north

and of line of zscs, ahore land norih of 1%

o ghore vazees 40 - A0 vada nordh of coeanr 7 gane, 2%, %6, 7B & 36, sad el
alroles avonad thrmeh center of 82 26 4o the ¥/ comay vl thance west o long
secg. 28 & 27,

#yndiaz near Boyms City

Thers 12 a thin coshiang of aandy sravel on tha Alrensn

%

the Hinizging the 2lay 1o at savfane in alsosa,

“he modern Grach Linkes hubt wevhems held by a

0! 2iove prezont level. It

is reported thot the loke was nearly 4' above Loke Michizen until an aertificial

Ty
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channel let it down to Lioke Michlgsn level. This was cut sbout 13! below
Lieke Michigon level, ¥From Boyne City I went south on line of secs. 2 & 3,
Wilson Twn. 2nd cene to the shore ahout 40 rods north from where the rosd turns
southeast. The shore runs weast from here to necr center of sec. % and then
begins to benr WW. Thie 1s its southernmost point in Wilson Twp.

I crocs a range of hills of loose texture in secs. 2 & 11 2nd come into
a swampy valley sbout where roads lead eanst =nd weat from this one. The one
leading oast follows the north zide of this velley to ithe provel rosd 1n sec.
12. This road crosses the swamp nezr the divide. Uhe valley is secarcely 1/2
mile wide epst Trom here bub is wider 4o the wegit, Phe unlande between this
velley and Deer Creek have loose textured drift ut surfaoce but in & few vlaces
the rozd in sec. 22 cutbs into = elay that looks like the lske cley se widely
present in this region., It is at an altitude of 300V above Laoke Michigzmn.

Features nesr Advance

Ausust 23, 1922 - In camp sec. 21, Wilson Twp. I go west to road leading
north across secs, 20, 17, 8 & 5; Wilson Twrpe to Advance in sec. 29, Eveline Two.
There are ridges shaped in drumlin form as far 58 as the centrsl part of gec. 21.
They are of loose btextured drift with very little cloy. The highest land is
rubbed smoother than lower lond, ng in the district HE of Fast Jordsn in gecs.

1

1, 12, 18 & 14, So. Arm T

The drift becomes more clayey north of Porter's Crock in ssc. B and the
drumlin shepe ig more like tyvme than to the 55 with less irregularity of shape.
This sort of lsnd extends into HYW nort of gec. 4 but nmost of the sec. is very

§

elevated strong moraine and this runs 38 heyond Boyme City. There is a swamp
which starts near line of secs. 14 ¢ 23, Eveline Twp. which is drained by the
west branch of Porter's Creek. A loke in SE nert of sece 23 is in it. It runs

across NE corner of sec. 26 =nd winds across sec. 25 nast center -nd SE corner

ond runs aeross north nart of sec. 3l. Thers is sn Algonguin shore on north
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side of the swamp in 5% »ort of sec. 14. It ties onto = drumlin at west end
in 5% port of S8 of sec. 23. The swamp lies east of this drumlin. There is
drier lend west of 1t that is below Leke Algonoudn level. This lowland extends
SE to the leke in sec. 23. Its west border runs north across east vpart of SW
sec. 14 snd turns west near the quarter line and crosses into zec. 15 about

850 rods south of the ¥ - W highway. The 5W corner of sec. 23 is very highlsnd

about 250 2bove the loke or 150Y zbove Lake Algonsuin.

kg = - 7 o e
Extent of Algonguln Uanker

T ¥ e b oy f = A % A

i went south zlong the line of secs. 14, 15, 22, 2Z, 25, 27, 34 & 25,
&, 3 ¥ P2 kX £ oy 3 o008 Prper Ll El P o
Bveline Twe. through s drunlln aren., The swomp in sec. 26 & 27 zad 34 13 wid

near the leske but narrow in sec. 2%. 1% seems Yo run esst Lo connect with the
swany noted above ﬁh@% runs from sec. 23 and to Advence and 1s drained by West
Branch of FYorbar's Uroske The conneclion is in ezal nart of sec. 27 or 5V of
sec. 26. I did not trace this todaey wut find it shown on my old field maps.
Probably algonguin waters extended through this swanoy strip ~ o2 well asg thot
glong west bHranch of Porter Ureek. There is pgravelly drift south of this LYoE: idy)
near the line of secs. 34 & 38 with a pit opened near Schoolhouse in NB vart
of sec. 34. This is above the Lske Alsonguin shore vhich cuts into iis dese.
Thers 1s nlso gravelly drift along borders of a small stresm in wead nard
of sece 2 from which rozd material 1s now being obtained. It is = very sondy
gravel snd so is thet in sec. 34. A screen is used at the »i% in sec. 34 to
zet rid of send, The nrominent hills in this dranlin ares are generally of

ordinary clayey till but one ln west part of ses. 26 is sandy and irregular

froet

thoush elongeted H¥W - S8. Uns in wesd side of zec. 2 hss s orest fust ur to
Alzonguin level. It is drunlin sheped so deener water nassed sround 1t on the
east in Algonouin time. Bast of this is 2 hizh drumlin thet ming to NV corner
of sec. 2. It is 3D - 40% above Algonguin in highest part. I now think it
doubtful if there wes a vassage Tor Lake Algonouin waters through west nart of

sece 1ll. The luoke extended only into NW nart sbout 170 rods. It extended
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about 40 rods into 5W part of this secs In East Jordan the Algonouin beach
lies west of the ¥ -~ 5 hishwsey a 1ittle south of center of sec. 14, the
cematery being below it,.
Drumline Jest of South Arm of Pine Take

August 24. Prom the caup in sec. 21, Wilson Twoay, I went through Hest
Jordan to west side of So. Am of Pine Lake then north slong west shore to
cuarter line of sec. 4, Sc. Arm Twp., kseping below the Algonguin shore =11
the way. The shore is within 1/4 mile of the vresent shore except in a narrow
nassase thet runs westrard from mouth of Monroe Creek to Intermedisnte Leoke
through secs. 9, 8, 7 & 18, S0, Arm Twn. as detormined in my esrlier siudios
about 1901l. There are drumlins in this swampy tract that stood sbove Loke
Algonguin but the swamp was below thet loke.

4 gver drumling with 8% - 882 trend. I

@
]
(&
.
N

I went wost o nile scress
then went north about 1 1/2 mile through drumlin tract =nd west = mile between
secs. 29 & 32, then north to middle of line secs. 17 & 18, keening above Lake
Algonguin all the wey. I went west to center of sec. 13, Mnrion Twp., then
south to the camy of the Soil Survey on west bank of Nowland Take in gec. S4.
I then went with the nmail earrim‘ébc Charlevoix running “nadi{‘nmrth a mile, west
to line of gsecs. 12 & 14 shere I overlock a swanm south of Adans Lake that was
covered by Leke Algsonquine There is & notch in the £i11 west of north end of
Adrms Leke made by Leke Algonguin at a level 25'+ ahove the lske =nd marsh.

A strong Algonguin bar was bullt across the lowland north of Adems Loke
that has been cut through by the lake outlet. I worked out an intricate set

of bars and shore features in this part of the Algonguin shore when here sheut

19014
Nipissing Shore
The Nipissing shore borders the cutlet of Pine Lake on eanch side leaving

e space in Charlevoix less then 1/2 mile wide between dluffs. Thers wes a bar

o
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from the south bluff running alonz the shore of lake Michiszsn thoet turns esst

on south side of the outlet. It is about as hish as the Winissing beach and

o
‘4‘

is of sand with few if any pevbles. The Hivissine is a cut bark snd the
materisl is gravelly above the cut and $o gome exitent under the bed of the
nazsage through which Pine Lake copened into Lake Michizen in Charlevoix. I
went south Lo 2nd of Sridge 3%. in Charlevoix across a plain about 650V that
hag a thin coating of sand over clay %o end of Sridee 3t. ut farther south in
sa8C. 35 snd WA oard of seca. 34, Chorleveix Wep,, thore le elay at surface.
Yeatures nsgr Charleveix
I took the =ngling road soreas sses. 2 4 1, Merion Twn. which is below

the Hiplasing beach and has a lowsy shore line on ite W% side. I then went

smudh in sece 12 and came o Algonguin shore at center of sec. vwhere the

o

“t " E J %, o - S T L ] b T B O, A Pl " a
gravel voad tumns easts There is a cub bluff in 111 have 40 « 50! hiche 1

&

went gouth from here over a large drumlineid which ocouwnles much of S5 sec. 12
and N8 of sec. 13, trending NHW - 358. The next drumlin south axtends to
north end of Nowland's Lalte and the next ons to the camn in sec. 24 at wast
side of the loke. It has two dhort ones hullt ageinst its west slove with no
deep depression between. Vest from line in secs 24 sre two other drumlins. I

k¥l

758 teken o Fast Jordan from this camp in the evening,.

8% of Boyne Fulls

Angust 25, Basgt Jordan. I went wiith Schosnemsn and Sousy to gec the
featurss gouthanst fron Boyme Fella. Ue fivst stopved at Boyne Palls %o
azamine the pebhleless clyy that ouderops under $111 in cast nart of the
villags =nd which I think is lake cl.y =2nd not z weathered shale. Ve then
drove to Eindra and noted shorsline Teaturss in the lowland betveen pmorsines
a8 far up 23 sec. 2, Warner Two., and to sbout 900!, The =ltitude at which

£y A,

change tc morsine ocours near lime of Gl & IEX in northern part of sec. 35,

Boyne Folls, is 850! by aneroid.
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Studles Betwsen Boyne Folls =nd Hlmira
There are zrevelly bars with B - 9 trend just scuth of the county 1line in
sec. =, Warner Twn., thot look to be beaches at hend of o bay. They are only
ahout 6 = 8 rods wide and they form a sevies of stens up the slone from north
to south with slight vertical intervals of 10‘&. A% lower levels there is not
g0 zood & develovment of gravelly bars. Thers is generally a claar contrast

between the wavewsshed vlain -nd the hordering humnocky morsine. There nay

e

.
rave heon an iecs howisr g

rozs the lovland in sece 28 & 33, Boyne Falls Two.
on the divide beltween Boyne River snd Deer Creel droinage. There is a
nrominent dmoll in the midst of the lowland in centwal pard of sec. 28 that
is visible from the ¥ - § road in sec. 38, I% stsnds more then 50V above the
bordering swamn and covers 5O - 60 acres as determined by the Soil Survey men.

[T

2y 1 e “ 28 e W ] DU, , e
The bed of the lowland ln secs. 26 & 3B, Doyne Valley =2nd sec, 2, Warner Twn.

hng a grevelly sandy loam sell. The gromnd weter i3z very nesr the surface so
erops do not suifer in the driest times. There has heen some diverting of the
streams sc they separnte and then unite farther down =and yun like irrigntion
courses. There are cchblestcnes and small boulders also in the plain pools

of these secs. In sec. 11, VWarner Twp., = short distance south of the BC & GRR

there iz a »nit in the side ¢f a knoll in which 2 pebbleless clay vith sandy
nockets snd sandy partings is exnosed %o depth of 10V, It is at an 2ltitude
about 450" ahove Lake Michigen cr 1030% AP, It nrobebly vepresents local
vonding and may be about the smme aze as the coverlyving stony drift. This is the

Ty A

highest exposvre of pebbleless elsy thet 1 have noted,

2

Yantures near Elnirs

]

e

At Flmira, 1226', the bluff iz at east edge of village. There is outwash
for 1 3[41; miles west., The rozd that runs north from ) mile west i =n outwseh
to where it turns ¥4 in sec. 14, Warner Two. There is 2 narrow striv of low

hummocks 5 - 15' high here thot =re bouldery. To the S¥ there ave higher
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noints 501+ above the ~lzin jJust outside. The plain at WY edge read 75' hicher
than Blimira Station or about 12600,

There is an abrunt rise of 60 = 70! or to nearly 1300} from the wlacas on
which Elmire stends to a higher outwash nlain in east oart of sec. 19, Elmirs
Twn., Otsego County. VYe ran exzst on this plain to corner of secs. 16, 17, 20 &
21 and it extends about 1/2 mile further to bmse of asnother sbrupt rise,

We went north on this plain. It iz over a nile wide, 1%s ezst border
being in secs. 4, 8, & 18, ~nd west border in secsa. 5, 8, & 17. Ve come to the
west edge aboub 1/% mile south of the county line near north end of line of
secs. 4 & 5, Blmirs. The aneroid there ﬁada 1315', The lower »lain - a
continuation of that on which Elnirs stonds, read 1250V near middle of line of

‘secs. 5, Blmira and sec. 32, Hudson Twp. (T 32 R 4 W) in Charlevoix County,
This plain runs HA to sec. 10, Hudson Twp., the west border being in secs. 10,
29 northward it 4s in the Lsakes HBurom
drainage through Sturgeon ltlver ond perhaps as far south as the edge of Otsego
County. The moraine west af drzins to Boyne River as far north as ssc. 9,

Hudson Twne

There wss cons iderable nonding in the hesdwaters of Sturgeon River in
sees. 23, 24, 25, 26, 33, 34 & 2B, This ponded wabter coverad the ¥V slove of

& noreine south of the viver in secs, 23, 34 & 35, The knolls are smsll where
submergence occcurred but are boulder strewn sc I class this aren clear to
south edge of Aranch Irke ss morsine. The part that was not submerged in
secse 35 & 36, ls very rugsed and stood over 13Z00' but with some noints sbout
14001 AT,

Features nessr Thumb Lake
here is morains from Branch bsoke HNE part, Clesar Lake in east pari of
gec. =7, NV of gec. 2€, and the west and north varts of sec. 23. It is not so
prominent =8 thst in secs. 11, 12, 1% & 14, Hudson Twp., but is hummocky s=nd

boulder strewn. There is =z gravelly outwash »lzin 5B of it extending to the
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lowlend thot was popded in the Sturgeon River drsinssze sren. It is about
12608 Hup,meedmbd-42d-shmomzatms near the moraine and droms down to the SB
siishtly. There is weve notching on the south side of the ares th-t was ponded,

£
4

well shown on & hill back of a schoolhouse nesr commer of secs., 25, 26, 35 & 36, sm
snd %0 fhe eszst and west from this hill. It is at about 12900 {(harometric)

There 13 a cobbly nitted plaln in HE oart of secs 22 snd HY of 27 that
seams to be 50V highew or ahauf%.mﬂ‘. lower mlain runs south on its west side
from sec. 15 across sec. 272 %o Zronch Loke. Vest of thig is o nlain ahout as

high ag this hish one, that fits onte the moraine in gseecs. 15, 71, 28 & 20,

e heronster gove Bronch felie an altituds of only 1100 'mt I suevect 4% is

25 to BO' higher.

Tone drainsge fron ths highest outwash in Hudson Pwp. sesms to have been

southastward past though mach of it iz now tribubary to Sturgeon River
of Lake Yurcn drainage. The »onded ares wag nrobahly held up to this high water
stage by ice in thw vart of Sturgeon River esst From herse. ¥e went o Thumh
Loke and noted & vlain on its south side that is sbout 75 - 80! above the lgke
in highest nart of 1140' by asneroid. This seens %o have heen fomed vhen there
wa$ a passags opsn aasbaprd.

o

In seocs. 3, 9 & ;.? there 1s a uearby nlane tract on borders of o tributary

Jz‘;

of Boyne River at shout 900', West of it near corners of secs. 7, 8, 17 & 18,
noralnic feadtures nenrly close this velley, =0 this seems %o have boesn the
wositlon of the lce border vhan the area esst of it was ponded. Therve i3 a
heavier so0il, some of 1t clayey 1111 on south side of this tributary of Boyne
River from sec. 18 west to Dovue Falls extending back to south edze of ascs.
13, 14, 15, Boyne ¥alls Twn.
Shale Oulcrovns
Ausast 26, 1922, Hast Jordsn. I maoped the west border of Lalke Aleonauin

in the South Avyn hasin as for south zs the county line =nd the enst horder of

Intormedi ate Leke 2t Algoncguin stuge from bhe county line north cs far as
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sec. 7, So. Am Twn,

Thare is 3 shal

¢ outerey in road neay niddls of line

of sec. 26 & 27 at clty linite of Enat Jordan 0% 60'. I -ise found shsle
g2st of Intermediste Liake on line of segcs. 292 & 72 at z2bhout G750,
There are asvs uterons of shele and dronlin vith shaniong of shole in
54 mart of secs 17 uwnd 51 of see. 12, So. Avn Two. Anobher shole &utcrcﬁ was
& - @ ouarter Line rosd. Thera dass nob seca to have

y Hanroe

fronm Ho. Arn to Intermediste Toka in Algonouin time

% 17, So. Ara Two.

Crosk volley into the central vart

8 red un o broach bo nenr middls of lins of secs, 8 & 17. Toter in
Internediste Loke hasin oxtendad Into wast edze of see. 17.
There Is a2 sandy 201l east of Intormediets Loke Trom nesr cornesr of 869,

30, southward into sntrim Jo. bubt nerth from this thers is o

SR | o ]
restied 8111 or & shales In ¥Monvoe Oreek vellsy there 13 considershle sandy
lend in secs. 8, B, 2« I zot arcound o the camyp necr aouth of ¥onroe Cresk

fopr dinnar and went north

18

ot

rlked about 20 niles,
zubtoe,
Liend

August 27, 1922 ~

to Pins Leke

in forenoon ond 9

Sharleveix, Mich.

eheut {4 mile in sec. 27 ond east
ghout B0 mode weet of line of secs,
north in secsn. 28 £ 20, Pheps are
very nomerous on the

on linszotons thot io

and into Charleveirx after dinmer. 1

3 in afternoon ond rods 8 wiles by

with Jimentons Tndsr It

I find the has

h s zravelly for

pert of zec. 28, It fe more sondy from
27 & 28 NW about to the polnt thot t nrojects

the sandy besch. They are

7008 6T NoTe -
vizes $o gxt

above the l-ke in ¥E nart of sece 28, It is nlao present up %0 nerrly this
height Tor & mils weed inte S¥ nart of sece 20 and ¥E of sec. 32,
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The land with limestone nesr surfece is too stony Ffor sasy culitivetion
30 most of it is coversd with brush or in nagture. It will all he seod
nagture lsnd 17 the »rush 1s cleared off. It io sll onsily drsined -nd the
zlder swamme on 1t are nov dry land - without artificial ditchine.

I went west on line of secs. 27 & 34, 28 & 32, 29 & 32, %o the shors =nd
found this stony lznd with limestons nesr surface all the waw There is
linsstone at =2nd helow low water level expo along the shore in north part
of sec. & and in sec. 28. The strip of dunes borderinzg the shore in secs., 29,
32 & 31 is herdly 1/4 mils in aversse vidth. The altitude is 50 - 60' above
the lake = or abeubt 20! shove the edge of the stony lsnd saat of the
atrlp. This dune strip Is zlong and slightly oubside the Nivissing shore.

That shore ig 25 = 30! above the lake., There are places in the nidst of the
dune atrip whers the »ebbly Hipissing Deach material is st the surface al 6085 =
610" A.T.

Alspaguin Shore Ldnss

There sre grovelly bars in the SW rart of Charlevolr in zec. 27 that zre
above the Nipissing shore. One is 635', another 645-50'. They may be Fort
Brady and Battlefield besches. There is pebbly material ond some shaping into

sach form on the limestone ares in WD vaerd of zec. 32 at sbhoud 660! or ™!

w

below the highest Algonguin shore in this sec. I went up to the set of srovelly
Algonguin bars in 88 part of sec. 3%, The ridge that runs across the 5B suarter
of sec, 33 fran HE - 5i ties into two 111 kmolle thet are =long its line in
the NE} of SHy sec. 33, This beach iz 680 ond one about 40 - 60 rode north

of it is 5' lover. There is alsc one 675 that passes the tum of road in scad

...

vart of sec. 33 =nd ksevnsz close to its west side from there 5W into Norwood Tem.

It is »aralleled on the west and north by the one noted =bove that stends at

T 2. . $ham Ti2 ooln smue  sen e - wzd
« The plddle »idge i3 the higher one in SWg

arss
fell
-

1"‘]
Ak

sac. 31 mut the one north of it remeins a distinet ridse end stonds 7 - 80 rods
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o

Seuth of this set of chore lines there is 2 strin of scmevhat swamny
land in the 88 vard of sec. 23 snd 59 of sse. 34,
South of this is & shore line wrapping sround the base of & $111 ridpe

=

or drumlin in extrems 88 »art of zec. 3. There iz 2 sinmilar nrominence of

&'i

311 in S8 vart of sec. 34 iilch is wrapped arcand by the Algonouin shore in
this sec. and in the adjoining vart of gsgc. 3, Harvrion Twp.

Avgust 78, 1982 -~ Charlevoizm, Yichigan. I went 8W to canter of see. 4,

T4 rune nesr this rosd within 70 - 47 vods NV of 4% across . ase., 4.
I furnaed wash or
ine of ascs. 4 & 5 and 1% follows the hidhway that rung 5§ from nesr conter

of see, B =nd cenber of sec. 7, Horwood Twm,

. . & om. & 434 . b P .
Phere is o Tocess »b & stresn in 8Wh, sec. ¥, 20 only & 1itile land in
eaat end zouth sides of this gvarter sec. stonds shove Loke Algonguin.  The

hWishwoy leaves the Algonouin shorve ot cornoe of gsses. 7 & 18, 12 & 18, s0 X
trace the highest shove throvgh fislds in sscs. 13, 24, 23 & 26, %0 center of
gac. 26 vhors the highway comes Dack to 1% ond rung along 1t »ast Herwood.

There are recesses in the shore belween drumling «nd vrobrusions arownd north

]

end of dronling so the worder ls czecentionally irvesmlsare There are bars

uilt acress the recesses $o some exbtent, a consplovouns ons belns in zouth

vart of sec. 13. Thers are only o few scres of sec. 77 outslds Take Algonguin

on tha slene of s drumlia in 85 nart of the mec.

¥

rou NE pert of sec. 23, Northwood, there 1s a bouldery surfsce nearly

"

4]

11 the way o Charlevolx extendlins from the Alsponguin beasch to the strin of

5

3,

dunes slong the shore of Lake Hichigan. Thie dune sbrip is soldon more then

1/4 nile wide. Therse is a lower bar of leke Alpongquin running ¥8W from 2

Q"‘b
ot
e
o

s8C

e
m\
&
Al
.

cyesk is
cuarter oost. It only runs 2 little into north edge of sec. 13. Thers ig

oy

oy loend in south heldf of seee 28 and 1 an bteld the ldee bed hos ot few

boulders south fron thers as comparsd with thelr nmumber to the north.
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¥aaburse aszr Boy Shore
I wend no farther then conber of sec. 26, Horwood, and returned by auto

to Charlevolx for dimnsr. I then took staoe ab 1100

He %0 Bay Bhors,

raming esst on aorth aile across secs. 23, P4 & 1Y, ond turaing norih in

aec. 20 on woast side of Susaen Lvke. Thare iz o choln of drumliang wast of the

ars of Leke Alponguine. The loke covered only

i e T oo e and o Sl o T e eney G % waemB e awmsamond Tvr dlho et dw WY samomd a8
wirtd LOWEY TEHTV DL wird BAUUEO0e K08 GIUERLLAS QTOSSEL OF we POl 10 Bau Nalv 03

gsac, 16 ars low and flzt only 10 = 15! hisher then swales batwsen then.

©

The hishway follows the bighest shore clesely from Burgess norbhenstuword

to south edge of asc. 2, Hayes Twn., =nd ESE across N, vart N3, sec. 11 inte
Wi, sec. 12. The shore there turns south on west 1{1@ of Horton Oreek. A

strons gravel bary rvns enstwerd about 100 rods and then turns 5% and runs

through soubh nart vilisse., This iz vhat cousses Horton Grosi %o
run southward to Pine Leke instend of aorth into Littls Traverse Bay. There

Bay village in sec. 6, 1 33, 4 6 W,

nouin $hore is slong south side of the highway nonrly all the

gy L ron Shore o Febogkey. IV crosses a2 nrojecting »oint in sec. 9,

P o3, B 6 We T find thet o ridse north of the north o

nebbly sande I%s crest iz of wniform 21titude
for about 1/4 mile east from the llame of secs. 8 & ¥ snd has shout ths width

> A k] ¥ . 3 «a 2 £ )
¥ @ ghore line. There ig a lower vlace in easd part of sec. & vhere one can

o

v«
i
53]
I
o
24
b
jas
ol
2
wa
<
poie
o
l.
w
“r

onn ovar . only 25 - 26" above Wslloon Loke, or about 14V lower

than this beachelike ridge. The highest shore of fwke Al

conguin st line of
gsees. 8 2 9 ig 15V hirsher then Walloon Liske or zbout 23 - 25 halow this

besch~1ike ridse. This one zbove Leke Algonguin ssenms to be & local feature
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and I sm not able

=1
o5

heach, 1 wend into

ahar

ab the Schow Hot

&

et to inbervret it.

Ualloon Leks has swanny inleta in

4 8% of sec. 9 on the horders of whieh I can detect wave

> the lske or to the height of the highest Loke Alzonquin

*atoskey mnd ovar by sube b Harbor Serings ond

AT el
Wall 518' ~ Studies North from Horhor Springs

G e B TIY TEWET Wl eomalueowm Sloewed v o 348 miln

“AiS AR W 3 ety T ORlEA WU ML AAGL D Flilslie

Anercid 29,478 ab Leke Michigen lewel

Ansrold 28,800 2t Lake M 1 levea’},

I mads an avto vl & sravel wad that runs throvgh
sacs, 13, 12, 1 2 38, Pravaras Yun. ond sees. 28, 25, 14, 11 & 2,
Friendship, ond socs. 35, 26«27, I2-27, sad on line 21, 16 215, 10 &

Raesdnond, oad sac
980! in ¥. wart nes.
I von a29% aoro

7ant

or 18O

o ”? nE

sac. 4 snd

m &>

of the

helow the hishest Als

The bars

e found on

hors in axbanding nast %

2 & 4 vo edge of Croze Village., Hishest nolnt croszsed is
2y Friendshin,
an aeda, 10 o n seog, 10 & 11

This pivos in sec. 16 that

L oof & farther zoubthe Thoe boromobric

the county moav. on the highest Algonguin

4

mhove Laoke Michismm. The Alspnouin shore is only s mile

£ - o, g ¥ "
Droas arlh of 88te 9,
Lo o Yoo gy o o5
8% from thers a0ress 2 and »”93‘3;%;?

ey o~ e, , {7
and 58 nart of sec. 8.

it @

2 Tecess

-

of gacs. 3, vhich is

HOOTOOT

songuin level but has not 2 strong shors along 1ts border.

Y
Ak,

nrotaciad it from wave 20%10n. & Algonguin

P
Zehd

bars run 17 wnd pass BE of center of sec. 18 =nd
oroas BY nart of ssce 1Y o enbsr ssc. 24 near the east cuarter vost. The
shore then of Lake Hichd B 30Cs.d0 & 30 ab & distance

of ahout 1/% nile from the nresent lake., Goodhsard, an

z LTow Flat below ths Hinissing beach.

Indisn ¥Village

ot lodgiag

2,
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I went soeb from Geodhesrt risins o 1010' at corner of sees. 29, 30, 71
& 72 and to 1100Y at Hr. Holl:nds on 8. side 53 sec. 29. There are points

2 - 0V nigher on ond ling of sess. 20 & 29 rod on ldns of seecs. 280 & 33,

A o R R4 2 -
%4' GALAING 8l 4

deon thsb hos very 1itile rise of water in bHotitom.
He ovumps water with a gusoline engine. I obtained vecords of several deep

walls in this vicinity aboul 1804.

L othe f

leonguin shors is only 1/4 mile from Leke

3% the widest vlaces. In sees, 12 & 13, Frisandshiv, it 1s 20 close

thet the

wlaces the ton of the Ninisalne Biuff is 7790 to 750, Ia the south mrt of

Es‘u

aec. 13 8 strip o and runs gouthward throush

see. 24 into WW wart of zao. 20. It is 40 vods or less most of the way tub is

ug

AOPELNG «

vider in 5. mart ssc. 17 =23 there is a recess in

Bl om W o Heawhey e S v § ws romy
AF BLAWLL IO ABUL WAL WA ARTERDS WA LB X R AR Y e

Phe noraine 1z closs to the Leks Michismn ghove in 8. vard of sec. 0 and

E

in sec. 31 acarcaiy 40 rods Trom 1% in olacese 1% is sldo very close to the

lake in sec. 5 at the bBasnd In the shore. The Hinissing is cut away ond only

o~ P Y

prasarved. From the line of segn, 4 & 9

s
1
&
]
&
o
E
e
5
s
w4
ux
4
&
%
By ir
1%
oo
=
e
by
e
&

17 &2 10 dhoawvn i o
LL o Lo, sh2 i

wide nmalnly in these socs. bab &

t"!
;:,
&3
fory
P
o
AtRe)
2
i
ot
5
g
Lol
o
foed
o4
oo
%

sbove Lioks Michigon. In the trip today

I found very szady drift 211 the woy te Uross Village. There 1g o stiff red

clay in the i Leke Nivissing in the villsge. A similer clay is found

@

north of Littie Yraverse Bay in nlsces. The 2ititudes are high in saveral

tho gravel rosd “hich

I tyaversed ig in north nard of sec.?,

Friendship Two. isasant View Twrne i3 over

1000%,  I% occunies »arts of secs. 19, 29, 30, 31, %2, There is only &
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nodarnte rg in the morainsz. The fars ssam to be nroduchive

SR -5 773 A e B wmam oaey o e oo % ¥ T ST,
arifte The {draslusye ssons bo ba largely subdb-zurface
She Swrings to Oross Villare =and the

low aress do conbinuosus aslong o 2

water diszrpesrs in 1% soon afbor 2 rin.

in Peboskay

anooth sran anrdth

dh‘* &"irn ;r T swen 4 v
AN R e ) £ ki e divhd ke

3t Algonguin snd seewmsz do

have bDeen o HBosy Gradk,. The

PR s - e} enen O ! )
is only about end of Porter 8t. and wvest ound

in woasbusrd 7

of Brides St. The

K}

§3 e x [ ‘i;&.}. 3

Thore 18 & avel south of Porber 5%, in

,, iy JRETR & v - %
880 GO, Baony Dy zent near the levwel of Leke

b S0V abows 1% in o

Alrxonguein 1 BBGSe Ly

0, 11,

e sl north

Pl
wd
&
?
“
&
,4«;
3
oF
e
c@&q
o
i
ot
0
=
(' Y

the nroduct of aons

" 5 wren g

o Chorlevolx and took hoat Aure 50 3o Beawer Islond 4o
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Alronouin Beach 785'
Studiss on Beaver I

1922 = Heavar Iglsnd

loam south of 1t for

R Y o S .
center of nec, 3. Vaery

oda

11 ef reddish eolor

near surfzce in south 3 with powa

houldars i

shaddsd ian gseensy o Do near surface

e

10, Un road west on line

s By 9y 2

i
i1
bl
ety
Jod
@
[
o]
=
o
peiny
12
.

secs. b, 9, 16, 17,

710 on beach line sbevt 14 mile from south ond of

I,

‘ox Lake

B - e Jp— A ey iy
M, want down from

avala Lo f‘yv:n n(’s'm Lok

znd ren b

y
i3

Hichigen %o this et mlle - mo

*gmf% .

F o into soc. 3.



Hotshook 278 - 42

Distance Altitude

618! ﬂiﬂ sing
6595t

7ont

7144

7ot

72518

7ant

76,51

TE

?25% Alponguin
7ont

Bees of Hiviss :

Ton ™ * #

Heple Alzonguin beoch

Algonguin he
#

;#
Rosd {nain
@1 Earal rz“}_'
Highest 4 l
Greenals N}m aboub

Hovaine shove Algonguian Le

ik i 2 % S SR = E 3 5
AT 55 2Ars T O BEE S 4 35 A S ¢ zide of Gpsen '.} EHC .

The land 1z morainie on nordth side acrogs south ard

of sece Jle Thers is %o of ¥oux Loke snd nershy
land eant of 1t Indte sooe 28 nearly to north 880,

vevay Wwwer 1s located on almost

polat on the morsine

in soudh pard af from thers inbo gsc.

e ey f’%mmnﬁaf a Toolre
N e wEwan ¥

PR 5] B K

B

The hichest

of gesse O & de

1 Licy on bhe

B
L5

rdsy 1% on

moraine that stood ahove

M acrth of aset from this

ann closely on wesd

WABTS We Oro reenets Lirke northwsrd

g

end of the izland, tho dintoncees fron »resont loke

belng seldon over 40 rods. o the soulh from there ve crossed 1% in sees. 1,

e e e B e fa = o B .
back more thon 1[4 mils or shout 1[4 mile esst of

g % R ra P sl S A ] PG
of 823, 1Y bturas egnst in BY o 15 neoy

P
2oTNer of 4$6C3.

into T 27 B 10 Y, snd continues in o courso

23 into sec. Z1l. Thare sore nrominent dunss in

gec. 21 thot

were consvicuous Teatures a8 seen from the hoal,
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Thore 18 s0id 4o be o V1) Phaks tut

2 thers

Tise in see, 10, T 37 H 10 V., Thers is a

el

7}
Lo
3

3
0
e
ot
iz

werdweod Siaber fovr 2 iiles NS of this lske in socs. 2y 8 10, 11,

: and Gveenels Lokes,

26, 35, 36, T %8 # 10

byl

is norih from this

2

Beudies on decver Islsnd

Ansrold 20,490

abt G140 A.il, an road cslled

and secs, 3, 10, 15, 22,

BILL with

&y8 probebly

ey

(e

shed down deralis

rady

wole of boulders on bhen that arve ivvemiar ond dig-

ike besches. Thay have stony concontrate over 3ill.

Noor center of assc. 10 theww sre prethy good beach ridges of gravelly motorial,

Graval iz

¥y

ol the slopes betwsen the druniin ridges omd

the swamps. Tis swanps ars 625 to 635" while the reofs and loke bars ave shoub

£ peores B o

63 - GBB° by raoenide There iz o of 862, 15 ond othors

north side of sec. 27 and one nesy center, A grovelly

5 B .3,,, o

soutiy of conter of sac, 22, The

as

[
s
B
-
&
&
[N
T

A0S

28 B,
Hipissing Beaoh

de g0 east 34 wile descending to the Nivissing shore at sbout 615 - 62010,

H

There 1s sandy fron here to the shors in 200%. 23, 26 & 25 ond southward
in wuch of sec. 35 =and ail of 36, Where the Hinissing lale cul inte the ends
of drumling ip socs. 14 & 23 thoers is 5 houldorr Fist shﬁ% how far the shore

has eut back Inbo the ridzes. In some cases it is 40 = 30 vods and the oliff

This shore 1s sbeut 1/4 - 1/3 mile from present loke shore
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in north wart of sec, 23 and in sec. 14, 1% thers continues 2 11%4%tls west of

Tl

not far fron line of gegse 10 2 11 =nd s about a mlle from nresent shore

nor

near corner of sacs. 2, 3, 10, 1l. Drualins in south vart of sec. 2 cmse the

Hinlasing <hore o stunrd 1/2 nile or mors sad ereas tho rond

RN

that runs north s6C. s The Mirissine shore tasses arcund the 5% end

of thig dvanlin o

then mns porthward not far froa N - § guarbter line of ssc.2
into asac,

of tha dr@mmliin

rods of weve awany

BGC,
Hinfazine Shove
Xy o ® - n Aep
There is a sondy

ridge In soubihy part of

29 on ME aide of Fond Lolo. Phs

w,
e
o
o
5
e
N

Nivlasing follows ithe north basze of

o L YT [ TR B P v pen By e A L
ke i 28C. 28 znd olso arownd north snd of the lekoe

duvnas west of the north end of

thers 1s & hizgher

#

of sec. 2% nerhaps 50V ahove the lske. I %fook heat back io

TR

iovelr Lo Grond Ranids on PJioBR.  Phe Al

onguin

shors looks to bs wavewasinad border of Intermediais

Loke, There nay be nssd %o run bend levels from sore station such zs Ceontrel

Lelte %o determine thig.
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On Grand Traverse Bey ~nd ca Torch Lirke =nd ik Lrke thore wos certainly
froe access of Algonguin waters. The woilwey cubs indo noraine with houlders

ag it risos towerd Grawn alter turniug west Trop Dosrdusn valley b is in

oubwash nlaln belors reaghing Gravie Thu morvalns on west zids of the railwey
from nesr interlochen io Thowpsouvilie sesus Lo be more nearly condinuous then

ny State map Indicabes.

B

The village of Wollston aboud 3 mlles from Hanistes River hos 2 nroductive

()

% =

faming ares sround ite Thore is o gouth of Pseacock %o the l-ke

thot lies sast of the relliread 2nd sblll more 3o s novoing crest south of ths
lake. Tho deseont fron this creat o 3:ldwin doss not seen o b2 very such,

hut thls matter nsads o

Prof, Sauer

F
%3
i
o
2
o
JS
£
3
i
,”f“-“

thinks my saming of woraines in Take Jeounty wos
A &

wa neh lasyned
vhers he found hy orrors.

line to Grand %

From Hewayeo Gounty

&
Solor L

nads some oheorvobions
two yesrs aso wien lookiang fov geavel Jor the Hisvsy Depariment that led e
revigion of my sarlier woike

ES

I S b0 Leasing, then on elecivic to Jadkeon, having sissed

r

s RS S 2 3 fles 1
the H.0. train at Grand Rapids.

PR S vy kd .
bﬁj}uesﬁir@i &3 went o

fara 3 niles smth of Tosilantl 2nd find

. r e 3 S % o, =3 - o rad g
that at the fopn the beogh of 3

md norarrey strip of a1lluvimm
slong Stony CGrask there in cloy instend of gmndy secvel. Alens the botton
lends of Steny Creel logs are imbedded to depth of seversl Jeeb some of which

are now expossd in gpllies.

. Y BT 2 s @ - ; ~
Sspbomber 5 I vent by sizciric sars from Ann A THOT
2 o

Battle COrask and Gull Loke thus having opertunity %o review my manving mde
sone years ago south of Orend Repldse 7T took nisht tredn on 8.B.8 1.WR $o
Boyne ¥alls,

Studies near Boyme Falle

Sentember 6, Boyne Falls - I went south into ssece 28 to see whether a
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moTsine crogses the swanny lowlsnd fron sec. 20 to sec. 33, Boyns Valley Twm.

ot find there is oniy the oue vreoninsat Hi1l1 nesr the center of sec. 28. It
is about ?5' above surrounding piain. There i3 4 swaun south of 1t fully 1/2
rmile widee LN lond is wobl wel o the nordl end the gpace is narrower beilwesn

this isoclated hill ond the high wovsine in secs. 20 & J1. It is ascarcely 1/2

miles. The hills susl znd west of the GJ0L.E .00 are noar together just south

e, LT e % % fen ~ A e e T
of Boyme Filiz - aseccely 17 1dle of lowlond,
W e o PR A P L B I s N s LD
AR B RY E o2 Rt A DA A D A de ek e it el shoe diad

£gr,ut
vkl

ot 2N |
b €

229V ($rack 672V)

et

#

Ridws 4 ob.
Plein &b WP
Plain at WP £g1t
Plsdn &% P goet (1ine of secs, 9 &
P & neor Woore 3 Te of B - ¥ zoad it (w 5 &

o, rracyd

WE 7 acubb P40

Rozd orossing 7628 {1ing of secs. 27 & 23
P 8 Mot surfs 75!
Mp g gz

County line Cherlevolz & Antrim 261 8t 9

> nlles
¥P 10 g19f
HP 11 b zead croasing aont

MP 12 1100t
WP 12 (G327 IL.BR Z ¢ ennt) 11891
B A 160!
Uverhead highwey hridge 37 ch east 1298%on tradc
Mosher Station esst of highway 1zt
P 1E 122410
Marion B ok washt of VP 18 iEsnt
MR 16 top of cub 13768
Halleok & ch W of ¥F A7 12100
P 17 12001
WP 18 2% eoat end of cul 13741
ot enrfane 6 chelpe west of WP 18 1zt
9 ah east of ¥P 18 12751
MP 19 12654
Comeron 192 milee 13601
MP 20 1724018
M¥P =1 109t
MP 20 12260
b 2 £ 1zaad
Mp 24 13401
MP 25 : 1308!
MP 26 not surface 13041
MP 27 5 ch east of highoay 1205¢
P 28 11541
WP 29 at spar 1118t
P 30 at moad 1097t

o5
3
3

<

ot

0
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1 A 106010

e 32 15548

MP 33 10421

¥P 34 at Harl 1043¢

MP 35 0T

WP 36 west

Mp 37 10301

uP 28 1oaa

WP 39 1045¢

MP 39: suamlt nob gurfaco 2083t

B 40 2t Gibha 1038

MP 4L 1019

HE 42 between and YWhiting a64?

HMP 432 969¢

Black River 10 ch wost of 1P 44 aas!

MP 44 926!

HP 45 g2y

WP 44 940, 54

P 47 9451

Sumnit near 475 not surfacs o7’

P 48 azgl

WP 43 914!

WP 5% 05!

¥P 51 foal

MP B2 gest

A¥lanta 10 ¢ch w of W B3 oag!

MP B2 g8zt

WP B4 a0

P BB A78. 44

This iz close to Thunder Bay Hiver apd the rellvwey follows dom this
valley for zome distanss. 1 ook no fmrther notes. 1 corrscted the position
of the veillvosd in s@cs. 21, 27, 28, 34, Boyne Valler Two, a8 1t is now in &
new course enst nf the o134 one shown on the connty mang. It hos = direct

course Trom Hoore Je. in sec. 21 to bsse of morsinie Lild

Stadlien Novkh

In the afterncon I went by =wto slong north side

Hortonls Bay, then north ower the hills alonz line of

19 & 20, E3ZL 7 & 8, Bay Two.

of Pine Lake

& Besort Twn. dketching

in sec. 34,

of Pine Lake to

3803, &L & 32, 29 & &5,

in the main drumling.

There ars some sharp knolls in SB part of sec. 31 at lower 2liitudes thon the
Srumiins norih =nd esat from them. Thers are siso sinilar knolls west of
Horton Creel in ssce 36, Hayes Twp. They have a morainic aspect. I an in-
clined to the vlew thot vhere sueh kmolls apovear in low ones a2nd drunling are
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higher vlaces thet the ice resdvanced over & moralns and shapad the
prominent oarts Into drwallng bub 414 nol have much effect on low parts of

the moralns.

I wont to Bay Shore -ud then Jowm Horbow Treel: wallay through secs, 13,

LN

D4, 25, 36, doyes Twoe aloag o ueer wost odge of o nassuge of Algonguin
waters across Frow Litllc Traverse Bay to Plume Tuks. Thsre 1s an Algonouin

and of this pussage that forme the

noints sbove Lake Algonculin essh

of thiz road in south nart of zec. 12 and north wnart of sece 13 snd =lso in

g
=Y
Yo

goubly nard of soc, 1D bButb in apcge 24 8 D5 the west Wlull 4z west of this
¥ o~ 8 ouarter Line rond, 12 some 2laces 40 « 62 vodg,
The engling rosd in ssce 36 runs mery the west Hlufl and that o088 of

oy * P

nany the sast DI’ l. This vassags is

novhers overy o ailz wlde and in ol-ess sbout 12 wile. 1t ie

mite ot Ll of sece 17 & 13, Eoyos Tvp. There zre sendy Ticis
»

[N
[~
[
df-
Uk
o
]

from sec. 17 But in that sgec. ths surface iz umeven. I followed the highway

da of Pins Larte fros Horhor Creck wolloy woshward to Qharlevoix.

T ot e + 1 i oona T wn & AEE T N qeemms Bl o bBua P afecwnn faa  owoa L)
45 DLALeS TN ALZONOULN SDNore 13 5 131UtiE 20UIh oF the Righwey In secs. L & 2

while in ploeos 1% is 1/4 mile or more novth of it, s¢ in BV wart of se
s BB of soo. 3. Bnasn Teke is shet in ot both ende Ly bars of Lekoe Alsonguin -

and dis below Algonguin levwel,

September 7, 1872 - Gharlevoiz, 1 levelsd frowm thie lske to too of HMi.
Methia MeSeouba cnd found 56 te he 183 sbove the lrke at the enst side of

the $ower. This is aboud 2' higher then esst baoze of the dower. Thers ig a

rpmemarT Tor Tame sy &nmanﬂ "nr sttt Am anssth 23 da wmesedes B oL W Qabe dum metades et A
Fode T ¥ W e PR A = LEo R A AN & F e+ 2 SRSNRTY RNELETR 2 JapT, AR T kAR WL WRAT DOSALY UNIL U

gouth of ¥y, MeSaubs vhich by hond lewel is BYY ohove Loke Michisen or 628% A7,

£53 5.t

This mey e the Fort Beady bsache There 18, however, a gravelly baor on the

clay plain south of this 10' lower or 628', The Hinisazing here is shoud
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608 = 810V AT, cor between 25 snd 20V above Leks
Hiplasing ridzes dom to lsss than 10 above the lalem

Fectures pear Charleveix

o>

I mede tracings at Sovrt Uoune of the saveral lelends in the Besvery
Islend gmop for use In T1913 work on seale of 2 inehizs ver nile. In tho
afternocn I eoxsmined "2 Wile Polqt® aget of Chorlovois, It has considersble

rubble anc zormo beuldexy materiel covering the limestone ledges.e Thers is a

24 ; o P " o e E R TP, T N L AU N T _—
large smownt of sppular limestopns 3o the lzks action 2943 3o have besn vew

Ao men g mrtce mbeaamn Elaad da med adarer maman 3T e w s wrawsm e Aed e NN T O ML . S
AT AP Lol Sl Yk e o Gty B o B D Womdill W Mt Sl W a3 o d CARR L AR U%‘ STEL A NS e ALY e g ¥ “‘fi;; AL LR

ars mumercus o11 sreand hin rolind 28 well a3 in the ranass hetwesn 1t nnd

Gh.um la’?‘f‘§ ot

o £ y Ny » B . o e i P
8, 1922 I vent %o Boover Island in forencon by stesmer Bruce

fyron Uherisvolir. In ofteracon I wade the cirenit of Yont Loke. Thers are

pahbles ir the condy »idoes 2b 3ia north and un to aboud 20 shove the loke
ot they sre cgaros =2nd heavily cobbhlasztones =ith an sceasional small bouldsr.
There ars dwmae near the lake in H3 pert of sec. 29 aad aouth edge of ssc. 21
$hot ora suhjech 40 shifding nowe They wige 40Y or mors sbove the loke.

Fedion o Baaver. Igland

bo be 20 - 258 ahove Lelte Michigan. There is a cobbly

railrond grade in MY nert of sec. 22 thot mas ¥ - §,
Its crest is 27V ghove Lake Michissm by hand level. There is o wave-cub oliff

on ita west aide 15! ai hase ahovs Lake Hiehs Thers are 2

ot
i34

oy
RN AN

ALy Ty
iyt 3, fuk

£ %!
Ty E]

Q

hatwoen sondy vidoes Labtween this and the oke. The railroad

£
$

"

248 nagssas
throush o depression betwoon dunes thet rise to helghts renging from 20V or
less up to more then 100% above the lnke., The most prominent are in west
part of sec. 28 less than 1/4- nile from the wnresent shore, and thare are lower

ones close to ths shore. There i3 z peblly sand slongs the shore with an

i 8



geongionsy honlder. 1 followsed the shore south a mils and tock = orivate

seress central part of sece 32, rising step by step over ssady

iu.nm witil a height of 20V above the lske. Tho higiest ridge is evidently

wind foraed. 1t ghends 15 - S0V shove = boulder sire

s ohout YOV ghowve lele level are nrobably

They cre r few rods wide end run in parallel

couraes ench one = Taw fae® rhovs ita nelighber to the west (5 - 6° ) snd a1l

7ith crest liamss a'put =2 resuliar og in grovsl basches. The dunes ave muoh

mnore irregular,
Fornd the Ports Yrsdy bench seat of the dune shudip in esst perd of sec.

Z2, It ie elishisir hisher than henldewy vlaln te e south. There are

sarallel terz of thiz -ebbily eandy chore mnning west inkoe sec. 32 (NE:) from

Py

»E extend into secs. 32 bad

the MW pert of gec. 33, The hi

y WiE sec. 33

P e meaedin oam ookl adda A Rl ;
A SRR DRANLE WA SR W PR B TR T e R, N e L7 ey 0‘;@, R Bt

g,éw

on road

md disz eut. Thiz ig 2 prominept festure in its entire course scross morih

o

part of sscs. 55 ¢

innsr an@‘re&x)

i

54 atending 8 - 10F
border snd © -« £V gbowe thal in tke soubh or cuber border. There ars boulders

geattered along it and on its ipner slove east from the W - 8 quarter line of

e

. , 4
ames B2 Gk pewr Yow woaot oF & niaiwn
Exaeivg J WS LS BF b 37 R P § £ b 2 K4 e e ds Ly - L s

o the sonth ig bould

L

streyn vestvard inte mec, B2
There i3 a low houlder stmewn ©il1 ridee on souil gide of Font Leke that

rdly iv ssc. 28 and oerbiy in 38. I iz like thet on NBE side

gaans to be
of the Jeke in szec. 27 in belngs druamlin sheped but nuch washed dowme. Probably
Tont Loks is within the aren coversd by the highest stage of the Niplasing

Grast Lolkes. Thers ig wei land on its borders in sec. 28 bebwesn 1% snd the

- 2 2 L TN IR T o mmr g I nem  mmse S oam oom dede e TTR ma® e e e cea de o mae [rir By
aupss whian v LAKBLY B0 aVe o8l UNNET Ba8 SADLHELIE, WAVSIT8e 46

prowinsnt dunes may =21lso cover an sres in which vebbly matesrizl is all lower
thon the Nipissing wabters at their highest stage. 1 uzm, therefore, inclined

$0 wut a1l of sec. 28 in the Nipissing arez mnd 21l of sec. 27 except the
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drumling just mentioned.

Levels nsar 5%. Janes, Sent. 9. Basge of stesp cubt Wluff in 8. nart of
village 10%, The bluff has pebbly ssnd., KN - 5 highway in front of a house
with shinglas on sides 2s well =3 roof, naiunted red, 34'. This is height of
a plain on which low sandy bars about 2' high run N ~ ¥ parallel with present
besch., The swmit on rosd 35 - 40 rods south is 45'., 7This is on a sandy
ridge and may be B! sbove lske. Ths loke was probebly fully 620'. This
bar is 625 - 626'. Present lake is 580.6'.

I went south scross the Ft. Bpady bezch in novth vart of sec. 34. This

is on & bouldery ridge =~ south of it the land is lower oast Round Loke in
sec. 3, T 38. The foll limlt of the lske is there marked by a gravelly besch
that runs eashuard from south side of Round Laks o the "King's Highwey" on
N - 5 quarter line of sec. 3 =nd then ESE in souih part of Nig sec. 3 into
gece 2 tc the ¥ « 5 vosde There a wavecul bank which I uoted o few days aso
marks 1te position where 1t crosses s drumiine

1 wendk with some of the men in the Survey g¢swp to sorner of szecs. 8, 9,
16, 17, =nd %then s=st on lins of sece. 9 & 16 to deteruine the course of the
Baitlefield beach. There is a stony reefl crossing the road near the gquarber
nost that is about the lsvel of this beacﬁ. Thers is lower land to the enst.
The Babilefiald beach is likely to itske 2 southwsrd tura toward center of sec.
16.

There are sbtony reefs nesr corner of secs. 9, 13, 15, 16, that ron Tronm
¥

there south of esst scross north part of sec. 15 that stand sbout 15' lower than

4 £ 1A Yo i FAE A 8 H » y
the Battlefield besch or 660! by anercid. There are others nsar center of

2]

28c. 15. I went from center of sec. 1P west across sec. 16 snd cox con=
clhusion that the wabters ob time of Batitlefisld besch covered much of sec. 16 ond it
formed the cobbly bar thot crosses the NW part of the sec. at an esveclslly

exnoged nlace for wave work.
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I went south to ths Algonouln besches near corner of secs. 20, 21, 28, 29,
and out to the carp in z2ec. 28 for dimmere 1 then went east on rozd on line
of secs. 71 & 28 snd found that the Algonguin besches are south of this line
ezcept one 710V beach that crosses the south purt of SW ssc. 21 in =n HSE
direction paszsing iubto sec. 28 svoul 60 - 30 rods From west 2nd of line. There
ig a lower beach near east end of line of secs. 21 & 23 reading 690! by
snerold that cublsz into the SW comer of gsc. 22 and hxing‘eauth inte sec. 27
about 50 rods Trom wesd end of Line of 22 & 2¥., Thalzs iz a2 gravelly bsach.

3

Theye ig

i

lowsr baach of altitude corresrondlins to Battlefield (if ansroid
is reliabla) thalb curves sround through 3% part of sec. 22 ~nd runsz inbto sec.
27 about 80 roda from west ond of sec. line. It 2lso iz gravelly. I want
to the middle of line of secs, P2 & 27 vheve the Kinsls dichway comes in from
the north and 2ot o reading of 660V thers, the some ns a few days azo. 3o
it seems very likely that the lower of the two gravelly ridges west of here is
Battlefiseld beach. The one at 620' is below the other Algonouin besches but
nay be of that saries, If 1% is dsveloped on lime of secs. 20 & 21, it is vory
faint =nd i1l defined.

There is = beach or bar st 5665' running EWE from near conter of sac. 24,
T 39 N. There i¢ ono segment only 30 ~ 4 1oda east of Eing's Highway.
Another setz in shoub 80 vois sast and rung nearly %o the sec. line of seca.
24 & 35. This has boulders imbedded in cobible =nd gravel. It stonds 6 - 8¢

above border lond each side that shows wave washing. Perhions it was ghoved

up hy ice Jams and iz =n ice rompavt. Iis crest is less pegular than the

ol 2 o b wmmeree Yo wse g ] ; [ ST S R - o nenzid o ® A
hfﬁzﬁb}}@g over which waves have 1 ,x.l?:iq X sxawmined the ol: ny a¥esn on easy aids

Y

of Font leke =nd find o low clay ridge runs into the recess in sec. 28. It is

only 6 - 3% zbove tha Hinissing level. The drumlin south of it ig fully 25!

above Wiriesing ot the nlace vhere a ¥i., Brady beach is Yormed on it. This is
N

shaped 1lika a staple W -~ E There is & slisht saucerlike dspression on

”é
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side the ring part - this ring is only 15 - 20 rods acrecss. Font Leke ig only

he highest Wivissing besch perhevns 5% or not far from 4

ks

3]

201,

‘-.

On Garden Isliand

Seut. 10, 1922 « Trip to Garden Island. Aneroid 28,370 at Loke Midiigzan

£ (B b

2

level is 58i'. The isiznd is so low thas it doess nos reach the hishest level
" the Hivissing waters. 1 found nothing above 620 ALY,
I went fyom the harbor uear cenber of gec, 2, ¥ 39 R 10 W HE past the church

snd the schoolhouse %o Mr. Jensen's on the norih shore,--In north part of sec.

V]
i)
-
o]
o
]
i
}. +
o
s
¥
i
3
L
(}}
[
@

a graveliy shore 1ing st sn Indian's clesring north
of the church that is 615%. AL the schoolhouse aboub midway between the harbor
and the NE shore thers is o sandy shore line 520'. A clearing SB of the school=
house of 20 = 30 gers 1z noarly lewsl ssndy ond slightiy pebbly materiszl zhout
B15tY.

Fourth frow here there is wmuch balsam and white cedsr ond wetier land then

the south. This web Lnd has besches in 1% that stend 3 - 5' agbove swales

between them Huh Shess 33 well as the swalss have cedar & belsme. The 5%

border of the izland has 2 "hardwood" forest with considerable maple.

Y

There nmay e limestione at 3ligat depths on Garden Island for I find

strivs in gwales Helwsen thno beachey that look te 93 the top of a limestons

Lo wake clasy whether rock is in &

i

ridgs. The exposurss avs o siidh

tenbion by the Soll Survey party. Thers are a

,.,ip
<
1.;5
=}
o
5

This mattar will he g

£

mltitude of Hiniseing shorss covering nearly all of the island, the beaches

Low for whols width of sec. 22, Butbt in sec. 21 gravel is 34! above Lioke
Michigen in the Viuff. I zo south o ¥. =nd of Fonl Loke and level tc thé
conbly material thers snd find it 15' above the lake. The lake is fully 615'

so this is a few feet sbove the ordinary highest Nipissing, - Nipiasine dhore

bearing west 1o west wt sec. 28 at RR grade is 516 wnnces or sbout 83 rods from
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pragsent dhore,.
iz 184' by hond lewel,
knowm as Mb. Pizssh.

Besver Ielond so highe

high, the iovs of vhich ars

I went sround Indiazua Point at the ewxbrens BW wart of

It i3 only 480 paces from nresent siorm beach.
175!

Thers

Dune in gec.28

by sneroid. I% is ahout 1/4 miie from shore =nd is

22 a0 others in this striv slong the weat zide of
And ebout o uile nordh hes tesoz on 1t verhsos 500
goarceLny un 4o the hsight of the dune I am one

Baaver Island. There

is & bowldsry stripy of very shallow water Tor 20 - 30 rods inte the lske for
1/2 = 374 alle south from the 1o of Iadlian Polab. The shoro 1s also thilckly

gat with linmestone Tragme

5
LB L e

EBost fron Indisn Pol

nlaces comnletely covering the soll for » ~iddh of ™ - %0V or nore.

morning and found it 34t
of g

o and

Sbudiss on
m},xs :;4 ;in@w ?"“4«;-\
nart of sec.

to 20! above vwresent lake

the pebbly material zets up to 35 - 451

noted veins at ¥W. end of

2?7 (in villa

. 4,
I sugmant thoere

nhe so nay e a ledrse here almost ab

nb theve is a boulding —wmvenent alonz the shore in

The shore
both south snd east from Indinn Point. About 1/2 mile
shors and 1% cebts nove snd mors

28t of sec. 20 indo sec. 71 %o whore T leveled this
ahove present lske level,
8c. 21 the Hipiseing shore Lliuss coms in from the WSW

are ot

]
-~
2
=]

[34)

Belation of nresent shors to

¥irissing shores in szec. 21 near

e St Juumes.

28 of St.James), bthere beins pebbly materinl searcely

lsvel. But in sec. 21 & 23 san. 27

and WY omrd of
above the lsake, the highest sltitude

Pont Loke where it sesnms to reach 63701,
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I noted boulders in wet land closze to the NW end of Font Loke. They
may have been drifted in here by ice on the leke frow the edge of the boulding
drumlin rideges thet border the lcke closely on each side nesr its middle vart
end in NE side bo the 5% end, for I asee no evidence of till here.

A chanze frow pine $o maple forest sets in copvosite the aorth end of
Font Liake. There is amainly maple in west part of sec. 21 2nd in sec. 20 excent
nesr the shore where cedar, balsam, stc., ccours In the hardwood there is s=nd,
some of it the ordinery duns ssnd, so the soll is no heavier than in the vine
forest mt 1%t i3 more molst.®s this because of vapor from Laks Michigen
hrought in by wast winda?

There is considerabls red oak with vine 1n vicinity of B%t. Jumes., Bluff
at west end of road near corner secs. 5, 6, 7, 8, is 84' above the lske or 665'.
Barneyls Lake is in » depression below Lake Nivissing, its aliitude being shout
610', There are dunes at its west end. The Nivissiae beach iz formed around
the esst snd of the lake as a steep cub bank 15' or more in height south of
the depression in which Barney's Lake liss is a boulder sirsan plaiﬁ about
865 - 6701,

Sept. 12, 1932. I went cut to the camp by Fox Leks znd followed the
highest sunors sash zlonz north zide of Fox Leke and a woskig east of 1% past
the line of secs. 28 & 22, Ths beach thore swinss around to the south at east
end of the muslkig into gsec. 33. SBoubh of Foxr Iske 1s higher land $hat is
ghaped into drunlin forms trending WV - BSZE. The lake survey tower is on
ons of these in S2 part of W& sec. 32, It reads by barometer 15' asbove the
altitude of Mu. Pisgzen or 780%'. It is only 20' above the level strlv south
of it but is 45 - BOY mvove the wet laund in the ¥8, this beins nesrly at level
of Lioke Alronguin. There is land avove the level of loke Algoncuin to the
east of the wet strin. TFrom the tower it apmears %o reach nesrly to east

side of sec, 35 or about 2 mile. It has 2 sendy boulding drifé vhere I went

into it WW of center of sec, 33. The drift is sandy at the tower, = loamy
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gand with a moderate nuvber of bHoulders. None of the unrootad trees ghow
any clsy nor is clay veached at 2' by suger horings.

There i rzd cley in ridzes near Foat Lake thoat have been washed down by
leke sction. Posaibly these ridges oear the Towsr thol stznd above the highest
Algonouin have & clayey base bat I soe no erldencs of it.

Prom ths tower we want west in ze2. 37 Yo the old ruilvosd grede conming
to it aboud 80 rods west of ceatay of sez. 32, %o followed 1% northward to
the wagon vond i 3ec. 282 near 3¥W somar of that szc. Qhlo A8 grade outs g
L-Cormad in WY aart of zec. 32 on 811 sides of
2 of wouldery sonldy 4rift. It is less then 1/4 nile
from the Alzonguin shore -nd its base is n2arly 28 Iow, It 12 10 - 12' high
znd has B - ¥ tread for 40 rods and assinly enst »f the BN grads,

In the afternoon I tried bto trace thes Batilafield boach SW across sec.
17 ot 1t dies oub befoars renching the south eids of the zec. snd I wae not
able to find any dafinite ridgs Tarther 8W. 1 went fTully BO rods bayond the
line of secg. 17 & 20 into land thet is flst snd bouldsyv,

Sevt. 13, T went with Mr. Schoosnemama Trom the cmmp on north side of
Ecx Leke in sec. 29 past the U.S.Leke Surver towsr in sast vart of sesc. 32,
toking a haromebric veading there of 7380'. ¥e take a voad leading SE oast
south side of the druelin in which thiz tower stends saud ecome to the hishest
Alponouin shore about 100 rods east of the line of sees. 32 & 33. {110 rods
by courss of tha rezd). The shore runs southward here and curves to the line
of gecs. 4 & 33 aboub 80 rods from west ed. Thers ig a ravins coming in

Y,
by

from WIW near this sse, line. o mevn the chore southward and find it crogses

m

of the ssge. line of secs, 4 & 5

s

into sec. B zbout 120 rods fPom north 20
T 37 R 10 #. The shore continues with this Hrend about to center of SHk
soc. 5. 1t then swings around to 2 westward course acrozs ¥¥W »nardt of sec. 8

and runs near line of secs. 6 & 7 vast south side of Miller's Marsh. At an

old camp nser iine of secs. 5 & 8 there 13 2 prominent gravelly ridge higher
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than the lend back of 1% bo the WW, It is likely %o have ths level of the

<
g
oy
&
4
-t
3
i
i
j &

highest Alzoncuin beach, There iz » wab o rnning aboud varallsl
to the highest shore lins and },/43: mile fron % on the S¥ in sees. 4, 5, 8,
T 37 R 10 W - (765 vhore rosd crosses line secd. 4 & 5, Algonruin shore E ia

{ nart sac, 4)

37 rods. 705 in

The swaitn i9 zbout 25 = 30! lower than the hishest Algonouin beach, It
has sprace or bhalasam. The beaches pez in Mosle forss’, Thoye sre drumlin

: st~ 84 o 4 S thod doesmead W 3
sheped ridges north of Miller's Moreh in see. 6 that $vend WY - ESE. The

read hesra aost of north =11 Yhs wey s Leke,

Y o 13 ~ N Ve s Y ol
o drumlin sros ahove loke

! nearliy all
the way to Green's ke but the horder of luke Alsnn min is near hy,less then

1/4 nide ot ong

Thers iz o drumlineid hill in NB - £ aea, § on which the borometery

read 780 or the

the Lake Survey tower, %herve seom %o be seversl
that are within 10V of ths hei bt of the one 2% the wower in sec, 32 =nd
secs. B & 0. M. Schosnsman thinks Mille+¥s Mareh s meinly in sec. 7. The

beach I followed peal the camp nesr line of sece. 5 & 8 runs just east of the

Ho

duarter post of secs. £ & 8 and nenr the quarter nost of sees. 7 & 8., It

passes westwerd not fur frem cepler of sece 7 and *hen it runs NW into SW
corner of s68Ce O

There is high irnd nesriy up o the level of the hirhest Algonsuin besch
es south of Mille'ls Maprah., It seems ic cover the north pevrt of

P

A oas gece 7 oand into east part of sec. 12 nd WE of gsec. 13
(T 77 R 31 W). Theve is sn abrupt dros of 40Y 4o the level of the

beach about a mile from =cuth end of Besver Isinndé. It i¢ not far from cuarter

post of sees. 12 & 38, Tha dron to the WNirissins iz just scuth of cornsr of

fuedt

seca. 13, 24, 18 & 19, so I woas informed hy Mr. Tovolineki, = Ll-nd locker, who

o Hotel Bgaver in St. James. The plain below the Nipissing

lzvel is scarcely 1/4 mile wide in sec. 19.
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Hin 6""’) - 25
A.B. 50 ~ 65 & 660 - 66/
3675
Alg. (702
(714
(72
{728
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29,445 gt r Taland
 PORE, S S

ATV LY A2

Top of rad

Gravel fLat

?m ek "; oo

A well 2% Boronk - b water is from

ST

Hishisan. A well at Foeo

>
Signal Station iz 82 deon on gwund 8! abovs luke and has heesd - 61,

It stopved In flne gravel with mebhles "aine of haans?.

Ty # o Tyrr R I A R . T o e o™t weymed TR cabe delin -
Date by Dominick Gellagsher « Beaver Ioland L RENGAOTE S,

a2 Tew houlders in view. But the mwal soon deszcends %¢ » lower »iain about 20!
above the lake. The highest dune about 40 -~ 60 vods NY of the lighthouse is
725t by snsrvoid or 145" above Lale Michizen. It iz in sec. 20 and is 40 « 80

rods back From b m; lake. Thers are lower dunes nearer the lake. I followed

side of Boaver Islsnd northeastuerd to line of secs. 23 & 26,

&
fa
]
o
573
]
.
o
fs)
in

aash
T2 R 1I0 ¥ « or a distance of 10 miles. Thers are dunes 211 alony this shore,

those in thse o marked, "Haordwood" nenr Colen' Hill iIn ssec. 10 & 11 being

88 consnlcnous 38 the onss bobwesn the ligshthouss ~nd Liale Genepserath. There

is a gravelly »ls sac. 1 and soubth perd

of 36. The T. J. Borner Lishthouse. Besver Island.

Seot, 15, 1922, I went from 8%, James sounth and leweled to the FieBrady
beacn in north »art of 383, 34 on the "King's Highway® - ?53'. There is sondy
crevel hers znd for 1/ mile west cn the ridge. Bub in sec. 33 there iz a

houldery, gently wndulating surface along the highest part of the ridge =nd

dhore Teatures are not clear. Ths aliltude secems to be zboul 650 on this
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nalf of sec., B3 ond nest the center of

3% Yron Romn® Licks ap

abount 23 hizg: a4 land $o ths asouth votil one neosses Sarney's Lioke., T £ind the

Hinianing chove soulh o

This

sile of FPont

crovel with over it. Thers

s dwellin

askons on Becysr Telend

men ob the it hack f?m the shers $uri wom g coral ond &
molliugk +nd bity of other fossils that may serve to identify ths geologica

or lims. I an

g in rock,

the vests I dug in a hole

nayently boesn onened b test o

3
a1
red
P
;“:E
&7
o
&
A
o
iy
{é}
]
e

sround it.

] b ]
< v stat
P35 ALRSUT

ﬁj}
Jon
£
4]
et
&
g
fulo
ok
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<
e
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. .
e much mors sangular

hers than it

N

8 A0 epoda narth, Thevs the well vounded mahihles are the dominant

Thers are dunss fo within about 40 vods of the south end of the lishihouse

nd - In the PoM, T got pick & shovel & dug &

B.of the lighthouse ne Mr.Biassll', house zbout 100 yds.from~

o on the shore SE of Bissell's house of

oukcro

s sdge. There is a
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point, rising 10 - 20' sbove the level of the =ebbly nmatarisl or 30 - 40' ahove
the lalke

I s t01d 2t the hotel that the Mormonz hed 2 limakiln east of where the
Chtholic church now stands slonz or nesr the hass of the Findssing bluff.
Perhaps they vsad the linestone “locks tha’ ore scattered over the island many

of vhich are to o g3=20n near this »laea.

Hall 821 Dns 245% shove Lnks Michizna "Mb. Lookeut". Trip

Sent. 18, n cent i host 571l The ocst gide hes the
1andy lend s shore aboud 32 rods v of 1f4 post of

gecg. 28 & U3, There 19 houldewy 31201 wast Zro; hare to the hish sand dune

"Mt. Bookont" in NWE sorner of sen. 32, Thiz 1t 248' ghove DLale Michigen as

deternined by tha v Survey. There sve bouldery reefa in west nard

0f N¥: sec. 73 and 28 that ave 80 ~ 88! shove the loke. The well on

-

ground bebeen these reefs in 3¥W nard of zec., P8 1o 2510 hy the residents to
ba 84' ahowve the lake nnd ig 82 deen. The walter is drewm by a long bucket
6 inches or lezs in Alamoter.
Gull Izland in view ko the wead i2 veory low. Houth Fox Izlend in view

the 85W hre gteen ¢liffs or banks a% its ¥¥ and vprobavly 150 znd this high
nart 12 lewel., The grecter marbt of the island hes o serrated sopesrsnce asz if
of dunes. The North Fox is hich st east end ond ig conzidersbly lower then
the South Foxe Whiskey ond Scuecw Jolandse 1ie YB of Hish Island -~ ars both low
nod up o the full Hiovisesing level, The "Cot Hoad® 2% H. o2nd of Leelansu

Penineuls s nlap in view 4o tha emth. The neinlend in Humet Oo

The Horthern Peninsuls is in viow fronm the Garden Peninsuls syovnd te
St. Irnnce or from ¥ 60 ¥ %o N 45® B from my viewoolnt in Hish Islend,
I follovwed the Wiplssing bluff sastward frem vhere it lesves the dures in SW

part of sec. 29 in o course north of eazst to central pert of sec. 28 vhere
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it mokes an abrant turn southuard through west pert of SWg sec. 28, Mr.
Walter Nelaon of the “House of Devid" outlined for me 1ts wosition in these
secz. 1% runs ascross Nw of 3?* 0. 29 in NE course pessing a few rods south
of the NE corner. It then crosses freom the SEE into NBL sec. 29 ~nd leaves
the sec. = few rods norbh of the guarter »ost of sess. 28 & 29. It runs near
the B - W 1/% lins of sec. 28 neerly to the center snd then swings around a
few rods SW of the cenbtar sand tskes a southward course through west pard of
SHE sec. 28 ~nd continues aesrly to center of sec. 33 in a course slishtly
west of soubh. There ig only = slight baonk to mark its course in sec. 33 and
the bluf? is 10V or lass io west vard of SE} sec. 28. There is not » definite
biuff in southwest wert of sec. 22 mut the o1ltitude __ gently to the

88 snd the land is wet in much of the SW% of the ssc. Mr., Helson has noted

]

Fx

boulders in this wet isude It is not iike the sendy land that occuples ths
gast vart of sec. 208 2nd north verd of NEf sec. d3. There is a maple ridge
with boulders rupning souln through the east range of forties in sec. § thnt

hes copsidershle relief sbove land esst and west of 1% and ¥r. Nelson thinks

it is at lesst 80V above Leke Michige I% has & red clay subsoil. There is
gwemp land in secs. 4, 8, 9 except a little gravelly beach near the shore,
In sec. 5 the lowland west of the maple ridge hes 2 sandy gravel socll and is

drier then lond south of it.

The striv of dunes terminetes in north nart of Sig * of N@a 88c« 5. The
Ntz of N} sec. 5 is occupled by them -»nd they cover sac, B2 excent a narrow
strip on the esst side 10 - 40 vods wide that is good farm land, ond stends
70 - 80t + above the lsks. There ig zlse & parrow atrin of spod fam land
north of the dunes in north part of Ni% sec. 32, The dunes turn north in
gsec. 29 and have the =sast border jJust west of the ¥ - 5 suarter line and

vroject into the area north of the wavecut cliff of the Ninissing Great Lokes

shout %o cenbter of gec. 29 with considersble vrouwinonce. Hr. Schoeneman was
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in S sec. 23, Humet Twp. vhere boulders show a curious sltitude, uony of
them beins on edge or stonding with points down csnd usually the small emnd down
seversl inchos into the szwund. Thers is so large a percentage of stones of
amall size 18 inches or less with this =ltitude that I am inclined %o favor
the view held by ¥r. Brigham thet they have been set up on edge by human
agency. They sre in a forest that hed Inrge white oak: trees but now has a
"second srowth” of vhite and red cak, etc., with a few manles interspersad.

. = N . e 3 P P, JU 4 & # o
The mlace is on o sandstone terrace the rock belng slose o the surface,
" pel

=P

There ig on old cuarry along the blulf proﬁﬁtQQhﬁre these stones occcur. The
terrace or piain is between 560 =2nd 900, The top of the wock is about 880%.
There are neculinsr irrvegularities of the surface in an open field between
this weoded trect and the south line of the =mec. which may be due to Indian
work but we are not abls to mzke oub any definite figure or design. MNr.
Brigham plans to do more work here im the nesr future. #e then drcove up the
Kalamazoo valley vast Cerisco and Msrshall on north side of the atresn and
noted houlders ail the way. Thers is sandstone in the railway cats west of
Cerisco in SW; sec. 24 up to an altitude a little over 900', There iz a
filling of gravel in the SE part of sec. 24 east of Pigeon Creek.

The ssndstone seems to be at slight devnth from Cerisce to Marshall up
te whewe the 920 contour runs. The nart above this contour 1s coated with
gravel and cobble bub it is thin snd set with Loulders below bthis contour.

Jith Dri Hinsdale & Mr. Brighanm nesy Marshall

Above Msrshall there is bouldery land along the river opoosite ths vplace

mens, 28, 27, 28, Marengzo, ns well as

3

south of the mor-inic aress in secg. 29 & 30. The road that rums up the
north side of %he river doss not get to the full heishi of the sravel nlsin.

36, bo

W]
<
¢
o

Bubt on crossing the river it rises mear corner of SECB. 20,

the level of the gravel —loin ot the 960" contour. But in the S¥ part of
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. 4 | 3 2 T RO £ oo ]
zc. 25 1% is only the oart abeve 95 d ig cilesr gravel snd

cobhle. On ths siope Jovard ths river.rock

ugny woulders over it is

A thick bedded sandstone has hosn cuerried s 1ittle SY of

There sre izuense blocks of thils sonde

v Aer & - & Cam e ~T o TR | . S
stone lying in the forest here. ng o 2 pethacle shout 2 dsep end

ich Ten heen oalled an Hindisn HI1LY. It hos heen

hegd in Jdlanm

Lmmed oub by swirling wabtsrs loaded with stones g0 1ts walls have gniral

furrews snd ribs. thiz stone. It is nearly

- B
Tak A N

rhe It gcems to

mushod into

nathnle buk

A DU 7 . P o
the BB pevt of

cocn, B & 2low here on
. . vz T LD . ¥
soukhn als TN rengo E‘ﬁpo ranning

In the aftarncon

41y ne=rly

3 Lo corner

» e b 3 2. P " o i f) o PR |
sec. 18 rnd in zece EP. Alnng its s ; ~f low sandy land in

ghent 60 rols of corner of seng, M4, 1R, ©0, 2%, From thors ecast o
the “Tansin' eorsval reod thors 33 2 vlain of snndy grevel. This kind of

land occupies the 5B port of sec. 14 snd adjacent parts of secs. 13, 23, 24,

But = bouldery knoll in NEZ sec. 27 on west side of the Lensins road mervks
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the bheginnins of bouldery lend that sxtends scuth a little beyond ihe corner
of secs. 03, 24, 25, 26. It is knolly =sround these sec. corners. There are
other kmolls in the WE part of the city on one of vhich the standnive is
located. It is jJust west of the cuarter vost of secs. 24 & 25 ~nd cstches 960
contour.

A very stony ridged belt is found in north pert of the clty snd Just
outside the city limits in west part of sec. 24 =nd esst wart of ssc. 23. It
reaches the 970" conbtour. A grour of stony knells in NZ corner of the city

in enat part of sece. 24 reaches 980'. In the central vert of sec. 24 there

[ P PR, RS RN S pe . 3 P [ . . Bey en . oo ¥ &
is5 a nearly plane strip running HE = 8¥ that hes o few bounlders =nd seenms %o

be of ground moraine rather than oubwash materisl. I crossed the eastern end
of a very stony morainic strip west of Bear Creck thot runs across the WW
part of gece 22 and through the centrsl part of sec. 21, Harshall Two. The
highest knolls catch the 940 contour. Boulders are very numercus on west
gide of Besyr Creel in 8% part of ssec. 15 on grouwnd theit ie nearly nlane snd
ahout 940'. The narsh or bemarack gwamp east of it is aboub 910'. This
houldery nlain is verhaps to be classed as ground morsine. The boulders are
said to be.feuné only a short distance north of the morsinic strin in sec. Zl.
In Marshall (Quadrangle

October 3, 1922. Maershall, Mich. I zo wp Rice Creck valley on north
side Lo line of sees. 15 & 17, Herease Twp., =nd nots 2 bouldsry moraine at
the border of the eroek Flat setting in at about the 930 contour. It has
enough fine matericl to nske a fair soil. %he stones are in »iles in flelds
in nearly every 40 acre 1ot in tho moraine. There is.a gravel viain ot 930
contour sround the cross roads near line of secs. 16 & 17. The plain south
of the crnek in secs. 20 & 21 is up %o the 940 contour. I go north through
s rather sandy morzine on line of secs. 16 & 17, 8 & 9, to the guarter »ost
=nd there turn west into a2 »lain thet has good soll with an occagional

boulder nearly to the west side of sec. 8. There a lighter more s:ndy soil
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sets in vhich forms the hish olain in sec. 7 =nd west nart of sec. 18 zs
well = west »mert of sec. 8. 3Boulders nnd cobBlegtones ore scarce in this
sendy tract. This seems to Be the owbwash frowm an ice border that nassed
seross the norbh nart of gssc. 7 and turnad southwerd throush west nart of
S%% sec. 7. Boulders are niled in the fields 2long this ice horder.
Siudies in the Marshall Quadrangle

This ice border runs into ths worsine thet lies oubside of it in the 5B
nart of sec. 13, Marshell Twpe There is bub a 1ittle ridging along this later
border in the ¥¥ part of sec, 18 and 5W of sec. 7, it is lower then the cut-

wagh nlszin sast of it. The Lla% lend in ¥E vori of sec. 13 has houlders

seattered over it. Bo wos probably under the ice at the tims the sandier
land %o the @ést weg Uoming 28 an oubwash.

A Farm well west of center of seéc. 18 at =1titude aboub 960! is 125%,

Former thinks the roclk is limegitone 'mt this seems doubdful. In the

he

afternoon I went on cleciric car 2 miles west and then exsmined secs. 20 & 21,

17 & 18, Marshall Twype, ug to the probablility of en ice torder along the slope

north of the gravel olsin in secs. 19, 20, 28, The moraine I notsd yesterdsy

i
pre
i
ot
o

extends west only & 1

Thers are scattored houldsrs in the south half of secs 21 and in the wet land
28 well zs the dry. So 1t 1o wrobsble thalt this was coversd by the ics al
the time the vplain south of 1t that stends above the 9°0' conbour was formed
as an ontwash. There is a rather abrapi rise to this vlain of 20 - 25' in

sec. 20 and NW oart of sec. 28,

The drift is bouldery along line of secs. 17 & 18 as far norih as the

. x £ P .. IR RP- e B e B TR IR S ¥, S U/ IR SO
GUATTEeT NOSt. 1he 108 LIohnl SXOeNasG O wie o4 DOTEeYT 01 e [Wangs i

sec. 18 a1t the time the gravel »lain SW of the swamp was milt upe The chain

of swamps in sscs. 7 & 6, Marshall, snd east part of sec. 1 and NE of gec. 12,

Ermet Twn., are likely =lso to have been formed =t this time whils the »lain
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to the west was being graded uwp. There is an oubwash sravel »lain cutaide
the main Kalamazoo worszine in secs. 8, U, 16, 17, -nd north nart of sec. 21,

Marshall Twne There is very coarse oubwesh with small well rounded boulders

W::'

a fool or less in dlemeter in north nerd of

+3

sec. B =nd 59 nart of sec. 5,
Marsholl Twp. Most of the north half of sec. ¢ has such boulding outwagh,
This may be included in the morzine as it is not so clearly groded up as the

north rert of sec. 8. Nearly all of sec. 10 is morsinic and bouldery s=nd so

is ths north heifl of sec. 18. Both secs. have much wet land bordering Byar

ere is a bouldery moraine soubth of this creek in sec. 11 -nd bordering

parts of secs. 17, 13, 14. But in the WW part of sec. 14 snd in sec. 15,
there is sandy drift with only a few woulders while the 5 vart is an outwash
plain sud so is the adjoining varts of secs. 13, 23, 24. A considersble part
of sec. 13 snd soublh pert of sec. 12 is nlain or gontly uwndulating with
bouldery strips and & sprinkling of boulders on plane tracts. The NW comer
of sec. 1% and ¥& of sec. 14 has g vrominent moreine that risss above 1000V -
the highest l:nd in Marshall Two.

A gravel plain hesds at this prominont moraine in 5% /NWE, sec. 13. There
ig a lower tract of bouldery till east of this plain occupying the ares with

»

depresaion contours around ths corners of sses. 13, 14, 23, 24,

Getober 6. 1 went to Albion =nd spent the day in study of the southern

twoe rows of secs. along and south of Kalemazoo River, across the width of the

Marshall qu
of the river in secs. 32, 33, Sheridan, znd the secsz. soulh of them. There
are small gravel Dits in the Nw pert of sec. 3 inside the Albion City limits
b the lznd is boulder strewn in the city SW of the jJunciion of the itwo

branches of Kalasmazoo River. The gravel is not in & well graded flat-topped

i - - £ 12 Ve 4 o, e Pa o~ 1 Ry & 5y s dla
& only =z narvow and inderrupited gravel ovlaln south
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£

plain It there is = slight waviness. This is true of strips betwemn

in secw. 22, 3%, Sheridson, =nd sec. 36, Harengo Two. There

&

morainic ridge
are three of these narrow morainic gtrips with narrow ___  7plain
gravelly sirips bebtwesn them in secse 35, 36, 3%, 32. As noted Oct. 2,
there is & gravel vlain sround corner of secs. 25, 26, 35 & 35, The two Join
or the moraine is lost zocuth of center of sec. 35. 4 sbronger moraine curves
into the south sdge of the gmadranglie in saes. 33 & 34, Marengo Two. snd
axteads to EKelamazoo Blver. UHWest of 11 iz a grevel »lain extending wast to
west part of sec. 31, Merengo. It is cobbly with houlderets snd with slight
modulation.
In the west mert of sec. P1 znd in much of sec. 36 (Marshell Twn.) there

ia bouldery lond grestly undulating like ground moreine. Bub it may be a
weak torminal morsine for there is a gravel plain on its 5Y border in SW pars
of sec. 36 =nd 8% of sec. 5. It stends sbout 930' A.7. The morsine? rises
in places %o 950 ~ 960'. The cemetery in south pert of Marshall is on the
north slovpe of this bouldery srce. There is o terrace in north part of sec.

~Bhat mey s boulder strewn =nd may be where glacial drainage has cut
away bthe moralne,

-y o

The south pert of sec. 3D znd the part of sec. 34 gouth of the river znd

sravel vlain graded up to & more uniform

>

much of eegs., 2 & 2 south of them, i

4+

height then sone ferthey esst on this side of the rivere In the east part of
Marshall from the Falrgrounds eastward across the twpe line inte ssc. 30,
Harengo, there is a nearly plene bouldsry strip standing above the 950 contour.

1wy T mearaing

EA ;(4..‘, piiT N e

1"!'

et to the sast vhicl

It is i

f’i

not quite so high ar the gh 3 o)

Z:Q

950 to 9801,

This moraine is separsted from a grouwp of morainie hills in geecs., 79 & 32
only by & narvow swamp vhich does not ssem Lo be a glacial dreinage line but
instezd was occupled by ice while ths moraine each side was fomming. Al the

south end of the swamn iz a rim of bouldery drift that looks like a feature
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narginal to the ice. In much of sec. 29 snd the weet part of sec. 28 thers is
a gravelly ares with very few boulders, The strips vhieh catch the 950' con-
tour in S¥W nart of sec. 23 are of this sort 28 well ss the nlain that sisnds
below 9401,

In the east hreli of sec. 28 this hisher fract 950 - 70! has a moderate
number of large houlders »nd many bonlderels a foobt or ilezss in dismeter. This
extends slightly into south vesrt of cec. 21, EBast of 1% in sec. 27 2nd the

A i ~ - ~ aros et P
edze of sec. 22 & - cubwash wladn 970 or more. Ib seems %o

k. 5]
(el
Faxy
A
.
s
¥
<
o3
st
.
&
s
L..h
L’S"

correlats with a gently undulatine someshat houldery but cobbly qnd zravelly

Ed - [ v] o, . o . 57 - 3 - " g e Ly
4 in SE part ssc. 27 or 20 {can't nmoke it out abe ), 8% of sec., 23

»7
(‘t

o

£

znd a narrow sirip rmning south to center of sec. 26 thot hag voints 9901,

There is 2 high gravel plain east of this strin directly WY of Marengo stond~

ing =bove S70'. There is thst much complication between Harshall & Merengo -

a8 well 23 along south side of the river from Albion west across the guadrsngle.
I nede a clrcouit north snd west from Alblon to map the south edge of the

Kalamazoo moraine in soudh vert of secs, 26, 27, 28, Sheridan Twn., There is

a very bouldery edge with volief of only & - 15! sbove the plain outsids.

This outwash reaches 1000V at corner of sees. 26, 27, 34, 35, Sheridan Tm,

There are numerous snsll stones in it € - 8 inches in dismeter for 40 - 60

rods + outside the elightly rideed margin with large hYoulders. These smaller

stongs are somewhal walér-worn @nd are & part of the oubwash.
7 There is & nlsh plsce in Albiop about 1/4 inch nerth of the MO devot
that catohes the 980 contour vwhich ssems to e of oulwash materisl. I see no

houldere in it. It is o Ffew

There is snothor high woint =tove 9901 in west vt of ssc. 34 which stonds

like = knoll in the oubtwash. The srovelly arves 950 - 960" A.T. around the

)

corners of secs. 28, 29, 32, 33, has a2 few houlders of :pod sizs ot is more

like outwash than sround moraine,



y Albicn =ond Jecksone Very ocobhhly grevel in low island-like

trachs in swamps about to county iine, Bouldsry morsine south of irack for

about = mile to Hath Hilils. Evolls ip vwiew 88 of Beth HMills on east side of

€35 = Tqn
N - 3 read hul

moe. Plain farther esst PO - 25 above
gwerrp along railways. Similsr plain noeth. Swamp beecomes bouldery about 2

miles ezgt of Beth Mills and there is a woraine enbtered here with knolls in

This is entered a nile weet of ¥o.

Y e wnd Gy
Uencord Bta.
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