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Felch Twp., C W14 see. 31, T42N, R28W. On steep slope S of ridge. Hermans-
ville: Oneota, Cambrian: Jordan.

Felch Twp.,, NW NW sec. 82, T42N, R28W. Along W side of hill, along NE-
SW road, just N of RR crossing. Cambrian: Jordan.

Felch Twp., NW NW sec. 83, T42N, R28W. Sandstone on both sides of road,
about 1 mi. SE of Felch. Cambrian: Jordan.

Felch Twp., SE SW sec. 25, T42N, R29W. At intersection with N-S road; also
in low E-W ridge along N-line NE sec. 25. Cambrian: Jordan.

Feleh Twp., N4 sec. 81, T42N, R29W. Sandstone exposures. Also in places
in sec. 34, 35, and 36 of the same township. Cambrian: Jordan.

Felch Twp., NE NW sec. 36, T42N, R29W. Along N-line. “Lake Superior
sandstone” or Hermansville?

Felch Twp., NW sec. 4, T42N, R30W. Highway cut. Cambrian: Jordan.

Feleh Twp., sec. 29, T43N, R28W. Sandstone exposures. Cambrian: Jordan.

GOGEBIC COUNTY

Wakefield Twp., C sec. 13, T46N, R41W. Bed of Ontonagon River and down-
stream (Huronian in NW SW sec 13, T46N, R41W and Keweenawan SE,
see 11, T46N, R41W). Cambrian.

HOUGHTON COUNTY

Laird Twp., NW NE sec. 17, T49N, R35W. Sturgeon Falls. Cambrian. Lake
Superior Sandstone: Jacobsville.

Laird Twp., sec. 13, 14, 28 and 24, T5IN, R35W. Limestone Mountain.
Niagaran: Mayville. Richmond. Trenton. Black River. Jacobsville.

Chassell Twp., NE SW scc. 8, T53N, R32W. Aband. quarry. Jacobsville. Type
locality of Jacobsville.

Chassell Twp., see. 8 and 17, T53N, R32W. Along shore. Jacobsville.

Chassell Twp., SW see. 18, T53N, R32W. Aband. quarry. Jacobsville.

Chassell Twp., NE SW sec. 26, T53N, R33W. Small aband. sandstone quarry.
Jacobsville,

Chassell Twp., sec. 35, T53N, R33W. Along shore. Jacobsville.

Torch Lake Twp., sec. 10 and 11, T54N, R33W. Along shore of Portage Lake.
Jacobsville,

Torch Lake Twp., sec. 21 and 26, T55N, R31W. Along shore at Traverse Point,
Jacobsville.

Osceola Twp., sec. 1, T55N, R33W. Torch Lake quarry. Jacobsville.

Osceola Twp., SE SE SE sec. 11, T55N, R33W. Hungarian Falls on Hungarian
River (called Dover Creek on latest U.S.G.S. map). Jacobsville.

Osceola Twp., NE sec. 27, T55N, R3SW. Along road. Jacobsville.

Osceola Twp., SW SW NW sec. 16, T56N, R32W. Small exposures in stream.
Jacobsville.

Schooleraft Twp., sec. 20, T56N, R32W. Walled Ravine. Jacobsville.

Schooleraft Twp., see. 19, 20, 29, T56N, R32W. St. Louis Ravine. Jacobsville,

Calumet Twp., see. 31, T56N, R32W and SE SE NE sec. 36, T56N, R33W.
Douglass Houghton Ravine and Douglass Houghton Falls. Jacobsville.

IRON COUNTY

Stambaugh Twp., NE sec. 20, T42N, R35W. Conglomerate on Sheridan Hill.
Sandstone and conglomerate in aband. pit. Ordovician.

Stambaugh Twp., SW sec. 27, T42N, R35W. Limestone exposures in river bed.
Black River.
The Stambaugh Twp. exposures were named the Sheridan fm. by R. C. Allen.

Iron River Twp., SE see. 24, T44N, R35W. Sandstone exposure. Ordovician.
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Iron River Twp., N4 sec. 24, T44N, R35W. Red sandstone. ) .
Iﬁgn River Twp: SEzsec. 24, :1‘44N, R35W. Coal. Upper Huronian Michigamme.

KEWEENAW COUNTY

i Jacobsville.
Twp., sec. 20, T56N, R30W. At mouth of Tobacco River. i
gﬁzng Tzzg., NE sec. 6, T56N, R31W. Aband. sandstone quarry. Jacobsville.

Sherman Twp., NE NW NW sec. 6, T56N, R31W. Aband. Hebard quarry near
] ds. Jacobsville. ) )

Gr§§$¥wz., szcc. 14, T57N, R29W. Along shore at Point Isabelle. Jacobsville.

Eagle Harbor Twp., C W1, SE SW sec. 5, TB7N, R30W. Along road. Jacobs-
ille. ) )

Ea:glee Harbor Twp., NW SE NE sec. 7, T57N, R30W. Along intermittent
t valley. Jacobsville.

E;gf:al?arbor BZI‘wp., NW NW NW and C NW sec. 18, T57N, R30W. Along
intermittent stream valley. Jacobsville. v

H(I)Eghton Twp., C NE NE, NE SE NW, and NW SE NW sec. 13, T57N, R31W.
Jacobsville. )

Hot?gﬁt:XITwp., SE NE NW sec. 13, T57N, R31W. Contact, Jacobsville and

Hgfxzxigﬂa'}y\i;:, NW sec. 14, T57N, R31W. Altered sandstone in stream bed.

ille.

nggﬁsszl 'I?wp., NW SE SE sec. 20, T57N, R31W. Two separale outcrops.

ille, . .
nggcﬁfsr‘lnTivp., NW SE sec. 21, T57N, R31W. In intermittent stream valley.
Jacobsville.

Hot?ggtsanwp., NW NW NE, SE NE NW, SE SE NW and SW SE NW sec. 22,
T57N, R31W. Scattered exposures along trails and in stream valley.
Jacobsville. )

Gra?lct Twp., C E14 sec. 29, T58N, R28W. Along shore. J acobsvﬂl_e.

Grant Twp., C 814 sec. 30, T58N, R28W. Along shore. Jacobsw}le.

Grant Twp., SW SW sec. 25, T58N, R20W. Along shore. J acobsvﬂle:

Grand Twp., SE SE SE sec. 26, T58N, R20W. Along shore. Jacobsville.

LUCE COUNTY

Pentland Twp., sec. 35, 36, T45N, R9W, McCloud Lumber Co. quarry. Burnt

Bluff: Hendricks. Fiborn. . .
Lak:field Twp., SE SE see. 19, T46N, R12W. Dolomite on E side of small brook.

ille? .
Lal\lfzi;?;ZIIdeTwp., SW sec. 29, NE NE sec. 80, T45N, R12W. Shore Manistique

Lake. Mayville.
Mcl\?ﬁlflaan Tvgrp., NE SE NE sec. 11, T48N, R8W. Upper Falls of the Tahqua-

. Lake Superior Sandstone. o
M(I:rli/?irﬁ);n T\?Vp., N\% sec. 9, T48N, R10W. Red sandstone in pit under shallow

ift r. Lake Superior Sandstone. . )
Mglf/[lﬁla?zv"la‘wp., Wi pSW sec. 18, T49N, R11W. N-S ledge. “Lake Superior

Sandstone”?

MACKINAC COUNTY

Twp., sec. 18, T40N, R3W. Strata in contact vyith indura’c_ed brececia
St;)%g;?lﬁl }‘Kﬁ approx. 200 ft. W of Mich. State Police substation at St.

. St. Ignace. ]
St.IgII:;lc:ce TW;);., NE sec. 19, T40N, R3W. In ditches along Church St., W

boundary of St. Ignace State Park. St. Ignace,
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St. Ignace Twp., sec. 20, T40N, R3W. Hombach
: VD. X . band., 500 ft. S-SE
of intersect Y ¢ ’ anacs. St To ’
o) Ignacec fl::‘n Hombach and Pero St., St. Ignace. St. Ignace. In type area
Moran Twp., T40N, R4W. In E wall of approach
; R , . t i
Mml. W of St. Ignace. St. Ignace. pproach to proposed ferry terminal, 1
oran Twp., SW NW sec. 5, T40N, R4W. Ol i
1850’s. Pointe aux Chenes. Old gypsum quarry opened in
Moran Twp., SE sec. 8, T40N, R4W. Alon i
, SE -8 T . g wagon road from a point mi,
NE of Catholic church in Gros Cap to US-2. St. Ignace, Pointe I2)1ux Czéenesl.
Mora.n Twp., E part NW sec. 9, T40N, R4W. Along private road. St. Ignace
MPom’c;1 aux Chenes. Also, in knoll about %4 mi. SW. '
oran Twp., SE SW sec. 9, T40N, R4W. In road cut al USs- i
MChenes. In type area Po’inte au’x Chenes. e 2. Pointe aux
0 Twp. i
azl';nChvgg‘;Si[\Iear C NW sec. 15, T40N, R4W. In road cut along US-2. Pointe
Ma tt . / i
I;g;l:n e;h('i'vg-p , T41N, R2E. Many exposures of Engadine along Lake
St. Ignace Twp., SE SW sec. 4, T41N, R3W. SE sh i
g G_}rpsum exposure. Pointe aux E}henes.’ ' shore of Grosse Point.
t. Ignace Twp., sec. 30, T41IN, R3W. Above aband. lime ki i
! y V . . iln on S sid
ixarrow rldge,.approx. % mi. SE of highest point on Rabbit’s Bacsll.esoti.‘
<gnacs’3. Also in sec. 30, along S shore Rabbit’s Back Point, gypsum near
Mwatel"r s edge and under water. Pointe aux Chenes.
oran Twp., SW and NW SE sec. 31, T41N, R4W. Aband i
Mshale rl(fxposures in SW SE sec. 31. Pointe ’aux Chenes.n - gypsum pits. Also,
oran Twp., NW NE sec. 36, T41N, R4W. At and i icini
MRock. St. Ignace. Pointe aI;x Cheﬁes. and in the vicinity of Castle
oran Twp., SW sec. 23, T41N, R5W. Alon
8 . g US-2, a few hundred .
of crossroad tc_> N. Pointe aux Chenes. SE see. 23, and in S]’:r]1 é%’V gl?;ht?g
less than 34 mi. W of C sec. 23, (shale pit, Round Lake CCC Camp). Pointe
aux Chenes. SW NW sec. 28. St. Ignace? Pointe aux Chenes.
Moran Twp., sec. 36, T41N, REW. Along lake shore. Pointe aux Chenes.
g%zillz %wp., T42N1,OR}TE. Many exposures along Lake Huron shore. Engadine
W . . . . . 3 "
ark Enga,,dsiﬁz. , T42N, R1E. Port Dolomite quarry, Michigan Limestone
Clark Twp., Many exposures in see. 1 e
TEN, DI B ec. 1, 2, 3, 4, 5, 10, 11, 20, 21, 28, and 29,
lark Twp., sec. 21 and 22, T42N, R1W. A i i
BW trondis 1o Engadiné. . Approx. % mi. N of Hessel, prominent
Marquette Twp., S-line sec. 3, T42N, R2W. Along hi i
, L . 3, . g highway. Engadine.
g[{arquege gwp., S-line sec. 6, T421\f , R2W. Along highw;;r. Ef;aé?:e
arquette . . i mi
a1 ggadine. wp., sec. 15, T42N, R2W. Low S-facing bluff nearly % mi. long.

Marquette Twp., NE sec. 34, T42N i
arquette T Cl;enes. y » R2W. Along shore of St. Martin Bay.

St: Igrf1ace Twp., T42N, R38W. Low bluff along shore of Lake Huron, extend-
3nig' go_m S-central part sec. 11 to NW sec. 13; a second higher blufi' farther

Stui and in sec. 11, and also in E part sec. 11 and W part sec. 12 Engadine.

: gnace TWp‘.L, NW NE seec. 20, T42N, R3W. On S bank of Carp River approx
st /2I mi. fro'}n its Iéloluth. Pointe aux Chenes. ’ '
- Ignace Twp,, 8- ine sec. 30, T42N, R3W, i i
StroIadmde ditches. Pointe aux,Cheneé. Approx. % mi. W of US2, in

. Ignace Twp., sec. 29, 30 and 31, T42N, R3W. Al in di
; tgnace T i , , W. ong US—2.1n ditches where
ps }i neS.y crosses ridge between 1 and 2 mi. S of Carp River. Pointe aux
St. Ignace Twp., sec. 12, T42N, R4W. S of C i
] . ! ] . of sec., in Forest Servi
the crossings of two minor tributaries to Carp River. Pointe a:if(vx(gﬁefl(:d at
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Brevoort Twp., S-line sec. 32, T42N, R4W. Roadside ditches between Allen-
ville and a point % mi, to W. Pointe aux Chenes.

Brevoort Twp., SE SW sec. 35, T42N, R5W. In path leading to small wharf,
S shore Brevoort Lake, about 100 yds. E of Massey’s Hotel. Pointe aux
Chenes. :

Moran Twp., sec. 3, T42N, R6W. South side of a marsh. Manitoulin?

Moran Twyp., NE SE sec. 9, T42N, R6W. Mayville.

Hendricks Twp., sec. 9, T42N, RTW. Along E shore of Epoufette Point.
Engadine.

Hendricks Twp., sec. 10 and 11, T42N, RTW. Along lake shore, approx. 1 mi.
SE of Epoufette. Engadine.

Newton Twp., sec. 5, 8, and 17, T42N, R11W. Along road on E side of sec.
Manistique: Cordell. Contact, Manistique and Engadine crosses road neatr
SE corner sec. 17.

Newton Twp., sec. 12, 14, and 22, T42N, R11W. Many exposures over large
area, approx. % mi. wide extending from NE see. 22 to W part of sec. 12.
Engadine.

Newton Twp., W34 sec. 20, T42N, R11W. Engadine at or near surface. Also,
SE sec. 20, several sinks formed in dolomite.

Newton Twp., E14 sec. 21, T42N, R11W. Engadine dolomite at or near sur-
face.

Newton Twp., NW sec. 28, T42N, R11W. Engadine dolomite at or near surface.

Newton Twp., NE sec. 29, T42N, R11W. Engadine dolomite at or near surface.

Newton Twp., sec. 5 and 6, T42N, R12W. Many exposures in most of sec. 6
and SE sec. 5. Burnt Bluff: Hendricks. Also, in sec. 6, Inland Lime &
Stone Co. quarry.

Newton Twp., sec. 7, T42N, R12W. In fields near W-line sec. 7 at points %
and 3% mi. N of Hunt Spur. Manistique: Cordell.

Marquette Twp., sec. 3, T43N, R2W. High N-facing escarpment in W part of
sec. Engadine, Manistique.

Marquette Twp., NE NE sec. 11, T43N, R2W. In and along road, in aband.
quarry W of road, and in low ridge crossing road. Manistique, Burnt Bluff.

St. Ignace Twp., sec. 8 and 9, T43N, R3W. Along both sides of N-3 road.
Manistique.

Brevoort Twp., NE SW sec. 27, T43N, R4AW. In ditches of Moran-East Lake
road. Engadine. Contact with Pointe aux Chenes probably just south of
these exposures.

Brevoort Twp., sec. 28 and 29, T43N, RAW. N-line sec. 28 and 29, extensive
pavement-like exposures on both sides of road. Engadine. (Guelph fossils in
top.)

Moran Twp., NE NW sec. 8, T43N, R5W. Ozark quarry. Engadine.

Moran Twp., SW NE sec. 17, T43N, REW. In RR cut; at surface on both sides
of cut; in Marstone quarry E of RR. Engadine.

Moran Twp., sec. 19 and 30, T43N, REW. In E part sec. 19 and 30. Engadine.

Moran Twp., NE sec. 28, T43N, R5W. In RR cut just S of Kenneth, and in small
aband. quarry E of cut. Engadine.

Moran Twp., sec. 29, T43N, REW. Many exposures over large part of sec.
Engadine.

Moran Twyp., SE SW sec. 30, T43N, R5W. Along banks of Carp River in
vicinity of small dam. Engadine.

Garfield Twp., southern 2 of T43N, R10W. Engadine. Type locality.

Garfield Twp., sec. 4 and 9, T43N, R10W. Along roads on sides of and through
sections. Manistique.

Newton Twp., NE sec. 5, T43N, R11W. Along roadside approx. 4 mi. N of
Gould City. Burnt Bluff: Hendricks.

Newton Twp., SW sec. 13 and NW sec. 24, T43N, R11W. In low bluff approx.
1 mi. NE of Hazelmere. Engadine, Manistique. Also, in fields W of bluff.
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Newton Twp., sec. 19, 20, 29, and 30, T43N, R11W. S parts of sec. 19 and
20, and N parts of sec. 29 and 30. Burnt Bluff: Hendricks.

Newton Twp., SE sec. 29, T43N, RI11W. In ridge % mi. N of S sec. line.
Manistique. Cordell. Ridge continues S through E part of sec. 32 and
crosses read into sec. 33 approx. 1% mi. S of Gould City.

Newton Twp., SW NW sec. 85, T43N, R11W. McEachern quarry. Manistique.

Newton Twp., E part sec. 25, 86, S part sec. 30, 31 and SW sec. 32, T43N,
R12W. Many exposures. Burnt Bluff: Hendricks.

Hendricks Twp., SE sec. 16, T44N, RTW. Fiborn quarry. Exposures in Sec. 15,
16, 20, 21, 24, Burnt Bluff: Hendricks., Mayville. Type locality of Fiborn
beds.

Hudson Twp., NW sec. 6, T44N, R8W. Hendricks quarry. Quarry extends into
NE sec. 1, T44N, ROW. Burnt Bluff: Hendricks. Mayville. Type locality
Hendricks.

Garfield Twp., sec. 29, T44N, R10W. Under thin drift, in shallow wells. Fiborn.

Bois Blanc Island: Type area Bois Blanc fm.

Sec. 1. Poor exposures along shore at LaFayette Point. Bois Blanec.

Sec. 7. Along shore in NW part of see. Bois Blane, St. Ignace.

Sec. 8. Between point on N shore near aband. house and dock and point
on little-used road approx. 600 ft. inland. Bois Blane, St. Ignace.

NE sec. 9. In cliffs along shore. Bois Blane, St. Ignace.

Sec. 14. In cliff along shore, approx. 500 ft. S of W point of island.
St. Ignace.

Sec. 17. Zela Point, approx. 8 mi. NW of Point aux Pins. Bois Blane.

Sec. 27. Along shore between Rosie and Packard points. Bois Blane.

Sec. 33. Along shore approx. 114 mi. NW of Point aux Pins. Bois Blane.

Goose Island:

T41N, R1W. Gypsum at depths of 8 to 10 ft. in bottom of Lake Huron,
adjacent to Goose Island. Pointe aux Chenes.
Mackinae Island:

In ravine just B of reservoir, approx. 200 ft. N of Fort Holmes. Bois Blane,
St. Ignace.

In old quarry, 750 ft. E of old lime kiln on E side of Fort Mackinac-Sugar-
loaf road. St. Ignace.

In cliff S of Dwightwood Spring. St. Ignace, Pointe aux Chenes.

Along road approx. % mi, S of British Landing. Pointe aux Chenes.

Approx. 800 ft. N of Dwightwood Spring and 200 ft. N of base of Arch
Rock. Pointe aux Chenes.
Round Island:
Clff on NE side of island, approx. 14 mi. NW of NE point of island. St.
Ignace.
St. Martin Island:

Sec. 12, T41N, R3W. In low lands adjacent to S shore. Pointe aux Chenes.

MARQUETTE COUNTY

Wells Twp., sec. 23, T42N, R25W. Shallow roadside ditch. Maclurites zone.
Trenton.
Wells Twp., SW SW sec. 29, T42N, 25W. On both sides of road. Hermansville

Wells Twp., NW sec. 5, T42N, R26W. Just N of road on E edge of Northland:
Hermansville.

Wells Twp., SE NE sec. 6, T42N, R26W. Hermansville.
Wells Twp., E 34 sec. 24, T43N, R26W. Escanaba River. Hermansville.
Turin Twp., SW NE sec. 3, T44N, R24W. Cambrian.

Tur'ilrll Twp., SW SW sec. 13, T44N, R24W. Along E side of road. Hermans-
ville.

Turin Twp., C E% sec. 25, T44N, R24W. On E side of M-35. Black River.
U. Decorah. Abandoned quarry near McFarland. Trenton: Chandler Falls.
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Forsyth Twp., NE SE sec. 7 and SW SW sec. 8, T45N, R24W. Lake Superior

Fosraslggﬁto’l‘gs; SE SW SE sec. 10, T45N, R24W. Along trail. Lake Superior

Foizgg}?t'(l)‘?:é., NW SE NW and C N1, N4 sec. 15, T45N, R24W. NW of trail.
Fcf;'zlgfhs’}‘lgvep?oé %&éﬁ%n;c. 19, T4%N;d1;i4W. 250 yds. N of road. Hermans-
Fo‘;lsnyi; Tope N SW 531 S?O{%N,ORMW. Along road. 1 mi. SE of Little
. Lake Superior Sandstone: )
rogs £t ST R Bt BT o
Skfn(Ii{iE ’?‘lsgpfoévlé SmV:T Sv(\)ffsi(fdég, fzg;\ls,a&iggﬁe?n W side of road Skandia
Skt:ncgga'}}?g, lIngltbcI}]lﬂ sI;ei].K‘e'E%fu’Il.‘)Zéi\(T)f Ro3W. In shallow ditches along road
Woet e g %@viéi 56, T46N, R24W. Upper Falls Chocolay River.
rior Sandstone. .

MZ;gtelétte Twp., NW sec. 1, T48N, R_ZSW. Along W side Presque Isle Point.
ngggle)tsgl'll?w???% vst?%f%i?l?,bgggW %Earry. o.l icoal?sgigleo‘;g lake shore.
Mg“(gif;cti‘gglp., sec. 17, T49N, R25W. On SE side of Little Presque Isle.
Mifgggs':eﬂ}l?\.vp., .SE see. 19, and sec. 20, and NW sec. 29, T49N, R25W. Along
Mi?&ﬁi%tg a;gvl;s:nélei. 20, T49N, R25W. Along shore at Granite Point. Jacobs-
M;’igs.ette Twp., SE and NW s;c.-l%, NE sec. 11, and NE sec. 13, T49N,
M?ﬁ;ﬂgg‘cec’lli‘fjvspflzgcg. Si};(:r’%4g§c,oRs2\él\7V‘3.. Along County Highway 550. Jacobs-
Po‘;i'léfl' Twp., Wi, sec. 8, E seck.) 2'11’1er sec. 27, and W1, sec. 35, T50N,
Poizﬁ?wqrwihfiica‘{’?‘%(fh o1, sv{ragzcsgé and E part sec. 34, T51N, R26W. Along
Posx}vlglrle’l‘%\g.,lzz{ldl' aila(;:OfZS,vg‘?iN, R27TW. Along shore on both sides of Big
Dot Twp, Jacobsy e { NE sec. 9, TSIN, R2TW. Along shore. Jacobsville.
Powell Twp., C E3% sec. 30, T52N, R2TW. Quax;ry. Jacgozbs'}u51;ela\.I RoTW. Along
Powell Twp., N and E ?’iﬁi Sg(;cggssﬁge.%’ N1, sec. 32, s

Pi;gﬁelfgv??zzcir;g?tshore Pine Lake and sec. 19, S shore Rush Lake, T52N,
Poljvzeﬁv'i*w%iml]\ollg? Tec. 21, TH2N, R28W to NE sec. 15, T52N, R20W. Along

Posv}leﬁe'Tgvzc.?g\SIgu:éc. 22, N see. 23, and 14 sec. 24, T52N, R28W. Along
Posv}vlgle'll‘ivzi.(,iel\?val)slgz Ii'l;:e'll";%}r,ltf.{fz{)%cvo. Aloné shore. Jacobsville.

Gal?%’ iselc?ng% TEON, R26W. Cliffs along shore. Jacobsville.

Paégiggg ézl,al']l.‘i;N, Ro5W. Along SE shore. Jacobsville.
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MENOMINEE COUNTY

Menominee City, sec. 5, T31N, R27W. Menominee River. Trenton.

Menominee City, NW sec. 14, T32N, R27W. Quarry. Trenton.

Menominee City, ¢ NW see. 24, T32N, R28W. Chappee Falls, Menominee
River. Black River.

Mellon Twp., NE NW sec. 2, T384N, R27W. Little Cedar River. Trenton.

Mellon Twp., sec. 5 and NW sec. 9, T34N, R27W. Menominee River. Trenton.
Grand Rapids of Menominee. 8 mi. long. Type locality of Hermansville, below
Black River (Rominger).

Mellon Twp., E3% SW sec. 21, T34N, R2TW. Roadway. Trenton.

Cedarville Twp., W% W14 SW sec. 2, T385N, R25W. Cedar River. Trenton.

Stephenson Twp., NW sec. 20, T35N, R26W. East of roadway. Trenton.

Lake Twp., NE sec. 18, T35N, R27TW. Four exposures crossing N-line of sec.
Hermansville.

Stephenson Twp., NE sec. 24, T35N, R27W. Near roads. Trenton.

Stephenson Twp., NW sec. 25, T35N, R27TW. Across W-line. Trenton.

Lake Twp., C SE sec. 32, T35N, R27TW. Crosses road. Trenton.

Lake Twp., near C 8 4-line sec. 1, T35N, R28W. Roadway. Hermansville.

Lake Twp., NE sec. 13, T85N, R28W. Three exposures crossing road on N-line.
Hermansville.

Lake Twp., near C sec. 14, T85N, R28W. Crossing road. Hermansville.

Lake Twp., S sec. 23, T35N, R28W. Hermansville.

Lake Twp., SE corner sec. 23, T85N, R28W. Cross road. Hermansville.

Cedarville Twp., NW sec 18, T36N, R24W. Trenton.

Cedarville Twp., S3 sec. 21, T36N, R25W. Cedar River. Trenton.

Cedarville Twp., NE corner sec. 28, T36N, R256W. Cedar River. Trenton.

Nadeau Twp., SW sec. 5, T36N, R26W. Trenton.

Nadeau Twp., NW sec. 1, T36N, R27TW. Along Little Cedar River. Hermans-
ville.

Nadeau Twp., SW sec. 12, T36N, R27TW. Trenton.

Holmes Twp., NW sec. 19, T36N, R27W. Hermansville.

Daggett Twp., S sec. 26, T36N, R2TW. Cross RR. Trenton.

Holmes Twp., SW sec. 32, T36N, R27TW. Hay Creek and also along roadside.
Also, C NE sec. 32, Hermansville.

Holmes Twp., N1 sec. 35, T36N, R27W. Cross RR. Trenton.

Holmes Twp., NE NW sec. 12, T86N, R28W. Along both sides of road, approx.
8.6 mi. S of Nathan. Hermansville.

Holmes Twp., SE sec. 23, T86N, R28W. Escarpment E into sec. 24 and 8 into
sec. 26. Hermansville.

Holmes Twp., SW sec. 24, T36N, R28W. Hermansville.

Holmes Twp., NE NE sec. 24, T36N, R28W. Along road for approx. % mi.
Hermansville. Also, SE SE sec. 24.

Holmes Twp., sec. 25, T36N, R28W. Goes N-S in W14 of sec. Hermansville.

Holmes Twp., SE and NE sec. 26, T36N, R28W. Hermansville.

Holmes Twp., C SE and C S 14-line sec. 86, T36N, R28W. Two exposures in
roadway. Hermansgville.

Holmes Twp., NW sec. 36, T36N, R28W. Circular depression—outcrop? Her-
mansville,

Gouley Twp., SE sec. 3, T37TN, R25W. Cedar River. Trenton.

Nadeau Twp., W15 sec. 6, T37N, R26W. Along stream. Hermansville,

Nadeau Twp., N1 sec. 20, T37N, R26W. Approx. % mi. E of Carney. Trenton.

Faithorn Twp., S sec. 8, T37TN, R27W. Hermansville,

Nadeau Twp., near N-line see. 13, T37N, R2TW. Hermansville.

Nadeau Twp., near N-line sec. 15, T87TN, R27W. Little Cedar River. Hermans-
ville.

Holmes Twp., NW see. 17, T37N, R27W. Hermansville.
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Holmes Twp., W-line sec. 18, T37N, R27TW. Hermansville.

Holmes Twp., S-line SE sec. 19, T37N, R27TW. Along road. Hermansville.

Nadeau Twp., SE SW and SE SE sec. 23, T37N, R27W. Along N side of road.
Hermansville.

Nadeau Twp., NW SE sec. 24, T37TN, R27TW. Along S side of road for approx.
40 yds. Hermansville.

Nadeau Twp., NW SE sec. 25, T37N, R27W. Along road, approx. 7.5 mi. S.
of Nathan. Hermansville.

Holmes Twp., NE NE sec. 20, T3TN, R27W. Along S side of road. Hermans-
ville.

Nadeau Twp., SW sec. 36, T37N, R27W. Little Cedar River. Also, NW sec. 36,
stream. Hermansville.

Holmes Twp., SE SW sec. 24, T3TN, R28W. Along road. Hermansville. Also,
SE corner sec. 24.

Holmes Twp., NW SE sec. 36, T37TN, R28W. Along road, approx. 1.6 mi. S of
Nathan. Hermansville.

Harris Twp., NW and C sec. 2, T38N, R25W. Trenton.

Harris Twp., Wi, see. 7, T38N, R256W. Trenton.

Harris Twp., sec. 9, T38N, R26W. Along road, 2 mi. E and 1 mi. S of Wilson.
Trenton: Chandler Falls, Maclurites zone.

Harris Twp., SW NE and SW NW sec. 11, T38N, R25W. Trenton.

Harris Twp., SE NW sec. 12, T38N, R25W. Along highway. Trenton: Groos
Quarry.

Harris Twp., NW sec. 15, T38N, R25W. Trenton.

Harris Twp., C N4 sec. 16, T38N, R25W. Roadside. Trenton: Chandler Falls.

Harris Twp., 8% sec. 21, T38N, R25W. Stream bed. Trenton.

Harris Twp., SE sec. 29, T38N, R25W. Trenton.

Spalding Twp., S1% sec. 3, T38N, R26W. Trenton.

Spalding Twp., N-S %i-line sec. 5, T38N, R26W. On both sides of road. Her-
mansville,

Spalding Twp., NW sec. 7, T38N, R26W. Hermansgville.

Spalding Twp.,, NW NW sec. 9, T38N, R26W. E of road. SE NW sec. 9, and
NW SW sec. 9 in shallow diteh along road. Black River.

Spalding Twp., S¥% sec. 10, T38N, R26W, In ditch along US-2 approx. % mi.
E of Spalding. Black River.

Spalding Twp., C sec. 11, T38N, R26W. Along RR. Black River.

Spalding Twp., S15 sec. 24, T88N, R26W. Trenton.

Spalding Twp., NW sec. 27, T88N, R26W. Also, sec. 22 and 28. Trenton.

Meyer Twp., NW NW see. 2, T38N, R27TW. On both sides of road for approx.
100 yds. Hermansville: Oneota.

Meyer Twp., N-line sec. 4, T38N, R27TW. Hermansville: Oneota.

Meyer Twp., E-line sec. 5, T38N, R27TW. Hermansville: Oneota.

Meyer Twp., sec. 8, T38N, R27TW. Four exposures—2 in C part of sec. and 2
on W-line. Hermansville: Oneota.

Meyer Twp., SE sec. 14, T38N, R2TW. Hermansville: Oneota.

Meyer Twp.,, NW sec. 16, T38N, R27W. Also, 2 exposures on S-line and 1 on
E-line. Hermansville.

Meyer Twp., SW sec. 17, T38N, R27W. Also, N-line of sec. Hermansville,

Meyer Twp., S% SE sec. 23, T38N, R27W. Hermansville.

Meyer Twp., SW sec. 25, T38N, R27W. Hermansville,

Meyer Twp., NE sec. 28, T38N, R27TW. Hermansville.

Meyer Twp., NE sec. 33, T38N, R27TW. Hermansville,

Meyer Twp., NE sec. 35, T38N, R27W. Hermansville.

TS%N,1R27W and T39N, R28W are type areas of Hermansville (Van Hise and

ayley).
Faithorn Twp., SE SW sec. 1, T38N, R28W. Along road. Hermansville.
Harris Twp., E14 sec. 3, T39N, R25W. Along Ten Mile Creek., Trenton.
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Harris Twp., St sec. 15, T39N, R26W. Along stream. Also, NW sec. 15. Tren-
ton.

Harris Twp., C see. 25, T39N, R25W. Trenton.

Spalding Twp., C line sec. 4 and 9, T39N, R26W. Hermansville.

Spalding Twp., NE sec. 12, T39N, R26W. Hermansville.

Spalding Twp., N14 sec. 32, T39N, R26W. Hermansville.

Meyer Twp., sec. 8, T39N, R27W. Hermansville.

Meyer Twp., N-line see. 10, T39N, R27TW. Hermansville.

Meyer Twp., sec. 18, T39N, R27TW. Hermansville.

Meyer Twp., SW NW and SW SE sec. 29, T39N, R27W. On N side of road.
Hermansville: Oneota.

Meyer Twp., Si% sec. 35, T39N, R2TW. Hermansville.

Harris Twp., SE sec. 23 and SW sec. 24, T40N, R25W. Trenton.

Harris Twp., sec. 34, T40N, R25W. In roadside ditch 1 mi. E of Whitney. Black
River: Bony Falls.

Spalding Twp., NE NW sec. 4, T40N, R26W. Along W side of road for 25 yds.
Probably basal Black River at top of Hermansville: Oneota.

Spalding Twp., sec. 4, T40N, R26W. Along N-line of sec. 4. Also in see. 35,
T41N, R26W. Hermansville.

Harris Twp., sec. 2, T41N, R25W. Ford River. Hermansville.

Harris Twp., sec. 4, T41N, R25W,. Ford River. Hermansville.

Harris Twp., see. 11, T41N, R25W. Along river. Hermansville.

Harris Twp., sec. 14, T41N, R25W. Ford River. Hermansville.

Spalding Twp., SW sec. 30, T41N, R26W. Hermansville.
Along Highway 69, .8 mi. northwest of Faunus.

Spalding Twp., S% sec. 85, T41N, R26W. Also, sec. 5, T40N, R26W, near
river. Black River.

ONTONAGON COUNTY

Haight Twp., NW SW sec. 1, T46N, R39W. Bond Falls. Cambrian Sandstone.

Interior Twp., C SW sec. 8, T47N, R38W. Agate Falls. Cambrian.

Rockland Twp., ¢ S-line SW see. 11, T49N, R39W. Okundekin Falls (?) on
Baltimore River. Cambrian.

Matchwood Twp., sec. 2, T49N, R40W. Along Ontonagon River, Cambrian
sandstone.

Matchwood Twp., SW SW SW sec. 9, T49N, R41W. Cascade Falls. Cambrian.
Keweenawan?

Rockland Twp., sec. 23 and 24, T50N, R39W. Along small stream. Cambrian.

Rockland Twp., see. 81, T50N, R39W. Falls of the Ontonagon. Victoria Dam.
Cambrian.

SCHOOLCRAFT COUNTY

Mueller Twp., T41N, R18W. Along side of Seul Choix Point Peninsula, and
along lake shore NE of Seul Choix Point. Engadine.

Mueller Twp., sec. 2, T41N, R13W. Inland Lime and Stone Co. quarry. Engadine.

Mueller Twp., sec. 6, T41N, R18W. Along S and SW shore of McDonald Lake.
Manistique: Cordell.

Doyle Twp., NW sec. 1, T4IN, R14W. In NW-SE trending ridge approx. 1 mi.
SE of Whitedale. Manistique: Cordell. .

Manistique Twp., SW SW sec. 1, T41N, R16W. Baker quarry. Manistique.

Hjawatha Twp., SW NE sec. 2, T41N, R16W. In area of 3 to 4 acres imme-
diately N of Indian River and E of road. Burnt Bluff: Hendrieks.

Hiawatha Twp., NE SW sec, 2, T4IN, R16W. Along Shingleton-Manistique
highway, less than % mi. § of Indian River. Manistique.
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Hiawatha Twp., sec. 2, T4IN, R16W, and sec. 34 and 35, T42N, R16W. In bot-
tom of Indian River between Indian Lake and Shingleton-Manistique high-
way. Burnt Bluff: Hendricks.

Hizwatha Twp., sce. 12, T41N, R16W. Aband. Inland Lime and Stone Co.
quarry at Manistique. Manistique.

Hiawatha Twyp., sec. 13, T41N, R18W. Along Manistique River between mouth
and plant of Charcoal Iron Co, and along Lake Michigan shore S and SE
of Manistique. Manistique. )

City of Manistique, T41N, R16W. Aband. White Marble Lime Co. quarry north
edge of town. Manistique. Type locality with other exposures in area.

Thompson Twp., SW SW sec. 8, T41N, R17W. In road approx. 100 ft. ¥ of
SW corner sec. 8 Burnt Bluff: Hendricks.

Thompson Twy., SW sce. &8 and NW see. 17, T41IN, Ri7TW. In low ridge which
crosses E-W road. RBurnt Bluff.

Thompson Twp., SW SW sec. 9, T4IN, R17TW. Along road just E of sec. corner
and in nearby fields on both sides of road N of SW sec. corner. Burnt Bluff:
Hendricks.

Thorapson Twp., SE SW sec. 9, T41N, R17W. In small quarry approx. 100 yds.
N of road. Burnt Bluff: Hendricks.

Thompson Twp., SW SW see. 17, T41N, R1TW. Holbin quarry. Manistique.

Thompson Twp., SW see. 17, SE sec. 18, NE sec. 19, and NW seec. 20, T41N,
R1TW. At or near surface over much of this area. Manistique.

Thompson Twp., NW SW sec. 18, T41IN, R17TW. In low NE-SW bluff which
crosses road approx. % mi. N or SW sec. corner. Manistique.

Thompson Twp. S-central sec. 20 and N-central sec. 29, T4IN, R17TW.
Manistique.

Mueller Twp., T42N, R18W. Many exposures in N part sec. 1, N sec. 2, all of
see. 8, E and 8 sec. 4, SE see. 5, SE see. 6, N sec. 8, and N part sec. 9. Burnt
Bluff: Hendricks, Fiborn.

Mueller Twp., sec. 8, T42N, R18W. Nicholsonville quarry (also known as
Calspar quarry, Blaney quarry, Inland Lime and Stone Co. quarry). Burnt
Bluff: Hendricks, Fiborn.

Mueller Twp., SE sec. 6, T42N, R13W. In small quarry in ridge. Burnt Bluff.

Mueller Twp., see. 30 and 31, T42N, R18W. Along N shore of McDonald Lake.
Manistique: Cordell.

Doyle Twp., sec. 4, 9, and 17, T42N, R14W. In escarpment extending from
the NE sece. 17 to SW sec. 4. Burnt Bluff: Hendricks.

Doyle Twp., SW sec. 8, T42N, R14W. In upper part of “Ninety-foot Bluff”
escarpment. Burnt Bluff: Hendricks.

Doyle Twp., 5% sec. 8, T42N, R14W. Natural rock pavement over much of
the area. Burnt Bluff: Hendricks.

Doyle Twp., WY, sec. 9, T42N, R14W. “Sixly-foot Bluff” escarpment. Burnt
Bluff.

Doyle Twp., NE sec. 11, T42N, R14W. In road, approx. 40 rods W of NE sec.
corner. Burnt Biuff: Hendricks, Fiborn. Manistique in fields at higher level
and in shallow quarry 60 rods SE.

Doyle Twp., SE SE see. 12, T42N, R14W. Along road approx. % mi. N of
SE sec. corner. Burnt Bluff: Hendricks.

Doyle Twp., E-line see. 28, T42N, R14W. On both sides of low ridge crossing
road near NE corner of see. Manistigue.

Doyle Twp., S sec. 81, T42N, R14W. Along road. Manistique: Cordell,
Schoeoleraft.

Doyle Twp., NW SE sec. 83, T42N, Ri4W. Stewart quarry. Manistigue.

Doyle Twp., E14 sec. 33 and W1, sec. 84, T42N, R14W. Fxposures over much
of the area. Manistique.

Doyle Twp., sec. 35, T42N, R14W. At Gulliver (Whitedale). Manistique:
Cordell. At or near surface of land adjacent to two outliers of Engadine.
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Manistique Twp., sec. 22, T42N, R15W, to sec. 34, T43N, R14W. N and NW
facing escarpment 14 to % mi. S and SE of Manistique River. Burnt Bluff:
Hendricks.

Manistique Twp., NE SE sec. 27, T42N, R15W. Along road in small low ridge
which crosses road, and in aband. quarry on E side of ridge and S of road.
Burnt Bluff: Hendricks.

Manistique Twp., SE sec. 35, T42N, R15W. Aband. Marblehead Quarry and
fields north and east. Manistique.

Manistique Twp., sec. 86, T42N, R15W. Inland Lime and Stone Co. quarry at
Marblehead. Manistique: Cordell, Schooleraft (Lower and Upper Pentam-
erus) Type locality Schooleraft.

Manistique Twp., SE sec. 86, T42N, R15W. On S side of road. Manistique
(contact Cordell and Schoolcraft).

Hiawatha Twp., SE SW sec. 14, T42N, R16W. Sawheidle quarry. In road cut
approx. %4 mi. S of C sec. 14. Burnt Bluff: Hendricks.

Hiawatha Twp., T42N, R16W. “Big Hill Biuff”. Burnt Bluff.

Hiawatha Twp., SW SW sec. 26, T42N, R16W. Quarry? Burnt Bluff.

Hiawatha Twp., sec. 27 and 84, T42N, R16W. Along NE shore of Indian Lake,
and in low cliff B of shore between outlet to Indian River and point 1 mi.
NE. Burnt Bluff.

Thompson Twp., SW sec. 28, T42N, R1I7W. Small road metal quarry in side of
low E-W ridge. Burnt Bluff: Hendricks.

Mueller Twp., SW NE sec. 29, T438N, R13W. Blaney quarry. Burnt Bluff.

Mueller Twp., SE sec. 34, T43N, R18W. At base of very low bluff. Burnt Bluff:
Hendricks.

Mueller Twp., sec. 34, 85, and 36, T48N, R13W. Many exposures in S parts
of these sections. Burnt Bluff: Hendricks.

SOUTHERN PENINSULA

ALPENA COUNTY

Green Twp., E-line NE sec. 20, T30N, R6E. Roadside. Antrim.

Alpena Twp., SE sec. 11, T80N, R8E. Traverse: Thunder Bay. Type locality
Thunder Bay.

Alpena Twp., see. 10, 11, and 14, T30N, R8E. Along shore of Partridge Point.
Traverse: Squaw Bay, Thunder Bay. Type locality Squaw Bay, ledges on
beach, Sec. 10. Type locality Thunder Bay, cliff Sec. 11, 14.

Alpena Twp., NE sec. 22, T30N, R8E. Ledges along road and lake shore.
Antrim.

Long Rapids Twp., NE sec. 4, T8IN, R6E. South Branch Thunder Bay River.
Also along river into sec. 12. Traverse: Thunder Bay.

Long Rapids Twp., sec. 15, T31N, R6E. Antrim.

Green Twp., NW NW sec. 21, T81N, R6E. In ditch along road approx. 3 mi, S
of Lachine. Antrim.

Green Twp., SE sec. 36, T31N, R6E. Dump by old “gold mine” shaft. Traverse:
Squaw Bay. Antrim.

Maple Ridge Twp., C S-line see. 1, T81N, R7E. In low cuts and ditches along
road, approx. % mi. NW of Seven Mile or Norway Point Dam. Traverse:
Norway Point. Four Mile Dam.

Maple Ridge Twp., C S-line see. 9, T81IN, R7E. Extends south into sec. 16,
along lower South Branch Thunder Bay River. Traverse: Thunder Bay.

Maple Ridge Twp., NE sec. 12, T31N, R7E. In banks and bed of Thunder Bay
River below Norway Point or Seven Mile Dam. Traverse: Norway Point.
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Maple Ridge Twp., C N% NE sec. 16, T31N, R7E. In bed of river. Traverse:
Thunder Bay.

Maple Ridge Twp., C sec. 17, T31IN, RTE. Traverse: Squaw Bay; SE NW sec.
17, Thunder Bay; and NE SE sec. 17 Squaw Bay drift. Thunder Bay. Good
collecting in stone piles 14 mi. S of center sec. 17, Antrim. Contact Antrim
and Squaw Bay in vicinity.

Wilson Twp., SE NE sec. 19, T81IN, R7E. Antrim.

Wilson Twp., E% SW sec. 21, T31N, RTE. In bed of Thunder Bay River.
Traverse: Alpena.

Wilson Twp., NE sec. 30, T81N, R7E. Paxton quarry (Huron Portland Cement
Co. quarry), and roadside north of quarry. Antrim.

Wilson Twp., SW NE sec. 81, T31N, R7E. Antrim.

Alpena Twp., SE sec. 1, T81N, R8E. Aband. Collins quarry. Traverse: Alpena?

Alpena Twp., E sec. corner sec. 1 and 12, T31N, R8E. Traverse: Alpena.

Alpena Twp., E-line sec. 3, T31N, R8E. N from 14 corner. Traverse: Alpena.
Bioherm.

Alpena Twp., NW sec. 3, T31N, R8E. Bioherm on W side of highway. Traverse:
Alpena,

Alpena Twp., S15 SE sec. 4, T31N, R8E. Road cut 2% mi. N of Chisholm St.
Bridge on US-23. Traverse: Alpena. Bioherm and flank beds.

Alpena Twp., NW sec. 4, T31IN, R8E. Traverse: Alpena.

Alpena Twp., SE NW see. 5, T31N, R8E. Traverse: Alpena.

Alpena Twp., NE NE sec. 6, T31N, R8E. Traverse: Alpena.

Alpena Twp., sec. 7, TS1N, R8E. 14 mi. S of C sec. T in river bed and along
banks. Traverse: Norway Point. Four Mile Dam. Type locality Four Mile
Dam fm. foot of at Four Mile Dam, and Potter Farm fm. lower beds.

Alpena Twp., see. 7, 17, 18, T3IN, R8E. Terrace along Thunder Bay River.
Traverse: Thunder Bay.

Alpena Twp., SE sec. 8, T31N, R8E. Traverse: Thunder Bay.

Alpena Twp., sec. 9 and 16, T3IN, R8E. In ditches along US-23 and French
Road extending NW from SE sec. 16. Traverse: Norway Point.

Alpena Twp., sec. 13, T3LN, R8E. Huron Portland Cement Co. quarry {Miech.
Alkali Co. quarry). Traverse: Four Mile Dam. Alpena, Newton Creek.
Genshaw. Type locality Newton Creek, of Genshaw beds 15-16, and of
Alpena.

Alpena Twp., NW sec. 13, T81N, R8E. Quarry Michigan Alkali Co. Traverse:
Genshaw, Newton Creek, Alpena. Type locality Newton Creek.

Alpena Twp., NE sec. 14, T3IN, R8E. Aband. quarries. Traverse. Also SE
sec. 14, Thunder Bay quarry, Traverse: Four Mile Dam. Alpena incl. Dock
Street Clay member. Type locality Dock Street Clay.

Alpena Twp., SE NW sec. 15, T31IN, R8E. S of RR. Traverse: Alpena incl.
Dock Street Clay member.

Alpena Twp., N SE sec. 16, T31N, R8E. Cut along aband. RR, and field out-
crops to N and W side of US-23. Traverse: Norway Point.

Alpena Twp., NW sec. 17, T81N, RSE. NW sec. 17, E14 sec. 18, E1; sec. 19, all
pbut NE sec. 20. Exposure on hills. Traverse: Potter Farm, Norway Point.
Type locality Potter Farm.

Alpena Twp., N-S line through C sec. 18, T31N, R8E. Shale bank S side
Thunder Bay River 1 mi. below Four Mile Dam. Road cuts and ledges on
and near N-8 road. Traverse: Potter Farm Norway Point. Also E14 sec. 18,
especially C E-line, Traverse: Potter Farm. Norway Point. Type locality
lower Potter Farm.

Alpena Twp., SE SW sec. 19, T3IN, R8E. Aband. quarry approx. 2 mi, W
Alpena Cemetery. Traverse: Potter Farm. Also C N3 N sec. 19, roadside
exposure Potter Farm and E14 sec. 19. Potter Farm. Norway Point.

Alpena Twp., SE SW sec. 19, T3IN, R8E. Aband. quarry on Alpena-Hillman
highway. Traverse: Potter Farm.
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Alpena Twp., NW sec. 20, T31N, R8E. Cut along aband. RR and nearby field
exposures; SE sec. 20, on E slope of hill just W of Alpena Cemetery “Siln
Terrace” of Ver Wiebe; S-line sec. 20, road cuts on Alpena-Hillman road
% to 1 mi. W of Alpena Cemetery. Traverse: Potter Farm.

Alpena Twp., SW sec. 21, T31N, R8E. Small shale pit at NW corner of
cemetery. Traverse: Potter Farm. Type locality upper beds of Poiter Farm.

Alpena Twp., SW SW sec. 27, T31IN, R8E. Traverse: Potter Farm.

Alpena Twp., SE NE sec. 28, T3IN, R8E. Aband. Warner’s Brick Yard.
Traverse: Potter Farm.

Alpena Twp., NW sec. 29, T31IN, R8E, and C S1, NE sec. 29. Aband. Nicholson
quarry. Traverse: Potter Farm.

Alpena Twp., SE sec. 33, T31N, R8E. Shore terraces. Traverse: Thunder Bay.

Alpena Twp., NW sec. 34, T31N, R8E. Excavations at Alpena City Waterworks
and ledges along beach at Stony Point. Traverse: Potter Farm.

Alpena Twp., C sec. 4, T31IN, R9E, and along N-S sec. line, sec. 4 and 5.
Traverse. Genshaw.

Alpena Twp., C W14 NE sec. 10, T31N, ROE. Aband. quarry, El Cajon Cement
Co. Traverse: Genshaw lower beds.

Alpena Twp.,, NW SW sec. 15, T31N, RIE. Sinkhole, El Cajon Bay a small
inlet at head of Misery Bay, and above Killians in SE SW sec. 15. Traverse:
Genshaw.

Wellington Twp., C NW sec. 25, T32N, R5E. Along W side of road; also W15,
NE sec. 25. Traverse: Genshaw, Killians.

Wellington Twp., C N14 NE see. 35, T32N, R5E. Traverse.

Wellington Twp., 814 NW sec. 86, T32N, R5SE. Along N-S road just N of
schoolhouse. Traverse.

Long Rapids Twp., C E1% sec. 5, T32N, R6E; alsc C W34 sec. 5, and S% corner
of sec. line, sec. 4 and 5. Traverse: Alpena.

Long Rapids Twp., S1%4 NW sec. 9, T32N, R6E. Traverse: Alpena.

Long Rapids Twp., NW sec. 16, T32N, R6E. Sinkholes. Traverse: Alpena.

Long Rapids Twp., NW sec. 21, T32N, R6E. On S side of road. Traverse:
Alpena? Potter Farm?

Long Rapids Twp., NW SE sec. 25, T32ZN, R6E. Traverse: Potter Farm.

Long Rapids Twp., NE NW sec. 27 and NE sec. 28, T32N, RGE. Along sec.
line N of school. Traverse.

Long Rapids Twp., E% sec. 84, T32N, R6E. Sinkhole on Marston farm.
Traverse.

Long Rapids Twp., SW SW SW sec. 34, T32N, R6E. Thunder Bay River near
road. Traverse.

Maple Ridge Twp., 814 sec. 1, T32N, R7E. Traverse. Genshaw?

Maple Ridge Twp., SE sec. 2, T32N, R7TE. Traverse.

Maple Ridge Twp., N-line sec. 3, T32N, R7E. Traverse.

Maple Ridge Twp., NE NE sec. 4 and SE SW sec. 4, T32N, RTE. Traverse.

Maple Ridge Twp., SE SW sec. 5, T32N, RTE. Aband. Griffin or Balton quarry,
and adjacent field outerops, SW side of RR, 114 mi. NW of Bolton. Traverse:
Alpena.

Maple Ridge Twp., 8% corner see. 9 and 10, and E3 corner sec. 9 and 186,
T32N, RTE. Traverse.

Maple Ridge Twp., NW sec. 11, T32N, R7E. Sinkhole SE of Polish School.
Traverse: Genshaw incl. Killians member.

Maple Ridge Twp., sec. 14, T32N, RTE. In sinkhcle. Traverse.

Maple Ridge Twp., sec. 17, T32N, RTE. Traverse: Alpena.

Maple Ridge Twyp., S-line SE see. 18, T32N, R7E, and SW N'W sec. 16. Traverse.

Maple Ridge Twp., SW NE sec. 20, T32N, R7E. Traverse.

Maple Ridge Twp., NE SW see. 23, T32N, R7E. Traverse.

Maple Ridge Twp., near C see. 29, T32N, R7E. On bank of river. Traverse:
Norway Point, Four Mile Dam.

Maple Ridge Twp., E-line SE SW sec. 30, T32N, R7TE. Along N-S road extend-
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ing N for 14 mi. from corner. Traverse: Potter Farm. Norway Point.

Maple Ridge Twp., near C 8% NW see. 31, T32N, R7E. On hillside on N side
of Alpena-Long Rapids Road, and S% NE sec. 31. Traverse: Potter Farm.
Gastropod beds, N line sec. 31 compound Cystiphyllum beds.

Maple Ridge Twp., N1, sec. line, see. 83 and 34, T32N, R7E, and SE SW sec.
34. Traverse.

Maple Ridge Twp., SE SE sec. 35, T32N, R7E. Traverse.

Alpena Twp., NE14, T32N, R8E. Traverse: Genshaw. Type locality Genshaw.

Alpena Twp., NE NE sec. 2, T32N, RSE. Test pit 114 mi. NE of Lakewood.
Traverse: Genshaw.

Alpena Twp., SE sec. 3, T82N, R8E. Traverse.

Alpena Twp., SW SW sec. 5, T32N, R8E, Road cut on county road. Traverse:
Genshaw.

Alpena Twp., N1 sec. line, sec. 5 and 6, C S14 sec. 7, T32N, R8E. Traverse.
Four Mile Dam?

Alpena Twp., C E-line sec. 8 (French Road), T82N, R8E. Road cut 1% to %
mi. S of Killians Resort on Long Lake. Traverse: Alpena ls., Genshaw,
inel. Killians member. Alsc E see. corner, sec. 8 and 17. Traverse. Type
locality of Genshaw beds 9-14. Type lscality Killisns.

Alpena Twp., E-W 14-line, sec. 12, T82N, R8E. Along road. Traverse.

Alpena Twp., SW NE sec. 14, T32N, R8E. Traverse.

Alpena Twp., Long Lake Road, sec. 15 and 22, T32N, R8E. Genshaw, beds 5-9.

Alpena Twp., NE sec. 16, T32N, R8E, and E4 corner sec. 16 and 21. Traverse:
Genshaw,

Alpena Twp., E sec. 17, T32N, R8E. Drift on sides of French Road. Newton
Creek.

Alpena Twp., NW NW sec. 19, T32N, R8E, and at sec. corner sec. 17, 18, 19
and 20. Traverse. Alpena?

Alpena Twp., S%4 corner sec. 20 and 21, T82N, R8E, and E of W sec. corner,
see. 20 and 29. Traverse. Alpena? NE sec. 21 Genshaw.

Alpena Twp., NE sec. 22, T82N, R8E. In ditches along Long Lake Road.
Traverse: Genshaw. Type locality Genshaw beds 6-11.

Alpena Twp., SW SE sec. 23, T32N, R8E. Sinkhole and outcrops along shore,
S end of Devils Lake, approx. 3 mi. S of “The Narrows”. Traverse: Genshaw.

Alpena Twp., NE sec. 24, T32N, R8E. Bank on S side Long Lake Creek (Hell
Creek) at private bridge. Traverse: Genshaw.

Alpena Twp., NW SW sec. 25, T32N, R8E. Along Wessel road, approx. 134
mi. S of bridge at “The Narrows”. Traverse: Genshaw incl. Killians member.
Also SW SE sec. 25, aband. quarry. Traverse.

Alpena Twp., along sec. line, sec. 26 and 27, T32N, R8E. Traverse. Locality
of Long Lake shales and limestones of Grabau.

Alpena Twp., Along sec. line, sec. 28 and 29, T32N, R8E. Traverse: Alpena?

Alpena Twyp., E¥% corner sec. 29 and 82, T32N, RSE, Reef limestone. Traverse:
Alpena?

Alpena Twp., SE SW sec. 31, T32N, R8E. Traverse: Alpena.

Alpena Twp., SW sec. 34, T32N, R8E. Road cut and field exposures, approx. 314
mi. N of Chisholm St. Bridge, Alpena. Traverse: Alpena. Bioherm.

Alpena Twp., SW SW sec. 85, NE sec. 85, and NW see. 35, T32N, RSE.
Traverse: Alpena.

Alpena Twp., NE SE sec. 36, T32N, R8E. Traverse. Alpena?

Alpena Twp., sec. 6, T32N, R9E. Aband. Rockport Stone Quarry. Traverse:
Ferron Point, Rockport Quarry, Bell shale. Type locality of Rockport Quarry
and Ferron Point.

Alpena Twp., SE SE sec. 18, T32N, RYE. Alpena Portland Cement Co. guarry.
Traverse: Genshaw, Ferron Point. Also E14 of S-line, sec. 18, roadside
exposures; and SW NW sec. 18, Traverse. Type locality Genshaw beds 1-7.

Alpena Twp., SW sec. 19, T32N, R9E. Traverse. Genshaw.
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Alpena Twp., NW SE sec. 27, T32N, R9E. Shore south of Nine Mile Point.
Traverse.

Alpena Twp., C N1, sec. 31, T32N, R9E., Traverse: contact Genshaw-Alpena.

Alpena Twp., N sec. 32, T32N, R9E. Two exposures. Traverse: Genshaw.

Alpena Twp., sec. 3, 4, 9 and 10, T32N, R9E. Along N, E, and S shores of
Middle Island. Rogers City.

Sulphur Island, SW sec. 13, T30N, R8E. Antrim.

Thunder Bay Island. Approx. 4 mi. 1 of North Point. Killians or Rockport.

ANTRIM COUNTY

Kearney Twp., NW, NE, and N1, SE sec. 6, T30N, RTW. Ellsworth.

Kearney Twp., NE SE sec. 21, T30N, R7TW. Shale, RR cut. Ellsworth.

Kearney Twp., NE SW sec. 22, T30N, RTW. Shale, stream cut? Ellsworth.

Kearney Twp., W14 sec. 32, T30N, R7TW. Shale, road cut N-S. Ellsworth,

Forest Home Twp., NE NE see. 3, T30N, R8W. Shale, road cut. Ellsworth.

Forest Home Twp., NW NW SW and NE SW sec. 13, T30N, R8W. Shale.
Ellsworth.

Jordan Twp., SW sec. 9, T31N, R6W. Shale overlaps into sec. 16. Ellsworth.

Jordan Twp., W14 sec. 18, T31N, R6W. Shale overlaps into sec. 19. Ellsworth.

Jordan Twp., C N4 sec. 30, T31N, R6W. Ellsworth.

Echo Twp., on N-line NW sec. 2, T81N, RTW. Shale in drumlin. Ellsworth.

Echo Twp., C NE sec. 10, T31N, R7W. Shale in drumlin. Ellsworth.

Echo Twp., C SW sec. 17, T31N, R7TW. West of road. Ellsworth.

Echo Twp., NE NE sec. 27, T31N, R7W. Shale NE side of road. Ellsworth,

Central Lake Twp., sec. 7, T31N, R8W. Along shore of Torch Lake. Ellsworth.

Central Lake Twp., C N-line sec. 22, T31N, R8W. Shale in bottom of gravel
pit in village of Central Lake; extends into seec. 16. Ellsworth.

Torch Lake Twp., sec. 12, T81N, ROW. Along shore, approx. 1 mi. SW of
Eastport. Ellsworth.

Torch Lake Twp., SE sec. 3, T82N, ROW. Shore and bluffs along bay. Antrim.

Banks Twp., SW NE sec. 13 and SW NE sec. 14, T32N, R8W. Antrim.

Banks Twp., SE sec. 23, T32N, R8W. Along Ellsworth Lake, approx. 1 mi. S
of Ellsworth, Petoskey Portland Cement Co. guarry. Ellsworth.

Banks Twp., NE NE sec. 26, T32N, R8W. Quarry Petoskey Portland Cement
Co. Type locality Ellsworth.

Banks Twp., W¥% W1z sec. 25; E1, E% sec. 35; sec. 26 and sec. 36, T32N,
R8W. Several exposures. Antrim.

ARENAC COUNTY

Standish Twp., T18N, R5E. Along Lake Huron shore; sinkholes apparently
produced by dissolving out of gypsum. Also exposures of gypsum in lake
bed.

Au Gres Twyp., NE sec. 1, T18N, R6E. Bayport.

Au Gres Twp., sec. 6, T18N, R7E. Along E side of Point au Gres extending
approx. % mi.; also NW NW NW sec. 6. Bayport. Type locality Point aux
Gres limestone.

Deep River Twp., SE NE NE sec. 2, T19N, R4E. Small exposure E-line of sec.,
N bank of Rifle River; also NW sec. 2, scattered outcrops near bridge and
14 mi. E of bridge on S bank of river. Saginaw.

Deep River Twp., sec. 3, T19N, R4E. In bed and banks of Rifle River; SW NE
sec. 3, on N bank of river; and old mine shaft on S side of river. Saginaw.
Deep River Twp., sec. 3 and 4, T19N, R4E. Along S bank of Rifle River, near

sec. line. Saginaw.

Deep River Twp., sec. 33, T19N, R4E. In bed of creek for more than % mi.
Saginaw.
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Deep River Twp., NE sec. 34 and N1, Nis sec. 85, T19N, R4E. Along North
Branch Pine River. Saginaw.

Arenac Twp., NE sec. 1, T19N, R5E. Approx. % mi. S of Big Creek along W
side of M-65. Michigan.

Arenac Twp., NW sec. 1, T19N, R5E. Griffin quarry; and SE sec. 1, Burt
quarry. Bayport.

Arenac Twp., NE sec. 3, T19N, R5E. Bayport.

Arenac Twp., NE sec. 8 T19N, R5E. Aband. shale pit along S bank of Rifle
River. Saginaw.

Arenac Twp., NE sec. 8 and NW sec. 9, T19N, R5E. Shale and sandstone beds
in banks and bed of Rifle River. Saginaw.

Arenac Twp., NW SE sec. 15, T 19N, R5E. Bed Rifle River. Bayport, Mich-
igan. Saginaw 100 yds. downstream.

Arenac Twp., S1 sec. 15, TI9N, R5E. Along Rifle River at Omer. Saginaw.

Arenac Twp., see. 22, T19N, R5E. Sandstone in drainage ditch S of Rifle
River. Exposures in Saverine Creek to SW sec. 22. Saginaw.

Arenac Twp., NW sec. 25, T19N, R5E. In bed of Rifle River. Saginaw.

Au Gres Twp., NE NE sec. 16, T19N, R6E. Dug from roadside ditch N side
of road. Bayport.

Au Gres Twp., near EY, corner see. 17, T19N, R6E. Vaughn’s quarry. Bayport.

Au Gres Twp., approx. C sec. 26, TION, R6E. Bayport.

Au Gres Twp., C E-line sec. 27, T19N, R6E. Bayport.

Au Gres Twp., N15 NW sec. 27, T19N, R6E. Short distance W of school; also
814 E-line sec. 27. Bayport.

Au Gres Twp., S14 sec. 80, TI9N, R6E. Along creek at low water. Bayport.

Au Gres Twp., SE SE SE sec. 36, T19N, R6E; C N1, sec. 36; and N4
W-line see. 36. Bayport.

Sims Twp., NW NE sec. 5, TI9N, R7E; and C NW sec. 5. Arenac County
quarry. Bayport.

Sims Twp., SW SW SW sec. 31, T19N, R7E. Bayport.

Clayton Twp., SW sec. 7, T20N, R4E. In bed of Rifle River. Marshall. Also
exposure in NE SE sec. 12, T20N, R3E.

Mason Twp., SW SE see. 23, T20N, R5E. Several small test pits dug for
gypsum. Michigan.

Mason Twp., sec. 30, T20N, R5E. Bayport.

Mason Twp., SE sec. 34, T20N, R5E. Kaven’s quarry, near E sec. line just N
of fire tower. Bayport.

Mason Twp., S14 sec. 35, T20N, R5E. Bayport.

Turner Twp., SE SE SE sec. 8, T20N, R6E. Exploratory pit for gypsum.
Michigan.

Turner Twp., SW NW sec. 14, T20N, R6E, and SE NE sec. 15. Michigan,

Turner Twp., SE SW sec. 20, T20N, R6E. Michigan.

Turner Twp., SE SE sec. 21, T20N, R6E. Michigan.

Turner Twp., SW SW sec. 22, T20N, R6E. Michigan.

Turner Twp., N% N1 sec. 27, T20N, R6E. Michigan.

Turner Twp.,, NW SW sec. 29, T20N, R6E. Michigan?

‘Whitney Twp., SW SW sec. 11, T20N, R7E. In dredged roadside ditch. Mich-
igan.

Whitney Twp., sec. 13, T20N, R7E. Several exposures along shore. Bayport,
Michigan.

Whitney Twp., NE SE sec. 13, T20N, R7E (near E14 post). Aband. Chas.
Whittemore gypsum quarry opened in 1870. Bayport, Michigan.

Whitney Twp., SE SE sec. 14, T20N, R7E. Aband. Harmon City quarry; and
along small creek near E-line sec. 14. Bayport.

Whitney Twp., sec. 24, T20N, R7E. Along lake shore. Bayport.

Whitney Twp., SW sec. 23 and SE see. 24, T20N, R7E. Several exposures
along ridge. Bayport.
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Whitney Twp., sec. 25, T20N, R7E. Along shore from N sec. line S 3% mi.
to Whitestone Point. Bayport.

Whitney Twp., NW SW sec. 27, T20N, RTE. Tosco County limestone quarry.
Bayport.

Whitney Twp., N1, SW sec. 28, T20N, R7E. Bayport.

Whitney Twp., SW SE sec. 29, T20N, R7E; and NE SE sec. 29. Bayport.

Whitney Twp., C W-line see. 83, T20N, R7E. Bayport.

BRANCH COUNTY

Union Twp., SW SW sec. 10, T5S, RTW. Aband. quarry of Peerless Portland
Cement Co., W bank of Coldwater River. Coldwater. Type locality Cold-
water in banks of Celdwater River sec. 10 and 15.

Union Twp., NE sec. 16, T5S, RTW. Peerless Portland Cement Co. shale
quarry, approx. 2 mi. S of Union City. Coldwater.

Coldwater Twp., NE sec. 24, T6S, R6W. Aband. quarry on N side of small
stream. Coldwater.

Coldwater Twp., SW see. 29, T6S, R6W. Aband. brickyard pit, badly weathered
and slumped. Coldwater.

Coldwater Twp., NW see. 30, T6S, R6W. Aband. brickyard and shale quarry
on W side of road; also aband. cement company quarry immediately N of
brickyard quarry. Coldwater.

Coldwater Twp., NW sec. 32, T63, R6W. Wolverine Portland Cement Co.
shale quarry. Coldwater.

Batavia Twp., SE NE sec. 33, T6S, R7TW. In NE angle made by intersection of
road and RR, aband. shaft of Bronson Portland Cement Co. Coldwater.

Algansee Twp., NE NE sec. 16 and SE SE sec. 9, T7S, R5W. Along drainage
ditch, Fisher Creek. Coldwater.

Algansee Twp., approx. C see. 10, T7S, REW. Along Pencil Creek between C
see. 10 and point 34 mi. W. Coldwater.

Algansee Twp., NW sce. 14, T7S, RBW. Along brook, near N sec. line. Cold-
water.

Algansee Twp., SE SW sec. 23, T78, R5W. In banks of small creek near S
sec. line. Coldwater.

Algansee Twp., NW SW sec. 24, T78, R6W. Along brook, just S of E-W 14-line
and in vicinity of W sce. line. Coldwater.

Algansee Twp., N1 see. 25, T7S, REW. Along brook which was dug deeper
for drainage purposes. Coldwater.

CALHOUN COUNTY

Sheridan Twp., cor. sec. 1, 2, 11, 12, T28, R4W. Parma.

Sheridan Twp., SE SE sec. 2, T23, R4W. Parma.

Sheridan Twp., near C sec. 30, T2S, R4W. On S bank of Kalamazoo River.
Marshall.

Sheridan Twp., N1 sec. 82, T2S, R4W. In road cut {1 mi. SE of exposure in
sec. 30). Marshall,

Marengo Twp., sec. 18, T2S, R5W. Along Rice Creek, Marshall. Sandstone
blasted from creekbed.

Marengo Twp., SW SE sec. 26, SE SW sec. 25, T25, R5W. “Indian Mills”.
Marshall.

Marshall Twp., NE SW sec. 25, T2S, R6W. Quarry at Marshall. Marshall. Type
locality.

Emmett Twp., sec. 5, T28, RTW. Approx. 100 ft. upsiream from Emmett St.
Bridge in Battle Creek. Marshall. This is the locality Winchell originally
named the type locality and from which many of his type fossils were
obtained.
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Emmett Twp., SW SE sec. 15, T2S, RTW. Aband. Clark quarry, N side of
Kalamazoo River. Marshall.

Emmett Twp., NW NW sec. 18, T2S, RTW. Marshall.

Emmett Twp., NE NW sec. 22, T28, RTW. Craft Stone quarry (Beard quarry),
N bank of Kalamazoo River. Marshall.

Emmett Twp., SE SW sec. 23, T28, RTW. Quarry Park quarry, S side of
Kalamazoo River. Marshall. Also NW SW (?) sec. 23, Ground Stone Co.
quarry (Acme), N side of river. Marshall

Emmett Twp., SW SW sec. 24, T2S, RTW. Quarry on N side of Kalamazoo
River, 1 mi. W of Ceresco. Marshall.

Emmett Twp., SE NE sec. 25, T2, RTW. In small test pit dug into S river
bank, about 14 mi. downstream from bridge. Marshall.

Albion Twp., NE sec. 20, T3S, R4W. Aband. quarry on W bank of river.
Marshall.

Athens Twp., NE corner of SW SW sec. 24, T4S, R8W. On N side of Notta-
wassepee Creek. Coldwater.

Athens Twp., NE NE sec. 26, (7) T4S, R8W. Along N side of Nottawassepee
Creek. Coldwater.

CHARLEVOIX COUNTY

Boyne Valley Twp., SW SE sec. 21, T32N, REW. Shale exposures. Ellsworth.

Boyne Valley Twp., SE SE sec. 22, T32N, R5W. Shale exposures. Also, SE
NW see. 22, aband. brickyard. Ellsworth.

Boyne Valley Twp., NE NE sec. 24, T32N, REW. Shale exposures. Also, NE
NW sec. 24, aband. shale pit. Ellsworth.

Wilson Twp., NW NW sec. 14, T32N, R6W. Antrim.

South Arm Twp., C W14 sec. 18, T32N, R7TW. Antrim.

South Arm Twp., NW sec. 24, T32N, R7TW. Ellsworth.

South Arm Twp., SE NE sec. 27, T32N, R7TW. Shale exposures. Antrim.

Melrose Twp., SE sec. 4, T33N, REW. In RR cut. Antrim.

Melrose Twp., NE SE sec. 9, T33N, REW. Shale exposures. Antrim.

Melrose Twp., SW SW sec. 10, T33N, R5W. In road cut. Antrim.

Melrose Twp., SW SW sec. 15 and NW NW sec. 22, T33N, R5W. In ditch
beside N-8 road parallel to RR. Antrim.

Melrose Twp., NE SE sec. 16, T33N, R6W. Shale exposure. Antrim.

Melrose Twp., SE SE sec. 21, T33N, R5W. Antrim.

Evangeline Twp., SW sec. 6, T33N, R6W. Along lake shore. Traverse:
Petoskey, upper part.

Evangeline Twp., SW sec. 25, T33N, R6W. Aband. shale pit, Boyne City Brick
Co. Ellsworth.

Evangeline Twp., NE SE sec. 30, T33N, R6W. On both sides of road, along
Lake Charlevoix. Antrim.

Evangeline Twp., SW NW sec. 3, T33N, RTW. Aband. quarry at Kamp Kair-
phree on shore of Lake Charlevoix; also SE NW (?) sec. 3, in ravine.
Antrim. (Norwood).

Norwood Twp., SE sec. 22 to NE sec. 28, T33N, ROW. Road cut and ledges
and bluffs along Lake Michigan. Traverse: Gravel Point. Petoskey beds at
south with anthracolite concretions weathered from succeeding Antrim shale,

Norwood Twp., N1 sec. 26, T33N, ROW. Small pits near C N-line. Traverse-
Antrim contact.

Norwood Twp., near center N-line sec. 26, T83N, ROW. Traverse: Petoskey,
upper part.

Norwood Twp., NE sec. 27, T33N, R9W. Scenic road near Lake Michigan.
Norwood. Type locality.

Hayes Twp., SE sec. 1, T34N, RTW. Aband. Northern Lime Company Quarry.
Shore bluffs near village of Bayshore. Traverse: Charlevoix, Petoskey.
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Hayes Twp., SE sec. 2, T34N, R7W. Aband. Superior quarry of Northern Lime
Co. at 9 Mile Point. Traverse: Charlevoix, Petoskey.

Hayes Twp., sec. 3, 4, and 9, T34N, RTW. Along shore, from Nine Mile Point
for 214 mi. W. Traverse: Charlevoix, Petoskey, Gravel Point.

Hayes Twp., sec. 7, T34N, RTW. Along shore, Big Rock Point. Traverse:
Charlevoix.

Hayes Twp., SW SW sec. 10, T34N, R7TW. Traverse: Charlevoix.

Charlevoix Twp., SE SE sec. 28, T34N, R8W. Aband. No. 1 quarry Charlevoix
Rock Products Co. quarries. Traverse: Gravel Point and Charlevoix.

Charlevoix Twp., N of S center line, sec. 28, T34N, R8W. Aband. No. 2 quarry
Charlevoix Rock Products Co. Traverse: Petoskey.

Charlevoix Twp., sec. 28 and 29, T34N, R8W. Ledges and bluffs along shore
from South Point SW for approx. 1 mi. Traverse: Gravel Point. “Emmetensis
Zone,” “Large Atrypa” Zone. Type locality Gravel Point.

Charlevoix Twp., S, SE sec. 29, T34N, R8W. Aband. Wolverine Lime Co.
quarry. Traverse: Gravel Point.

Charlevoix Twp.,, NW NW NE see. 33, T34N, R8W. Aband. Charlevoix City
quarry. City Dump. Traverse: Petoskey, possibly upper part Charlevoix
fm.

Beaver Island, sec. 23, T39N, R10W. Along shore approx. 2/3 mi. NE of
Beaver Island Coast Guard Station. Bois Blane.

Garden Island, sec. 7, T39N, ROW. Along E shore, approx. 3% mi. NW of
SE point of island. Bois Blane.

Garden Island, SW sec. 8, T39N, R10W. Along N cape of Indian Bay. Garden
Island. Type locality Garden Island.

Garden Island, NW sec. 13 and NE sec. 14, T89N, R10W. Just above lake
level, and on lake bottom. Bois Blane.

Garden Island, sec. 27, T40N, R10W. Along shore, northernmost point. St.
Ignace.

Gull Island, T38N, R10W. Along W shore about %4 mi. 8 of N end. Bois
Blane.

Squaw Island, T40N, R10W. Several pavement-like exposures. St. Ignace.

Trout Island, T89N, R11W. Along S shore. Bois Blane.

‘Whiskey Island, T40N, R11W. Along S and W shores. St. Ignace.

CHEBOYGAN COUNTY

Forest Twp., B4 sec. line, sec. 1 and 12, T84N, R1E. Discontinuous exposures
along M-33, on both sides of road. Traverse: Alpena. Genshaw, Killians.
Forest Twp., sec. 3, T34N, R1E. Along Black River below Tower Dam. SE

NE sec. 3, along road. Traverse: Genshaw.

Forest Twp., SW NW NW seec. 5, T34N, R1E. In upper part of bluff. Traverse:
Afton. Koehler.

Forest Twp., SW sec. 6, T84N, R1E. Below water level of Milligan Creek
where M-33 crosses, and along roadside to E. Traverse: Genshaw, Killians
member, Also, SE sec. 6. Koehler.

Forest Twp., NW NE sec. 8, T34N, R1E. In ditch S side of M-33, opposite
dead end road. Traverse: Genshaw, Afton .

Forest Twp., NW corner sec. 9, T34N, RI1E. In roadside ditch. Traverse:
Genshaw. Killians member.

Forest Twp., SE sec. 13, T34N, R1E. Below water level of Black River.
Traverse: Genshaw, Killians member.

Walker Twp.,, NW NE sec. 8, T84N, R1W. In road bed of M-33, approx. 25
mi. E of SE corner sec. 33, T35N, R1W. Traverse: Gravel Point, Koehler.,
Walker Twp., SE sec. 6, T34N, RIW. Along NE trending scarp. Traverse:

Gravel Point.

Walker Twp., NE sec. 7, T34N, R1W. Marvin quarry; also along N sec. line,

sec. T as far E as the school. Traverse: Gravel Point, Koehler.
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Walker Twp., % mi. S of 14-line sec. 17 and 18, T34N, R1W. In bottom of
ravine which crosses sec. line. Traverse: Gravel Point.

Walker Twp., SE sec. 18, T34N, R1W. Along roadside and in fields 1, mi.
to N. Traverse: Gravel Point, Gorbut member.

Walker Twp.,, SW NW SW sec. 29, T34N, R1W. Near crossing of aband. RR
with sec. line between sec. 29 and 30. Traverse: Gravel Point.

Ellis Twp., SW SW sec. 1, T384N, R2W. Discontinuous exposures for 1,500
ft. below old Elmer Dam. Traverse: Genshaw.

Ellis Twp., NE sec. 2, T34N, R2W. Along N bank Pigeon River. Traverse:
Genshaw., Also SE sec. 2, Sorenson’s quarry on W side of road. Traverse:
Koehler.

Ellis Twp., S¥% (?) sec. 6, T34N, R2W. On hillside by twin pines, Hatch farm.
Antrim.

Ellis Twp., T84N, R2W. Sorenson quarries and along highway % to 3 mile
of NW corner, sec. 12, Traverse: Genshaw.

Ellis Twp., sec. line, sec. 18 and 14, T34N, R2W. Along road, especially on W
side. Traverse: Beebe School, Gravel Point.

Ellis Twp., SE NE and E-W1; sec. line, see. 14, T34N, R2W. Exposure Beebe
school yard and 550 ft. along road W of school. Traverse: Beebe School. In-
cludes Norway Point fm. Along road 1,050 ft. W of school. Antrim. Type
area Beebe School fm.

Mentor Twp., SW sec. 1, T34N, R3W. In bed of small stream in ravine, White
farm. Antrim.

Waverly Twp., NE SE SE sec. 21, T35N, R1E. On E-W bluff locally known as
Limestone Hill. Best exposure along sec. line between sec. 21 and 22.
Traverse: Genshaw,

Waverly Twp., C see. 22, T35N, R1E. In bed of intermittent creek in glacial
lake plain N of bluff. Traverse: Rockport Quarry.

Waverly Twp., SW SW see. 23, T35N, R1E. Traverse: Ferron Point.

Waverly Twp., SE sec. 25, T35N, R1E. In E-W trending escarpment. Traverse:
Genshaw.

Waverly Twp., SE NE NE sec. 26, T35N, R1E. In excavation. Traverse: Fer-
ron Point?

Waverly Twp., sec. 28 and 33, T35N, R1E. In bed and along banks of Black
River for approx. 1 mi., Shanty Rapids. Traverse: Genshaw. Rockport
Quarry.

Waverly Twp., sec. 29, 31, and 32, T35N, R1E. Along bed and banks, and in
places along valley walls of Milligan Creek. Traverse: Genshaw. Ferron
Point. Also, exposure where RR crosses bridge, sec. 29. Rockport Quarry.

Waverly Twp.,, SW SW sec. 30, T35N, R1E. Small exposure in miniature
sinkhole on N side of road, 900 ft. E of school. Traverse: Genshaw. Ferron
Point.

Waverly Twp., C and NE SW sec. 34, T35N, R1E. Road cut. Traverse:
Gravel Point.

Waverly Twyp., E1, SE sec. 36, T35N, R1E. Along roadside 14 mi. S of NE
corner sec. 34. Traverse: Genshaw, Killians.

Koehler Twp., S-line sec. 19, T35N, R1W. In road cuts. Traverse: Lower Gen-
shaw-Killians contact.

Koehler Twp., NW SE sec. 28, T356N, R1W. Legrand quarry. Traverse: Gravel
Point, Koehler.

Koehler Twp., sec, 28, 29, and 83, T35N, R1W. Along escarpment S of Legrand
extending from just S of Legrand to nearly % mi. S of Gorbut school.
Traverse: Gravel Point, Koehler.

Koehler Twp., NW NW sec. 30, T35N, R1W. Approx. 100 £ft. S of NW corner
in low ridge. Traverse: Genshaw, Killians member. Also 1 mi. E of NW
corner sec. 30. Genshaw.

Koehler Twp., SE and NW sec. 33, T35N, R1W. Along banks and in bed of
small stream. Traverse: Gravel Point, Koehler,
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Chester Twp., W% corner sec. 14 and 23, TSN, R5W. Coal, along road.
Saginaw.

Chester Twp., NE SE sec. 28, T8N, R5W. Coal stripping pit. Saginaw.

Oneida Twp., sec. 2 and 3, T4N, R4W. Many exposures along both sides of
Grand River. Saginaw. Grand River, Type locality Eaton.

Oneida Twp., sec. 2, 11, T4N, R4W. Valley of creek tributary to Grand River.
Eaton. Saginaw.

Oneida Twp., NE sec. 8, T4N, R4W. Grand Ledge Face Brick Co. quarry on N
side of Grand River. Eaton. Saginaw.

Oneida Twp., sec. 3, T4N, R4AW. Grand Ledge Clay Products Co. quarry,
American Vitrified Products Co. quarry, and several aband. quarries on S
side of Grand River. Eaton. Saginaw.

EMMET COUNTY

Resort Twp., sec. 1 and 2, T33N, R6W. On N side of Walloon Lake. Antrim.

Bear Creek Twp., sec. 6, T34N, REW. Antrim Lime Co. quarry. Traverse.

Resort Twp., SE see. 1, T84N, R6W. Aband. Antrim Lime Co. quarry.
Traverse: Charlevoix, Gravel Point in pit. Charlevoix.

Resort Twp., sec. 1 and 2, T34N, R6W. Along shore. Traverse: Gravel Point.

Resort Twp., SE SE sec. 2, T34N, R6W. Roadside Walloon Lake Road.
Traverse: basal Charlevoix.

Resort Twyp., SE SW sec. 2, T34N, R6W. Petoskey Crushed Stone Co. quarry.
Also exposures along road. Traverse: Basal beds Charlevoix.

Resort Twp., SW sec. 2 and SE sec. 3, T34N, R6W. Petoskey Portland Cement
Co. quarry. Traverse: Petoskey, Charlevoix. “Emmetensis Zone” “Large
Atrypa zone”.

Resort Twp., SW sec. 6, T34N, R6W. “Bay Shore Quarries,” shore bluffs.
Traverse: Petoskey, Charlevoix. “Fenestella zone” “Cyrtina-Gypidula zone”;
Charlevoix: “Brown Bed,” “Pelecypod-Gastropod Bed,” “Dumose Favosites
Bed”, “Blue Shale.” Type locality Petoskey.

Resort Twp., NE sec. 8 and NW sec. 9, T34N, R6W. Aband. Bell quarry and
ledges about 2 mi. E of Bayshore. Traverse: Charlevoix. “Dumose Favosites
bed”, “Laminated Bed”; Gravel Point, “Blue Shale”.

Resort Twp., NW NE sec. 9, T34N, R6W. Aband. quarry. Traverse: Gravel
Point “Lower Blue Shale”.

Resort Twp., NW NE sec. 10, T34N, R6W. Aband. quarry, Petoskey Stone and
Lime Co. Traverse.

Resort Twp., S line sec. 86, T34N, R6W. Pit along road west from Lake Garden.
Antrim (Norwood).

Bear Creek Twp., SE SW sec. 27, T35N, R5W. Kegomic quarry on S shore
of Mud Lake, just E of Harbor Springs road (M-1381). Traverse: Petoskey.
G. petoskeyensis zone and Potter Farm fauna.

Bear Creek Twp., sec. 82, T35N, R5W. Northern Lime Co. quarries, along
shore in Petoskey. Traverse: Petoskey, Charlevoix. Type locality.

Bear Creek Twp., near C E-line sec. 32, T35N, R5W. Section exposed in 1932
in ditch on E side Encampment Ave., Bay View, but paved over in 1938.
Section extended from end of Encampment Ave. on US-31 to point approx.
50 yds. to 8. Traverse: Petoskey 35-45’ above Gravel Point. Near center E
line sec. 32. Petoskey. G. petoskeyensis zone and Potter Farm fauna.

Bear Creek Twp., NW sec. 32, 83, T35N, R5W. Ledges along shore of Little
Traverse Bay at Penn. RR station. Exposures SW NE sec. 33, “Pelecypod-
Gastropod Bed”, “Dumose Favosites Bed”, “Laminated Bed”; Traverse:
Charlevoix. Gravel Point, Blue Shale, “Conocardium Bed”.

Bear Creek Twp., sec. 34, T35N, R5W. Highway shoulder and creek bed on S
side of US-31, 200 ft. E of junction with M-131. Traverse: Petoskey.
“Gypidula Bed”. G. petoskeyensis zone.
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Carp Lake Twp.,, NE NW sec. 2, T38N, R4W. Poor exposures in small low
mounds and a few test pits approx, % mi. S of N sec. line. Detroit River.

Wa-watam Twp., sec. 10, 11, 14, and 15, T39N, R4W. McGulpin Point. Small
disconnected exposures at lake level between NE SW sec. 11 and NW NW sec.
15. Bois Blanc.

Wa-watam Twp., SW SE sec. 11, T39N, R4W. Just N of house on Pierce and
Son dairy farm. Bois Blanc.

Wa-watam Twp., SW SW sec. 14, T39N, R4W. Along N-S road close to sec.
corner. Bois Blane,

Wa-watam Twp., NW NW sec. 15, T39N, R4W. Bois Blane.

Wa-watam Twp., NE SE sec. 24, T89N, R4W. Biocherm in road cut W side of
US-381, .76 mile south of Mackinaw City. Exposure approx. 150 ft. S in
ditch on W side of highway. Bois Blanc.

Bliss Twp., see. 21, T39N, R5W, Along shore 5 mi. NW of Laway’s pier,
and in E half of sec. Bois Blane.

Bliss Twp., sec. 31, T39N, R5W. Limestone rubble probably from lake bed
ledges. Bois Blanc.

Waugoshance Island, T89N, R6W. Along S shore. Bois Blane.

Ile aux Galets, T38N, R7TW. Limestone of storm beaches and lake bed ledges
along north side of Island. Detroit River.

GENESEE COUNTY

Mount Morris Twp., NE corner sec. 4, T8N, R5E. Along river. Saginaw.

Mount Morris Twp., sec. 15, T8N, R5E. Along Flint River near S sec. line.
Saginaw.

Mount Morris Twp., near C sec. 22, T8N, R5E. Aband. pit of Saginaw Clay
Manufacturing Co. on right bank of Flint River. Saginaw.

Mount Morris Twp., SW sec. 24, T8N, R5E. Saginaw.

Mount Morris Twp., NW sec. 36, T8N, R5E. Along banks of small creek
joining Flint River. Saginaw.

HILLSDALE COUNTY

Somerset Twp.,, NW NW SE see. 7, T6S, R1W. In new pipeline ditch. Marshall.

Scipio Twp., sec. 2, TS, R8W. In road cuts near Mosherville Station. Marshall.

Scipio Twp., N-line NE sec. 10, T5S, R3W. Road cuts near top of hill. Marshall.

Scipio Twp., SW sec. 18, T5S, R3W. In road cut 8 mi. E of Litchfield. Marshall,

Fayette Twp., see. 4, T6S, R3W. Aband. quarry at S edge of Jonesville city
limits on E bank of old mill race, approx. 200 ft. N of mill pond. Marshall.

Fayette Twp., SW sec. 22, T6S, R8W. Aband. quarry within Hillsdale city
limits. Marshall.

Jefferson Twp., NW corner sec. 4, T7S, R2W. Marshall.

Reading Twp., SE NE sec. 8, T7S, R4W. Along brook between E seec. line
and point 50 paces W. Coldwater.

Reading Twp.,, NW SW sec. 9, TT7S, R4W. Along road, in road cut, just S of
where brook crosses road. Coldwater.

Reading Twp., SW NW sec. 9, T7S, R4W. Along brook between W seec. line
and point 14 mi. E. Coldwater.

Reading Twp., N4 sec. 15, T7S, R4W. Along brook, between points 800 and
1,200 paces W of where brook crosses E-line sec. 15. Coldwater.

Reading Twp., SE SE sec. 15, T7S, R4W. Along road immediately south of
brook crossing. SE SW seec. 15, along brook; N bank of brook, about 14 mi.
E of W sec. line and % mi. N of S sec. line; approx. 10 paces upstream
from 86 ft. bank, exposure on S side of valley in meander. Coldwater.

Reading Twp., NE SE see. 16, T7S, R4W. S bank of brook about % mi. W
of E sec. line; NW sec. 16 along brook between W sec. line and % mi. up-
stream (E); S-line sec. 16, along E-W road on S sec. line. Coldwater.
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Reading Twp., sec. 21, T7S, R4W. Along brook which flows through NW
anﬂi SE of sec. Coldwater.

Reading Tyvp., NE and NW seec. 31, T7S, R4W. Along brook immediately S
of N sec. line. Coldwater.

Reading ’1"wp., NE SW sec. 32, T7S, R4W. Along road approx. % mi. N of
S sec. line, and along brook which crosses road approx. % mi. N of S sec.
line. Coldwater.

HURON COUNTY

Brigham Twp., SE SW sec. 34, T15N, R13E. Marshall.

Sherman Twp., sec. 82, T15N, R16E. In bed of stream, E of highway; also
shore Lake Huron. Coldwater.

Fairhaven Twp., W14 sec. 14, T16N, R9E. Slabby pavement in valley of
Shebeon Creek. Bayport.

Fairhaven, McKinley, and Caseville Twps., T 16, 17 and 18 N, R9E. Along S
shore Wildfowl Bay and along shores of Stony and North islands, and
Charity Islands. Bayport.

Fairhaven Twp., sec. 23 and 24, T16N, R9E. Sandstone reported in bed of
Shebeon Creek. Michigan.

Winsor Twp., SW NE sec. 5, Ti6N, R10E. Wallace Stone Co. quarry. Bayport.
Type locality of Bayport.

Winsor Twp., C SE sec. 9, T16N, R10E. Bayport.

Winsor Twp., NE NW sec. 15, T16N, R10E. Aband. quarry. Bayport.

Sand Beach Twp., sec. 18 and 19, T16N, R16E; also C E-line sec. 30. Along
shore. Coldwater.

Fairhaven Twp., NE SE NE and NE SE sec. 35, T17N, R9E. Shore. Bayport.

Fairhaven Twp.,, NW SW NW sec. 36, T17N, R9E. Along shore. ¢ N %, SW
SE NE, and SE NE SE sec. 36. Bayport.

Chandler Twp., C N% NW and C S1%; NE sec. 24, T17N, R11E. Along creek.
Michigan.

Meade Twp., near C sec. 5, T17TN, R12E. In bed of small creeck. Marshall.

Meade Twp., C NW sec. 15, T17N, R12E. Marshall.

Meade Twp., N-line NW sec. 16, T17N, R12E. Marshall.

Meade Twyp., SW SE and NE SE SW sec. 18, T17N, R12E. Michigan.

Meade Twp., NE SW sec. 19, T17N, R12E. Along creek. Michigan.

Sand Beach Twp., see. 85, T17N, R15E. North of Harbor Beach, W of High-
way 23 in fields. Marshall,

Caseville Twp., sec. 24, TI8N, R10E. Along shore at Oak Point. Michigan.

Lake Twp., sec. 16, T18N, R11E. Aband. Babbitt quarry between old E-W
road and present highway. Marshall.

Lake Twp., sec. 22, 23 and 27, T18N, R11E. Along N and S shores of Rush
Lake. Marshall.

Hume Twp., sec. 2, T18N, R12E. Aband. grindstone quarry on both sides of
present highway. Marshall,

Hume Twp., sec. 7, T18N, R12E. Along shore at Hat Point. Marshall.

Hume Twp., NE sec. 20, T18N, R12E. Along Taft Drain. Marshall.

Dwight Twp., NW NW sec. 1, T18N, R13E. Marshall.

Dwight Twp., C N1 SE sec. 24, T18N, R18E. Marshall.

Dwight Twp., N-line NE sec. 35, T18N, R13E. Marshall.

Huron Twp., sec. 2, T18N, R14E. At old lighthouse near shore. Coldwater.

Huron Twp., SW sec. 2, T18N, R14E. Contact Marshall and Coldwater?

Huron Twp., C E14 sec. 3, T18N, R14E. Marshall.

Huron Twp,, sec. 4, 8 and 9, T18N, R14E. Along Willow Creek, upstream from
Huron City. Marshall. Coldwater.

Huron Twp., NW SW SW sec. 19, T18N, R14E. Marshall.

Huron Twp., NW sec. 27, T18N, R14E. Willow Creek. Coldwater.
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Huron Twp., SE sec. 32, T18N, R14E. Willow Creek. Coldwater.

Port Austin Twp., sec. 25, T19N, R12E. Along shore from Flat Rock Point to
Port Austin. Marshall.

Port Austin Twp., sec. 35, TI9N, R12E. At Hardwood Point. Marshall.

Port Austin Twp., NE SE sec. 35, T19N, R12E. One mile south of Flat Rock
Point. Marshall.

Port Austin Twp., NE NW sec. 36, TI9N, R12E., Marshall.

Port Austin Twp., see. 21, T19N, R13E, Sandstone cliffs at Pointe aux Barques.
Marshall.

Port Austin Twp., SE SE sec. 22, Ti19N, R13E. Several exposures. Marshall.

Port Austin Twp., C SE sec. 23, T19N, R13E. Abandoned quarry. Marshall.

Port Austin Twp., sec. 23 and 24, T19N, R13E, and sec. 30, T19N, R14E. Along
shore. Marshall. Coldwater.

Port Austin Twp.,, NW NW sec. 25, TI9N, R13E. Abandoned quarry. Marshall.

Port Austin Twp., SW NE sec. 26, T19N, R13E. On N side of road 200 ft.
E of intersection with N-S road. Marshall.

Port Austin Twp., C sec. 31, T19N, R13E. Several small exposures. Marshall.

Port Austin Twp., see. 30 and 82, T19N, R14E. Aband. Johnson, Pier and
Wallace quarry along shore. Coldwater.

INGHAM COUNTY

Onondaga Twp., NE SE SE sec. 29, TIN, R2W. Bed of creek tributary to
the Grand River. Saginaw.

Alaiedon Twp., SE NE sec. 33, T3N, R1W. Coal strip pit. Drainage ditch.
Saginaw.

Delhig Twp., NE SW sec. 2, T8N, R2W. On W side of Sycamore Creek. Along
creek in SE SW sec. 2. Grand River.

Wheatfield Twp.,, NW NE see. 1, T8N, R1E. Michigan Clay Products Co.
shale pit. Saginaw.

Williamston Twp., SW SE sec. 36, T4N, R1E. Stripping pit of Cedar River
strip coal mine. Saginaw.

IONIA COUNTY

Keene Twp., W14, sec. 22 and SE SE see. 23, TTN, R6W. Exposures in a num-
ber of quarries. Grand River: Ionia. Type locality Ionia.

I0SCO COUNTY

Burleigh Twp., sec. 1, T2IN, R5E. Gypsum along Au Gres River, Also SW
sec. 1, in road cut down to Au Gres River 1% mi. E of Whittemore. Michigan.

Burleigh Twp.,, SW NE sec. 1, T21N, R5E. Limestone quarry. Also NE NW
see. 1, limestone quarry; SE NW sec. 1, limestone quarry. Bayport. Mich-
igan.

Bufleigh Twp., SE SW sec. 20, T21N, R5E. In bed of Cranner Creek, just W
of junction with Johnson Creek; also exposure at aband. lumber dam, just
below junction of creeks. Michigan.

Burleigh Twp., SE NW (?) sec. 30, T21N, R5E. At Keystone Dam on Johnson
Creek. Bayport.

Burleigh Twp., SW SE sec. 36, T21N, R5E. Approx. 14 mi. NE of county line,
along D & M RR. Gypsum in NW NW sec. 36. Michigan.

Sherman Twp., SW sec. 16, NE sec. 20 and NW sec. 21, T21N, R6E. National
Gypsum Co. quarry. Michigan.

Sherman Twp., W4 see. 31, T21N, R6E. Michigan.

Alabaster Twp., SW sec. 22, 26, and NW sec. 27, T21N, R7E. U. S. Gypsum
Co. quarry. Michigan,
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Reno Twp., SE part T22N, R5E. Along Au Gres River. Michigan.

Reno Twp., sec. 12, T22N, R5E. Michigan.

Reno Twp., sec. 24, T22N, R5E. Michigan.

Reno Twp., SE SE sec. 27, T22N, R5E. In bank of Au Gres River, 34 mi.
from SE sec. corner. Michigan.

Grant Twp., NE SW sec. 28, T22N, R6E. Approx. % mi. N of Glendon Dam
on E bank of Au Gres River. Michigan.

JACKSON COUNTY

Henrietta Twp., C NW SW sec. 6, T2S, R1E. Aband. quarry. Bayport.
Blackman Twp., C SW SE sec. 1, T2S, R1W. Aband. quarries. Bayport.
Blackman Twp., NE SE SE sec. 2, T2S, R1W. Peck quarry. Bayport.

Blackman Twp., C S S14 sec. 10, T2S, R1W. Along US-127 N of small creek
in road cut. Parma.

Blackman Twp., SE SE and NW SE NE see. 11, T2S, R1W. Aband. shale pits.
Saginaw. NE NE sec. 11, NW SE sec. 13. Limestone at surface. Bayport.
Blackman Twp., NW NE SE sec. 21, T2S, R1W. Shale and sandstone in bed of

stream. Saginaw.

Blackman Twp., NE NE SW sec. 22, T2S, R1W. Stream bed. Rapids in Grand
River north of Sewage Disposal Plant. Bayport.

Blackman Twp., SE SW SE see. 27, T2S, R1W. Sandstone bluff on Grand River
north of West North St., Jackson, E side of RR near aband. coal mine. Sag-
inaw,

Blackman Twp., SE SE SW sec. 31, T2S, R1W. Intersection Eaton Rapids and
Eve Roads. Saginaw.

Blackman Twp., SW NE SW sec. 34, T2S, R1W. Jackson and W. Trail St. and
Ganson St. bridge, shale. Saginaw.

Sandstone Twp., SE NE SW sec. 8, T2S, R2W. Road cut. Saginaw.

Sandstone Twp., NE SW NW see. 9, T2S, R2W. Sandstone exposure on Wilcox
farm. Saginaw.

Sandstone Twp., NE SW and SE SW NW sec. 14, T2S, R2W. Sandstone along
bank of Well’s Creek. NE SW NW valley for Wolverine pipeline. Saginaw.

Sandstone Twy., NE see. 22, T2S, R2W. Bed of Grand River. Bayport.

Sandstone Twp., NE sec. 25, T28, R2W. Old mine and dump. Woodville.

Sandstone Twp., SW sec. 27, T28, R2W. Along N-S road intermittently for
approx. 1% mi. NW SE SW sec. 27. Old quarry near Sandstone Cr. Parma.

Sandstone Twp., NE NW sec. 29, T2S, R2W. Aband. Titus quarry NE of
Parma. Parma.

Sandstone Twp., NE NE sec. 30, T2S, R2W. Jeffery quarry. Bayport.

Sandstone Twp., NW NE sec. 30, T2S, R2W. Limestone in road cut. Bayport.

Sandstone Twp., NW NW sec. 31, T25, R2W. Old mine. Woodville. Type
locality of Winchell for Woodville s.s.

Sandstone Twp., NY, NE NW NW sec. 83, T2S, R2W. Quarries and exposures.
Parma.

Sandstone Twp.,, SW NE NW sec. 34, T2S, R2W. In small stream. SW NE
NW sec. 34, in Sandstone Creek. Bayport. C SE NW sec. 34, sandstone in
RR cut; N3, NE NW sec. 34, sandstone along Sandstone Creek; NW NW
sec. 34, west side of road; SW SE NW sec. 34, near barn; SE NW SW seec.
34, road cut. Also, SE NE NE sec. 34. Aband. sandstone quarries N of
Sandstone Creek. Parma. Type locality Parma. Saginaw?

Sandstone Twp., W%, SE SW NW sec. 85, T2S, R2W. Bayport limestone and
Saginaw sandstone S of river NW of aband. coal mine. S, NW SW seec. 35.
Strip coal mine. Saginaw. Bayport.

Parma Twp., sec. 6, T2S, R8W. S of Devereaux. Parma?

Parma Twp., SW SW sec. 17, T2S, R8W. Along roadside. Parma.
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Parma Twp., C sec. 18, T2S, R8W. Along roadside 150 ft. SW of bridge across
Rice Creek., Parma. NE sec. 18. Road cut. Saginaw?

Parma Twp., SW NW NE sec. 19, T2S, R3W. Fisk quarry; also, C N5 sec. 19,
in road cut on both sides of road. Saginaw.

Parma Twp., NW SE NE sec. 19, T2S, R3W. In ditch. Saginaw.

Parma Twp., NW NW sec. 20, T2S, R3W. Roadside. Saginaw.

Parma Twp., NE SE NE and SE SE NE sec. 20, T2S, R3W. Aband. sand-
stone quarries. Saginaw.

Parma Twp., NW NE sec. 21, T2S, R8W. Road cut. Saginaw.

Parma Twp., SE SW NW sec. 22, T2S, R3W. Roadside exposure. Saginaw.

Summit Twp., SW NW sec. 2, T3S, RIW. NW corner Milwaukee and Franklin
Sts., Jackson; shale and sandstone. Saginaw.

Summit Twp., NW SE sec. 13, T3S, R1W. RR cut, (aband. quarry filled). Bay-
port.

Summit Twp., NE NW SE sec. 24, T3S, R1W. US-127 road cut. Napoleon.

Grass Lake Twp., sec. 31, T3S, R2E. Quarries at Napoleon. Aband. quarry
east edge of town. Type locality Napoleon.

Grass Lake Twp., C NW SW SE sec. 31, T3S, R2E. Stave quarry. Napoleon.

Spring Arbor Twp., C SW SE sec. 1, T3S, R2W. First coal mine. Original
description of “Coal Measures”. Saginaw.

Spring Arbor Twp., NW SE NW sec. 17, T3S, R2W. Roberts quarry. Bayport.

Concord Twp., SW NE NE sec. 11, T3S, R3W. Bayport,

Columbia Twp., NW NE SW see. 7, T4S, R1E. Road cut. Marshall.

Columbia Twp., SE SE NW sec. 24, T4S, R1E. North gully of Goose Creek.
Napoleon.

Columbia Twp., C W-line sec. 29, T4S, R1E. Road cut. Marshall.

Napoleon Twp., NE NW sec. 6, T4S, R2E. Wood and Rays quarries. Napoleon.
Marshall.

Hanover Twp., sec 27 and SE NE sec. 19, T4S, R2W. Marshall.

Hanover Twp., SE NW sec. 31, T4S, R2W. Aband. Stony Point quarry and
nearby old road cuts. Marshall.
C NW SW SE seec. 81, T3S, R2E. Stave quarry. Marshall.

Hanover Twp., C NW sec. 33, T4S, R2W. Sandstone road cut. Marshall.

Pulaski Twp., NW NW NW sec. 2, and NE NE NE sec. 3, T4S, R3W. Aband.
Sanusker quarries. Napoleon.

KENT COUNTY

Wyoming Twp., T6N, R12W. Gypsum quarry, at Plaster Creek, S side Grand
River. Michigan.

Wyoming Twp.,, NW NE NW sec. 2, T6N, R12W. Alabastine Co. gypsum
quarry; also SW NE SE sec. 2, aband. gypsum quarry on Plaster Creek.
Michigan,

Wyoming Twp., sec. 3, T6N, R12W. Extensive gypsum quarries on N side of
river. Michigan.

Wyoming Twp., SE sec. 7, T6N, R12W. Sandstone exposure on right bank
of Grand River, 1 mi, N of Grandville. Marshall.

Wyoming Twp., SW SW sec. 17, T6N, R12W. Durr quarry. Michigan.

Wyoming Twp., SE SE sec. 18, T6N, R12W. Durr quarry; also NW SE sec.
18, Durr mine shaft. Michigan.

Wyoming Twp., NE NE NE sec. 19, T6N, R12W. Aband. Redmill gypsum
quarry. Michigan,

Wyoming Twp., NW NW NW see. 20, T6N, R12W. White Mill gypsum quarry.
Michigan.

Grand Rapids Twp., SW NE sec. 25, TTN, R12W. On W bank of Grand River,
approx. midway between Pearl and Fulton St.; near W end of G.R. & I. RR
bridge. Michigan.
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Grand Rapids Twp., NE NE SE sec. 32, T7N, R12W. Godfrey gypsum quarry.
Michigan.

Grand Rapids Twp., NE sec. 84, T7N, R12W. Grand Rapids Plaster Co. mine—
shaft No. 1 SE NE NE; shaft No. 2 SW SE NE. Michigan.

Grand Rapids Twp., NE NW SE sec. 84, T7N, R12W. Shaft of English gypsum
mine (U.S. Gypsum Co.). Michigan.

Grand Rapids Twp.,, NW NE SE sec. 34, T7N, R12W. Aband. quarry, Midland
Plaster Co. Michigan.

LEELANAU COUNTY
North Fox Island, sec. 11, T35N, R18W. Northeast shore of island. Bois Blanec.

MONROE COUNTY

Exeter Twp., NE SE sec. 29, T5S, R8E. Woolmith quarry. Detroit River.

Ash Twp., SE SE sec. 34, T5S, R9E. L. Smith quarry. Bass Island.

Dundee Twp., sec. 13, T6S, R6E. Dundee quarry on N bank of Raisin River.
Dundee.

Dlgldee Twp., SW SW sec. 5, T6S, RTE. Macon quarry. Dundee. Type locality,

undee,

Dundee Twp., NE sec. 8, T6S, R7TE. Aband. Christiancy Quarry. Dundee.

Raisinville Twp.,, SW NE sec. 13, T6S, R7E. Claim 516, excavations on both
sides of highway; SW NE sec. 13, Claim 428 just W of claim 516 on S side
of highway; and claim 685, Fritz Rath quarry 8 of Raisin River. Detroit
River.

Raisinville Twp., SE SW sec. 18 and NE NW sec. 24, T6S, R7TE. Natural
exposure with three small excavations. Detroit River.

Raisinville Twp., SW NW sec. 24, T6S, R7E. Small quarry on lower portion
of claim 685 and also in claim 683. Detroit River.

Raisinville Twp., SW sec. 2, T6S, R8E. Sylvania exposed, or very lightly
covered-over area of 8-10 acres to N and W of “Blue Bush Cemetery”.
Detroit River: Sylvania.

Raisinville Twp., SE SE SW sec. 21, T6S, R8E. Detroit River: Sylvania.

Raisinville Twp., SW SW sec. 22, T6S, R8E. Detroit River: Sylvania.

Frenchtown Twp., SW SE NE sec. 27, T6S, R8E. At mouth of Willow Run.
Detroit River.

Frenchtown Twp., NW NW sec. 36, T6S, R8E. Opposite claim 88 in Raisin
River. Detroit River.

Berlin Twyp., NE sec. 1, T6S, ROE. In bed and banks of Swan Creek in village
of Newport; also, NE SE sec. 1, quarry just S of Newport, W side of M.C.
RR. Bass Island: Raisin River.

Frenchtown Twp., sec. 24 and 25, T6S, ROE. Along Stony Creek at Brest,
claim 532. Bass Island: Raisin River.

Frenchtown Twp., NE sec. 25, T6S, ROE. In bed and along banks of Stony
Creek at Brest, small quarry. Bass Island: Raisin River.

Frenchtown Twp., NE SW sec. 33, T6S, R9E. Monroe Stone Co. quarry; and
SW NE sec. 33, approx. 1 mi. N of Monroe near Shoreline RR, Shoreline
Stone Co. Bass Island: Raisin River. Type locality Raisin River, (also
quarry NE sec. 7, T7S, R9E).

Frenchtown Twp., NW SE sec. 19, T6S, R10E. SW of Sissung quarry, claim
529. Bass Island.

Frenchtown Twp.,, NW NW see. 20, T6S, R10E. Sissung quarry, S of Swan
Creek, claim 529. Bass Island: Raisin River.

Ida Twyp., SW NE sec. 4, T7S, R7E. North Davis quarry, S of RR and E of
N-S 7;-line; NE NW sec. 4, Voight quarry; and SE NW sec. 4, Wilcox quarry.
Detroit River.

Ida Twp., NW NW sec. 16, T7S, R7E. Lulu quarry. Detroit River.
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La Salle Twp., SE SE sec. 15, T7S, R8E. In bed of Otter Creek, just W of
P.M. RR bridge; NE SW sec. 15, in Otter Creek; and NW SE sec. 15 (16?),
claim 436, small amount of stone removed from S bank of creek. Bass
Island.

La Salle Twp., sec. 20, T7S, R8E. In S branch of Otter Creek; and NW NE
sec. 20, J. Clock quarry along S branch Otter Creek. Bass Island.

La Salle Twp., S1% sec. 29, and N% N14 sec. 32, T7S, R8E. Along Muddy
Creek, rock blasted in deepening stream. Bass Island.

La Salle Twp., NW SE sec. 32, T7S, R8E. West Green quarry; SW SE sec. 32,
East Green quarry; and NW SW sec. 32, South Cousino quarry. Bass Island.

La Salle Twp., SW SW sec. 33, T7S, E8E. East Cousino quarry. Bass Island.

Monroe Twp., sec. 5 and 6, T7S, R9E. Rock quarried in bed of Raisin River
at Monroe and for 3-4 mi. above at intervals. Bass Island.

Monroe Twp., NE NE gec. 6, T7S, ROE. In Raisin River, opposite claim 65.
Bass Island.

Monroe Twp., NE sec. 7, T7S, ROE. France Stone Co. quarry, S side of Plum
Creek; A. T. Navarre quarry, 200 paces S of Plum Creek quarries, on claim
498; D. Navarre quarry 100 paces SW of A. T. Navarre quarry; along
Tamarack Creek; SW NE sec. 7, on banks of Tamarack Creek, claim 498;
NE NE sec. 7, A. & M. Navarre quarry, N side of Plum Creek; and SE NW
see. 7, claim 230. Bass Island. Type locality Raisin River (also quarry
NE SW sec. 33, T6S, RIE.

Monroe Twp., SW NW see. 8, T7S, ROE. Mich. Stone & Supply Co. quarry,
S side of Plum Creek between 2 RR tracks. Bass Island.

Whiteford Twp., SE SE sec. 2, T8S, R6E. Little Sink quarry. Detroit River:
Ambherstherg.

Whiteford Twp., SE SE see. 7, T8S, R6E. Exposure at high water level, small
quarry; and Daniels and Kane quarries. Detroit River.

Whiteford Twp., C W14 sec. 8, T8S, R6E. Quarries. Detroit River.

Whiteford Twp., SW NE see. 10, T8S, R6E. Rabideau quarry; also small
sink. Detroit River.

Whiteford Twp., SE SE sec. 19, T8S, R6E. Inlet quarry. Detroit River.

Whiteford Twp., SW SE sec. 25, T8S, R6E. Michigan Stone Co. quarry. Bass
Island: Raisin River.

Whiteford Twp., sec. 25, T8S, R6E. Rock blasted from Halfway Creek E of
Bush quarry. Bass Island.

Bedford Twp., SE SE sec. 1, T8S, R7E. C. L. Osgood quarry. Bass Island.

Bedford Twp., SW SW see. 10, T8S, RTE. W. Dunbar quarry. Bass Island.

Bedford Twp., NE NE sec. 12, T8S, R7TE. T. Blouch quarry, and in Bay Creek
ditch, Bass Island.

Bedford Twp., SW NE sec. 12, T8S, R7TE. M. Butler quarry. Bass Island.

Bedford Twp., C NW sec. 15, T8S, R7TE. Ferguson quarry; Willis quarry; and
‘White quarry. Bass Island.

Bedford Twp., NE NE sec. 16, T8S, R7E. Elisha Sorter quarry, on ridge. Bass
Island.

Bedford Twp., NI sec. 21, T8S, R7E. George Carr quarry. Bass Island.

Whiteford Twp., NE NE sec. 4, T9S, R6E. S. Young quarry. Bass Island.

OGEMAW COUNTY

Mills Twp., SE SE sec. 9, T21N, R3E. In Rifle River at bridge on S sec. line.
Sandstone exposed for approx. ¥% mi. Marshall.

Mills Twp., NE sec. 16, T21N, R3E. In bed of Rifle River. Marshall.

Mills Twp., SW SE sec. 28 and 33, T2IN, R3E. In bed of Rifle River at “Lime-
stone Rapids” along S sec. line. Bayport?

Mills Twp., C SE sec. 28, T21N, R3E. Along banks of Rifle River at West
Branch bridge. Marshall?

Mills Twp., NE sec. 83, T21N, R3E. In Rifle River. Bayport.
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OTTAWA COUNTY

Holland Twp.,, NW NE sec. 21, T5N, R15W. Aband. water-filled quarry
approx. 700 paces W from E-line sec. 21. Marshall.

Holland Twp., SW SE and NE SE sec. 21, T6N, R15W. Sandstone in bed of
small stream, Marshall.

Holland Twp., sec. 22, T5N, R15W. Aband. quarry. Marshall.

Holland Twp., C W14 SW sec. 22, T5N, R15W. Aband. sandstone quarry.
Marshall,

Tallmadge Twp., sec. 15 (?), T7N, R18W. Sandstone fragments along wagon
road Grand Haven to Grand Rapids where it crosses Sand Creek 4 mi, E
of Lameont. Marshall.

Allendale Twp., sec. 12 (?), TN, R14W. In cut in wagon road, Grand Haven
to Grand Rapids where it crosses Deer Creek valley. Marshall.

PRESQUE ISLE COUNTY

Metz Twp., SE SE sec. 12, T83N, R5E. Traverse.

Posen Twp., E14 NW sec. 3, T33N, RSE. Traverse.

Posen Twp., E% SE sec. 7, T83N, R6E. Traverse.

Posen Twp., N1, NW sec. 14, T33N, R6E. Traverse.

Posen Twp., NE SE sec. 31, T33N, R6E. Traverse.

Posen Twp., NW SW sec. 32, T33N, R6E. Sinkhole at W end of Sunken Lake.
Fletcher State Park. Traverse: Alpena.

Prgfgue Isle Twp., sec. 1 and 2, T33N, R3E. Along Lake Huron shore. Rogers

ity.

Krakow Twp., SE SE sec. 4, T33N, RTE. Limestone bluff. Traverse.

grakow ’II‘\lvvp’f S15 SE sec. 80, T33N, R7E. Traverse.
resque Isle Twp., £ sec. 2, T33N, R8E. Presque Isle Corp. quarry (Lak
the Woods quarry). Roger,s City. b4 v (Lake of

Presque Isle Twp., SW NW sec. 8, T33N, RSE. In bluff W side Grand Lake.
Genshaw.

Presque Isle Twp., S line sec. 8, T33N, RSE. Road cut. Rockport Quarry.

Presque Isle Twp., SW.sec. 11, T33N, R8E. Shallow aband. pits on E side of
Co. Road 405, 13 mi. SE Fireside Inn; and SE sec. 11. Bell shale. Type
locality.

Presque Isle Twp., C line sec. 10 and 11. Hill capped by Rockport Quarry, Bell
sh. on logging road down hill.

Presque Isle Twp., NE SE sec. 13, T33N, REE. Along shore. Rogers City.

Presque Isle Twp., C E line sec. 19, T33N, R8E. Rockport Quarry over green
shale, Bell?

lP)’resque IIslle '}‘I‘wp., N4 S14 sec. 20, T33N, R8E. Genshaw ?
resque Isle Twp., SW SW sec. 24, T33N, RSE. Cut along RR . i
S of Bell. Bell shale. ' ’ ne S approx. L mt

Pref?fue )Isle Twp., NW sec. 25, T33N, R8E. Cut along RR. Bell shale (middle
of fm.

Presque Isle Twp., NW sec. 28, T33N, RSE. Road cut and ditches. Genshaw.

Presque Isle Twp., S% NE sec. 31, T33N, RSE. Small exposure on SW side
of Co. Road 634, approx. 14 mi. W of LeRoy resort. Traverse: Genshaw.

Presque Isle Twp., Wi sec. 32, T33N, RS8E. Traverse: Genshaw.

Presque Isle TV\Cp., E-line SE sec. 34, T33N, R8E. Cut along Co. Road 405,
approx. %o mi. N of S line of Presque Isle Co. Traverse: Genshaw. Ex.
posures of Ferron Point reported along road.

Pres..q%? I;le ’T[‘wp.,l sec. 36, T33N, R8E. Along lake shore approx. % to 14
mi. N of county line to Ferron Point; and near sec. line . 36 .
T33N, ROE. Rogers City. ' see. 56 and see. 31,

Presque Isle Twp., NW sec. 36, T33N, RSE. Test pit in clearing. Traverse:
Genshaw.

|

|

|
————.———‘*—__——,,
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Presque Isle Twp., Wi E% sec. 7, T33N, ROE. Along lake shore. Rogers City,
Dundee.

Presque Isle Twp., N1, SW sec. 18, T33N, RIE. Along lake shore. Rogers City.

Presque Isle Twp., sec. 31, T33N, R9E. Along lake shore and near W sec.
line north of Rockport Quarry. Rogers City.

Allis Twp., sec. 6, T34N, R2E. In RR cut, 300 ft. E of C W-line sec. 6. Traverse:

Gravel Point.
Allis Twp., SW NE sec. 14, T34N, R2E. RR bridge over stream on limestone.

Genshaw ?
Belknap Twp., NE SE sec. 8, T34N, R5E. Road cut County Road 451. Genshaw.
Belknap Twp., W-line SW NW sec. 9, T84N, R5E. Road cut. Traverse. Genshaw.
Belknap Twp., NE sec. 21, T34N, R5E. Traverse.
Belknap Twp., SW SW sec. 22, T34N, R5E. Traverse.
Pulawski Twyp., sec. 1, T34N, R6E. Along lake shore. SE NW sec. 1, rock
turned up by fallen tree. Dundee.
Pulawski Twp., N1 sec. 3, T84N, R6E. Rock near surface exposed by fallen

trees. Dundee.

Pulawski Twp., NW NE sec. 4, T84N, R6E. In bluff at W end of swale,
Rogers City.

Pulawski Twp., SW sec. 5 and SE see. 6, T34N, R6E. A 20-30 ft. bluff.
Traverse.

Pulawski Twp., S-line SE sec. 14, T34N, R6E. Road cut on US-23, 1 mi. E of
Trout River and 4 mi. E of Liske. Traverse: Rockport Quarry.

Pulawski Twp., E14 SE sec. 15, T34N, R6E. Road cut % mi. W of Trout
Creek and 10 mi. SE of Rogers City. Traverse: Rockport Quarry, black
coral beds.

Pulawski Twp., % mi. E of C sec. 16, T34N, R6E. Road cut and ditch on US-23,
1 mi. W of Trout Creek. Traverse: Ferron Point.

Pulawski Twp., NE NW sec. 17. Ledges on bank of Swan Creek and near W-
line NE sec. 17, T34N, R6E. Road cut and ditch on US-23. Traverse: Gen-
shaw.

Pulawski Twp., NE NE sec. 23 and NW NW sec. 24, T34N, R6E. Traverse:
Rockport Quarry. Black shaly bryozoan beds.

Pulawski Twp., sec. 34, 35 and 36, T34N, R6E. Limestone bluff trending NW-
SE. Rockport Quarry.

Krakow Twp., sec. 6, 7 and 8, T84N, R7TE. Along lake shore from Observatory
Point for 2 mi. to the NW. Rogers City, Dundee. Also, in small synecline

NW see. 8. Rogers City.
Krakow Twp., sec. 8 and 9, T34N, R7E. Along shore on W side of Thompson’s

Harbor. Rogers City.

Krakow Twp., NE SW sec. 9, T84N, R7E. Along shore on point of land extend-
ing into Thompson’s Harbor. Dundee.

Krakow Twp., sec. 10, 11, 14 and 15, T34N, RTE. Rock bluff and ledge along
shore. Dundee.

Krakow Twp., E%, SW sec. 11, T384N, R7E. Submerged ledges approx. 2 ft.
below lake level and 15 ft. from shore. Dundee.

Krakow Twp., sec. 11 and 12, T34N, R7E. Along shore at Black Point. Dundee.

Krakow Twp., C sec. line, sec. 19 and 20, T34N, R7E. Limestone bluff 80 ft.
high. Traverse: Rockport Quarry.

Krakow Twp., SW sec. 84, T34N, R7E. Traverse: Rockport Quarry?

Presque Isle Twp., sec. 8 and 17, T34N, RBE. Along shore of Lake Huron.
Polock Bay, Presque Isle Pt. Rogers City, Dundee.

Presque Isle Twp., NW sec. 18, T34N, R8E. Along shore. Rogers City.

Presque Isle Twp., sec. 27 and 35, T34N, R8E. Along shore for approx. 4 mi. in
vicinity of Wreck Point. Rogers City.

Presque Isle Twp., SW SW sec. 31, T34N, R8E. Bluffs and ledges W shore

Grand Lake. Traverse: Rockport Quarry.
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North Allis Twp., NW sec. 7, T35N, R2E. Aband i
.7, s . . quarry of Onaway L t
gg;rs};){re of Blaclé I’i‘ake. Traverse: Genshaw, Ferron Point, Rockgort1 gizg;e
posures of Traverse, Ferron Point, along E- 3 )
N7. Genshaw in slope above ’quarry. oint, along -V road through C sec.
orth Allis Twp., N of 1 post sec. 13 and 14, T85N, R2E. T
i . , s . Traverse: Genshaw.
North All}s Twp., SW sec. 16, T35N, R2E. Traverse; Genshaw. R
ggizﬁ ﬁlllhs TTwp., NW sec. 16 and NE sec. 17, T35N, R2E. Traverse: Genshaw.
Gensha\I:, wp., sec. 17 and 20, T85N, R2E. In valley near 14 corner. Traverse:
lltlr'orgl iﬁls Twp., sec. 21, T35N, R2E. Road cut. Traverse: Genshaw.
(:ila)w. is Twp., sec. 22 and 27, T85N, R2E. Near 14 corner. Traverse: Gen-
North Allis Twp., .
orih Allis Gen};ha:ﬁc 23 and 24, T35N, R2E. In valley near 1; corner.
North Allis Twp., sec. 26 and 35, T35N, R2E. Al i iver
Gensha\.v, Ferrén Point, Rockport Quérry. ‘ ong Rainy River. Traverse:
North Alh.s Twp., at sec. corner, sec. 26 and 36, T35N, R2E. Traverse: Genshaw
North Allis Twp., sec. 28 and 33, T35N, R2E. Near E 1 corner. Tr se:
Genshaw, Killians. P oevene
North Allis Twp., sec. 29, T85N, R2E. Along b
1 . , . I i i
Nrotahd ﬁlltches at culvert.’ Traverse: Genshavgv Ia(l?ﬂ{iin(;f small stream and in
or lis Twp., sec. 29, T35N, R2E, ide ¢
NRowe School. "I'raverse’: Genshaw. W side of Stoney Creck valley, N of
orth Allis Twp., sec. 30, T35N, R2E. Intermitte
ec. . nt expos -
escarpment extending from SE ’sec. 25, T35N, R1E to % ;{gzr:elzinsgecE?}(y
NT35N, R2E. Traverse: Genshaw. : R
th Alli
%emberl.s Twp., NE NE NE sec. 81, T35N, R2E. Traverse: Genshaw, Killians
North Allis Twp.,, NW SW sec. 32, T
D , T385N, R2E. Along M-211. Traverse: Gen-
North Allis Twp., NW NE sec. 84, T35N, R2E. In di
i . . ditch. Traverse: Gensh
North Allis Twp. Y 1 F. Rainy Biver Falls Trey.
orth AL é}SlSh;vvx;., NE NW NW sec. 35, T35N, R2E. Rainy River Falls. Trav-
Ocqueoc Twp., SE sec. 20, T35N, R3E. Traverse: G
. 20, y . : Genshaw.
8cqueoc Twp., SW SW sec. 21, T35N, R3E. Traverse: Rockport Quarry.
equeoc Twp_., SW sec. 22, T35N, R3E. Traverse. Also C S-line sec 22, alon,
o Ocqueori:‘ Rlveé—gcqueoc Falls. Traverse: Rockport Quarry. R &
cqueoc Twp., 15 sec. 24, T35N, R3E and NW ] i
o east of&‘Little Ocqueoc River. Traverse: Gensha\:fc. 24, along, and highway
cqueoe Twp., SW sec. 27, T35N, R3E. Along Ocqu Ri s
Ocqueoc Twp., SE SE sec. 29, T35N, R3E. TriveTSe.eoc fer. Mraverse.
I(gcqueoc Twp., NW NW sec. 38, T85N, R3E. Road cut. Traverse: Genshaw
ogers Twp., SE SW sec. 16, T85N, REE. Aband. logging road 0.4 mi. W of
R(;US—23'.I‘ Dundseé. SI}%Eubble of Dundee bedrock near surface. ' .
gers Twp., sec. 21, T35N, . i i
Bamdco. Rogers Cite s R5E. In ditches and fields along M-68.
Rogers Twp., see. 28, 25 and 26, T35N, R5E. Mich; i
) ’ s s . higan Limestone and Ch
ical Co. Quarry. Bell shal ' i ) i v oo
locality Rovors Gity. ale, Rogers City, Dundee, Detroit River. Type
Rogers Twp.,, NW NW, SW NW sec. 29, T35N, R
R 2% m'}. W of Rogers’ City. Bell shalé. » KOH: Road cut on M-8 approx.
ogers Twp., SE NE sec. 31, T35N, R5E. In bank of cre
s . ek. Bell
Ilgogers 'Ic‘[‘wp., CSgVV% sec. 32, T35N, R5E. Traverse. Bell shaI: ? shale.
ogers Twp. ;
guarry. P.y sec. 35, T35N, RGE. Along M-65. Traverse: Rockport
Rogers Twp., sec. 836, T35N, R5E, and sec. 81, T
., Sec. . 31, T35 . Michi i
and Chemical Co. ’quarry’. Roéers City. Dundeeltl, ROE. Michigan Limestone
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Pulawski Twp., SW SE sec. 19, T35N, R6E. Bluff along Swan Bay. Dundee.

Pulawski Twp., sec. 20 and 21, T35N, R6E. Along shore of Adams Point. Rogers
City. Dundee.

Pulawski Twp., sec. 27, 34 and 35, T35N, R6E. Along shore between outlet of
Little Trout Lake and point 134 mi. NW. Dundee.

Pulawski Twp., NW sec. 52, T85N, R6E. On W side of RR. Dundee.

Pulawski Twp., SE NW and SW NE sec. 34, T35N, R6E. In rock ledge near top
of bluff. Also in SE 8W sec. 347 Dundee.

Pulawski Twp., NE SE sec. 35, T35N, R6E. Ledges in bed of Trout Creek.
Dundee.

SAGINAW COUNTY

Chesaning and St. Charles Twps., T 9 and 10 N, R3E (7). Exposures at
several points along river. Saginaw.

Type locality for Saginaw fm., originally named Jackson, in aband. coal mines
of Jackson County.

Albee Twp., sec. 23, T10N, R4E. Aband. Verne mine. Type locality Verne lime-
stone.

ST. JOSEPH COUNTY

Leonidas Twp., SW NW sec. 12, T58, ROW. Hillside on W side N-S road, shale
near surface—indicated by clay which seems to be weathered product of
grayish-green shale. Coldwater?

SANILAC COUNTY

Evergreen Twp., see. 7, T13N, RI12E. In bluffs along side of Cass River,
Indian Rapids. Marshall,

Evergreen Twp., SE sec. 7, T13N, R12E. Marshall.

Argyle Twp., NE corner see. 19, T13N, R13E. Marshall.

Argyle Twp., NE corner sec. 28, T18N, R13E. Rocks dredged out and dumped
along the banks of a small stream at this locality consist of blue-gray shale
and fine-grained, greenish-brown sandstone. Marshall.

Greenleaf Twp., C sec. 11, T14N, R12E. On bank of stream. Marshall.

Greenleaf Twp., NW corner see. 13, T14N, R12E. Along N bank of small
stream. Marshall.

Austin Twp., sec. 1, T14N, R13E. Village of Tyre. Marshall.

Austin Twp., NW sec. 17, T14N, R18E. Aband. sandstone quarry. Marshall.

SHIAWASSEE COUNTY

Caledonia Twp., NE SE sec. 22, T7N, R3E. Shale pit, Michigan Vitrified Tile
Co.; SE NW sec. 22, aband. York pit; and Wi, NE sec. 22, aband. Barry
pit. Saginaw.

Caledonia Twp., SE sec. 22, T7N, R3E. Sandstone along river at crossing of
RR bridge. Saginaw.

Caledonia Twp., NW NW sec. 23, T7N, R3E. Aband. pit. Saginaw.

Caledonia Twp., approx. C E1 E1 sec. 26, T7N, R3E. Sandstone along
Shiawassee River. Saginaw.

Caledonia Twp., sec. 36, TTN, R3E. Along banks of Shiawassee River. Saginaw.

New Haven Twp., sec. 18, T8N, R3E. Along Six Mile Creek. Saginaw.

TUSCOLA COUNTY

Tuscola Twp., SW sec. 29, T1IN, R7TE. On left bank of Cass River approx. %
mi. below bridge at Tuscola. Saginaw.

Novesta Twp., SW sec. 1, T13N, R11E. Along banks of Cass River. Marshall.

Novesta Twp., sec. 6, T13N, R11E. Along Cass River. Marshall.

Novesta Twp., sec. 12, T18N, R11E. On county line on I side of sec. 12 where
road crosses the river. Marshall.

EXPOSURES OF PALEOZOIC ROCKS 243

WAYNE COUNTY

Huron Twp., SE sec. 36, T4S, R9E. Huron Ri - i
River and Sylvania sandst’one. ver Quarry Gerp. quarry. Detrolt

Monguagon 'Twp., sec. 31, T48, R10E. Along Huron River just W of Flat Rock
Detroit River? .

Monguagon Twp., SW SE sec. 85, T4S, R10E. Gibralt y i
NW of Gibraltar. Detroit River. | raliar quany, approx. 1 mi

Grlg?s: Isle Twp., T4S, R11E. Aband. quarry S end of Grosse Isle. Detroit
.

grosse %slle %‘Wp., \’1;/'48, R11E. On Stony Island. Detroit River.
rosse lsle Twp., W14 sec. 7, T4S, R11E. Aband. Sibl
Co. Dundee, Detroit River. ’ bley quarry, Solvay Frocess

Brownstqwn Twp., SE NE sec. 15, T58, R10E. Michigan Silica Co. quarry
Sylvania. '
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PROGRESS OF TOPOGRAPHIC MAPPING

s e | IN MICHIGAN
15-MINUTE QUADRANGLES
ISLE ROYALE: 41. Twin Lake: 1929.
1. Isle Royale, sheet 1: 19301 ig 11\&423111119139534
2. Isle Royale, sheet 2: 19301, 44. St. Charles: 1914.
‘ 3. Passage Island: 1895. 45. Saginaw: 1916.
46. Lake Harbor: 1930.
| NORTHERN PENINSULA: 47. Muskegon: 1930.
i 48. Ravenna: 1945,
| 4. Calumet: 1909, 49, Cedar Springs: 19186,
| 6. Houghton: 1912, 50. Perrinton: 1916.
3 6. Greenland: 1950. 51. Elsie: 19186.
7. Rockland: 1949. 52. Chesaning: 1915,
! 8. Marquette: 1905. 53. Burt: 1919.
9. Thayer: 1952. 54. Flint: 1920.
10. Watersmeet: 1952, 55. Holland: 1929.
11. Perch Lake: 1895. 56. Grand Rapids: 1912.
12. Ned Lake: 1895. 57. Lowell: 1916.
18. Witbeck: 1896. 58. Ionia: 19186.
14. Ishpeming: 1952. 59. Portland: 1945.
15. Gwinn: 1952. 60. Dewitt: 1925.
16. Star Lake: 19381 61. Laingsburg: 1925.
17. Phelps: 1938L. 62. Corunna: 1926.
18. Beechwood: 19381, 63. Durand: 1920.
19. Sagola: 1895. 64. Holly: 1920.
20. Long Lake: 19391 65. Fennville: 1928.
21. Florence: 19391, 66. Hastings: 1951.
22. Menominee Iron Range: 1898. 67. Nashville: 1950.
68. Charlotte: 1946.
' . 69. Lansing: 1910.
i SOUTHERN PENINSULA: 70, Mason: 1900.
e 23. Otsego Lake: 1950. 71. Fowlerville: 1908.
‘M"f '''' éég%% 24. Lewiston: 1950. 72. Howell: 1907.
2 b 522 N 25. Fletcher: 1950. 78. Milford: 1908, 1954.
7 = y%%%{é/ _ : 26. Grayling: 1950, 74. Pontiac: 19162,
7 0 4;”/;?2 o f 27. Freesoil NW and NE: 19311, 75. Rochester: 1916.
7 7;7/%’,/?'/7,@,/' ey 28. Luther NW: 1937 76. Mt. Clemens: 1929,
A e i . 1 2
¢ o 30. Frocsoll SE: 19911, 75. Masine Gity.
/%/’/%///’/%//ﬁ/,/ 31. Luther SW: 19331, 79. South Haven: 1928.
L %ﬁ,,g,,ggvg,,;é,‘,‘,,,,,,”',,;. ,,,J,g s 4 ] | 32. Luther SE: 19331, 80. Bangor: 1927.
/,?"”/7;’% [ Seor J 33. Baldwin NW: 19311, 81. Gobles: 1946.
/ %7 7/ L 77 4N i 34. Baldwin NE: 19311, 82. Kalamazoo: 1916.
N it N I 35. Baldwin SE and SW: 19311, 83. Galesburg: 1917, 1947.
= = = = £ = 3 s ' 86. Mt. Pleasant: 19186. 84. Battle Creek: 1917, 1947.
| 37. Shepherd: 1930. 85. Marshall: 1921,
Index Map of 15-Minute Quadrangles i 88. Sanford: 1934. 86. Springport: 1919.
39. Bay City: 1916. 87. Rives Junction: 1919.
Enumeration plan for convenience only. 40. Montague: 1929. 88. Stockbridge: 1912, 1919,
1Planemetric.

2Qut of print.
*Ann Arbor Folio,
**Detroit Folio.
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89. Dexter: 1902*. 107. Wyandotte: 19052%*,
90. South Lyon: 1902*. 108. Three Oaks: 1927.
91. Plymouth: 1905%*, 109. Niles: 1927.
stAmz}:‘r’%TeconsERvmon 92. Detroit: 19052%*, 110. CaSSOpOIiS: 1945.
CEOLOGICAL SURVEY pivision 93. Grossepoint: 1905%*, 111. Vandalia: 1945.
94, Benton Harbor: 1927. 112. Three Rivers: 1914.
95. Hartford: 1927, 113. Blissfield: 1939.
96. Marcellus: 1944. 114. Dundee: 1939.
97. Schooleraft: 1920, 115. Wyandotte.
98. Leonidas: 1918, 1947.
99. Union City: 1918, 1947. _ .
100. Homer: 1948. OHIO-MICHIGAN:
101. Spring Arbor: 1948. 116. Pioneer: 1911,
102. Jackson: 1935. 117. Alvordton: 1911,
103. Manchester: 1948. 118. Wauseon: 1911.
104. Saline: 1902%, 119. Swanton: 1911,
105. Ypsilanti: 1902*, 120. Toledo: 1952.
106. Romulus: 1906%*. 121. Maumee: 1951.

PROGRESS OF TOPOGRAPHIC MAPPING
_ IN MICHIGAN
--------- s | 74-MINUTE QUADRANGLES

7

NORTHERN PENINSULA: 33. Naults: 1945,
34. Stager: 1945.

1. Phoenix: 1946. 35. Commonwealth: 1945,
2. Eagle Harbor: 1946. 36. Marquette NW: 1953,
3. Delaware: 1948. 37. Negaunee SW: 1954.
4. Lake Medora: 1948. 38. Negaunee: 1953,
5. Fort Wilkins: 1948. 39. Marquette: 1954,
6. Manitou Island: 1948. 40. Ishpeming: 1952,
7. Muggins Creek: 1946, 41. Palmer: 1952,
8. Ahmeek: 1946. 42. Sands: 1952.
9. Mohawk: 1946. 43. Gwinn: 1952,
10. Bruneau Creek: 1946. 44. Vermilion: 1951.
11. Deer Lake: 1948. 45. Whitefish Point: 1951.
| 12. Point Isabelle: 1948. 46. Sheephead Lake: 1951,
; 13. Oskar: 1954. 47. Shelldrake: 1951.
? 14. Hancock: 1946. 48. Timberlost: 1951,
‘ 15. Laurium: 1946. 49. Emerson: 1951,
16. Rice Lake: 1954. 50. Big Beaver Creek: 1951.
17. Graveraet River: 1954. 51. Piatt Lake: 1951.
g 18. South Range: 1948. 52. McNearney Lake: 1951.
19.  Chassell: 1948, 53. Pendills Lake: 1951.
Z4... e, 3(1) }gzl;gfmflgn% ig48- 54. Dollar Seflstlement: 1951.
143 1an . : ’ . 1 H .
e e, 22. Matchwood: 1948, gg Dliigkzﬁfxfan? 51%)51.
e g 1"3 fo12d 23, Gibbs City: 1945. 57. Strongs: 1951,
S Ty 7 757 24. Sunset Lake: 1945. 58. Sullivan Creek: 1951,
= 25. Amasa: 1945. 59. Raco: 1951.
26. Kelso Junction: 1945. 60. Fibre, 1953
Index Map of 7%-Minute Quadrangles gg %{ier’g‘?" 19‘;3'4 . 61. Rudyard: 1953.
. Iron River: .
Enumeration o] . 20, Gasstra: 1044 62. Pickford NW: 1953,
1 plan for convenience only, 30. Fortune Lakes: 1944, 63. Pickford: 1953.
31. Crystal Falls: 1944. 64. Munuscong: 1953.
32. Lake Mary: 1945. 65. Munuscong NE: 1953.
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SOUTHERN PENINSULA:

66. Otsego Lake: 1950.

67. Turtle Lake: 1950.

68. Johannesburg: 1950.
69. Lewiston: 1950.

70. Big Bradford Lake: 1950.
71. K.P. Lake: 1950.

72. Lovells: 1950.

73. Comstock Hills: 1950,
74. Black Creek: 1950.
75. Lake Margrethe: 1950.
76. Grayling: 1950.

77. Wakeley Lake: 1950,
78. Fletcher: 1950.

79. Cote Dame Marie: 1950.
80. Pere Cheney: 1950.

81. Roscommon N: 1950.
82. Delton: 1947,

83. Banfield: 1947.

84. Bedford: 1947,

85. Bellevue: 1947.

86. Galesburg: 1947.

87. Augusta: 1947,

88. Battle Creek: 1947.

89. Ceresco: 1947.

90. Hadley: 1943.

91. Metamora: 1943,

92. Thornville: 1943,

93. Almont: 1943.

94. Allenton: 1943, 1952,
95. Memphis: 1943, 1952,
96. Goodells: 1937, 1952.
97. Smith Creek: 1937, 1952,
98. Port Huron: 1937, 1952,
99. Davisburg: 1942.

100. Ortonville: 1943,

101. Oxford: 1943.

102. Lake Orion: 1943.

103. Romeo: 1943.

104. Armada: 1942, 1952.
105. Richmond: 1942, 1952.
106. Adair: 1937, 1952.

107. Rattle Run: 1939, 1952,
108. St. Clair: 1937, 1952,
109. Highland: 1942.

110. Clarkston: 1941, 1952,
111, Pontiac N: 1941, 1952.
112. Rochester: 1943, 1952,

113.
114,
115,
116.
117,
118,
119,
120.
121.
122,
123,
124,
125,
126.
127.
128,
129.
130.
131.
132.
133.
134.
135.
136.
137.
138.
139.
140.
141,

142.
143.
144,
145.
146.
147.
148.
149.
150.
151.
152,

Utiea: 1944, 1952,
Waldenburg: 1952,

New Haven: 1952.

New Baltimore: 1937, 1952,
Marine City: 1937, 1952,
Wixom: 1945,

Walled Lake: 1942, 1952,
Pontiac S: 1941, 1952,
Birmingham: 1948, 1952,
Warren: 1944, 1952,

Mt. Clemens W: 1952,
Mt. Clemens E: 1952.

St. Clair Flats: 1937, 1952,
Algonae: 1937, 1952,
Salem: 1942, 1953.
Northville: 1942, 1952.
Redford: 1939, 1952.
Royal Oak: 1939, 1952.
Highland Park: 1933, 1952.
Grosse Pointe: 1939, 1952.
Denton: 1940, 1953,
Wayne: 1941, 1952,
Inkster: 1940, 1952.
Dearborn: 1939, 1952,
Detroit: 1938, 1952.

Belle Isle: 1988, 1952.
Ypsilanti E: 1940, 1958.
Belleville: 1940, 1952,
Wayne County Airport: 1940,
1952,

Wyandotte: 1940, 1952,
Maybee: 1940.

Carleton: 1940, 1952,
Flat Rock: 1940, 1952,
Rockwood: 1941, 1952,
Ida: 19389.

Monroe: 1940, 1952.
Stony Point: 1940, 1952,
Estral Beach: 1940, 1952,
Samaria: 1939.

Erie: 1940, 1952,

OHIO-MICHIGAN:

153.
154:
155.
1586:
157.

Berkey: 1951,

Sylvania: 1934, 1951,
Toledo: 1934, 1952,
Point Place: 1934, 1952,
Maumee: 1934, 1951,
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MISCELLANEOUS CONTRIBUTIONS TO MICHIGAN
GEOLOGY

in Department of Conservation Reports

LAND ECONOMIC SURVEY

Reports and maps of the Land Economic Survey have not been issued as
formal publications. Blue line prints and mimeographed copies of the reports
may be obtained from the Lands Division of the Department of Conservation
or may be consulted in the Open File of the Geological Survey and Lands
Divisions.

Alger County, Field Work 1923.

Soils, cover. Map.

Surface geology. Map. S. G. Bergquist.

Surface and hardrock formations. Map.

Alpena County, Field Work 1924,
Geological resources of Alpena County, W. A. Ver Wiebe, S. G. Bergquist.
Geology of Alpena County, Frank Leverett, L. R. Schoenman.
Soils, cover. Map.
Surface and hardrock formations. Map.
Surface formations. Map.
Water resources of the Thunder Bay region, C. 0. Wisler.

Antrim County, Field Work 1923.
Geology of Antrim County, Frank Leverett.
Lake Survey. Map.
Soils, cover. Map.
Water resources of Antrim County, C. 0. Wisler.

Charlevoix County, Field Work 1922,
Geology of Charlevoix County, Frank Leverett.
Surface geology. Map.
Water power of Charlevoix County, C. 0. Wisler.

Chippewa County, Field Work 1925.
Geology, W. A. Ver Wiebe.
Lakes of. Map.
Surface and hardrock formations. Map.
Surface formations. Map.
Water resources of the Carp River, C. 0. Wisler.
Water resources of the Munuscong and Waiska Rivers, C. 0. Wisler,
Water resources of the Pine River, C. 0. Wisler.
Water resources of the Tahquamenon River, C. 0. Wisler.

Crawford County, Field Work 1927.
Geological resources of, W. A. Ver Wiebe and S. G. Bergquist.
Geology of, W. A. Ver Wiebe.
Lakes. Map.
Soils, cover. Maps.
Water power of, C. 0. Wisler.

Iron County, Field Work 1930.
Soils, cover. Map.
Surface and hardrock formations. Map.
Surface formations. Map.
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lkaska County, Field Work 1927. ) ]
KaGeilsogical resources of Kalkaska County, W. A. Ver Wiebe and S. G. Berg
quist. .
Geology of Kalkaska County, W. A. Ver Wiebe.
Soils, cover. Map.
Surface formations, Map.
Water power, C. O. Wisler.

Luce County, Field Work 1929,
Soils, cover. Map.
Surface formations. Map.

Menominee County, Field Work 1925.
Geology of, W. A. Ver Wiebe.
Surface and hardrock formations. Map.
Surface formations. Map.
Water power, C. O. Wisler.

Montmorency County, Field Work 1930.
Lakes. Map.
Soils, cover. Map. .
Surface and hardrock formations. Map. oS G B sist was
L.E.S. geological report on Montmorency County by S. G. Bergq
(T;lsblished 51;1? Pa%)ers, Mich. Acad. Sci., Arts and Lett. (1939), Vol. 25.)

Ogemaw County, Field Work 1936-37.
Geology of, Frank Leverett.
Lakes. Map. "
Surface formations. Map. .
Water resources of Ogemaw Countx, C. 0. Wisler. )
WZter resources of the Manistee River above Sherman, C. 0. Wisler.

Roscommon County, Field Work 1924.
Geology of, W. A, Ver Wiebe.
Lakes. Map.

Soils, cover. Map.
Surface formations. Map.

Schooleraft County, Field Work 1932.
Geology of, O. F. Poindexter.
Surface formations. Map.

Wexford County . )
%Vater resources of the Manistee River above Sherman, C. O, Wisler.

The Land Economic Survey, its history, purpose, scope: Open File Report.
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SECTION ENGINEERING AND ARCHITECTURE
PRELIMINARY ENGINEERING INVESTIGATIONS

Geologic and hydrologic data pertinent to the study are included in the

reports of the following lakes.

Au Gres Trout Pond, Iosco and Arenac

counties.
Barroh, Cass County.
Big, Osceola County.
Black, Cheboygan County,
Brevort, Mackinac County.
Brooks, Newaygo County.

Brown and West T'win, Aleona County.

Cadillac and Mitchell, Wexford
County.

Cedar, Alcona County.

Clam River Improvement, Wexford
County.

Clare Reservoir, Clare County.

Clear, St. Joseph County.

Corey, St. Joseph County.

Crystal, Benzie County.

Emma, Presque Isle County.

Four Mile, Washtenaw County.

Fremont, Newaygo County.

Garver, Cass County.

Glen, Leelanau County.

Grand, Presque Isle County.

Grass, Montmorency County.

Gravel, Van Buren County.

Gun, Barry County.

Higgins, Roscommon County.

Hiland (with Portage), Livingston
County.

Homer Mill Pond, Calhoun County.

Horseshoe, Washtenaw County.

Houghton, Roscommon County.

Indian Lake, Chain, Iosco County.

Indian, Kalamazoo County.

Indian, Schooleraft County.

Jordan, Ionia and Barry counties.

Kaiser, St. Joseph County.

Lake of the Woods, Van Buren County.

Little, Branch County.

Long, Clare County.

Margarete, Crawford County.

McCormae, Montmorency County.

Mitchell, Wexford County.

Mud, Branch County.

Mud, St. Joseph County.

Mullet, Cheboygan County.

Narrow, Eaton County.

North Manistique, Luce County.

Park, Clinton County.

Paw Paw, Berrien County.

Pipestone, Berrien County.

Ponemah, Genesee County.

Pontiac—Oxbow, QOakland County.

Portage (with Hiland), Washtenaw
County.

Posey, Lenawee County,

Potter, Genesee County.

Pugsley, Van Buren County.

Rock, Montealm County.

Rose, Branch County.

Rush, Montmorency County.

Sage’s, Ogemaw County.

St. Helens, Roscommon County.

Silver, Van Buren County.

Upper Herring, Benzie County.

Tawas, Iosco County.

Van Auken, Van Buren County.

Van Etten, Iosco County.

Wall, Barry County.

West, Kalamazoo County.

Whitmore, Washtenaw County.
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MICHIGAN CONSERVATION MAGAZINE
Contributions to Public Education in Geology.

Billings, Norman F.
1. Exercise caution when selecting location on a lake: Vol. 14, No. 4, 1945.

2. Ways sought to control wave action: Vol. 15, No. 7, 1946.

3. Is it true what they say about water?: Vol. 18, No. 4, 5, 1949; Vol. 19,
No. 1, 2, 1950.

4. Who’s who in water: Vol. 19, No. 8, 1950.

5. Ground water: Vol. 24, No. 5, 1955.

Boehler, Charles*
6. Tahquamenon Falls: Vol. 6, No. 5, 1936.

Dacust, William L.
7. Salts of the earth: Vol. 22, No. 1, 1953.

Deason, H. J.*
8. Upper Peninsula once bed of Inland Sea: Vol. 6, No. 4, 1936.

Eddy, Gerald E.
9. Metals for tomorrow: Vol. 24, No. 4, 1955.

Fontanna, Stanley G.* .
10. Michigan’s water problems are studied: Vol. 15, No. 6, 1946.

Grant, Rex P.
11. Michigan petroleum producing industry: Vol. 17, No. 4, 1948,
12. Liquid gas is stored in “tailormade” caves: Vol. 22, No. 3, 1953.
13. Michigan oil—its past, present, future: Vol. 24, No. 4, 1955.

Hoffmaster, P. J.*
14. Time to do something about water: Vol. 18, No. 2, 1944.

15. Michigan’s oil and gas: Vol. 15, No. 9, 19486.

Houghton, Douglass
16. Tahquamenon—Taquiomenon. From field notebook: Vol. 7, No. 11, 1938.

17. Sketch of State Geologist Houghton: Vol. 14, No. 10, 1945,

Hubbard, Bela.
18. Pictures in the rocks (Pictured Rocks). From field notebook: Vol. 7,

No. 11, 1935.
19. Journal of Mus-co-ma-in-gun. From field notebook of Hubbard: Vol. 5,
No. 6, 1935; No. 12, 1936; Vol. 6, No. 1, 4, 19386.

Humphreys, C. R.*
20. Treasure by the ton: Vol. 22, No. 8, 1953.

Jamison, Knox*. . .
21. Base and Principal Meridian lines in Michigan: Vol. 14, No. 3, 1945,

22. Mines of the Porcupine Mountains: Vol. 16, No. 3, 1947.

Kennedy, Bruce E.
23. “Forty-Niner” fever: Vol. 18, No. 6, 1949,

Martin, Helen M.
24. 100 years of Michigan geology: Vol. 7, Nos. 1, 2, 4, 1937.
25. The Ice Age in Michigan: Vol. 7, Nos. 7, 9, 1938.
26. War Jobs for Michigan minerals: Vol. 11, No. 7, 1942,
27. Have we enough 0il?: Vol. 11, No. 8, 1942.

*Not on the staff of the Geological Survey Division.
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28. Sleeping Bear dune: Vol. 11, No. 11, 1942,
29. Magnesium ore: Vol. 12, No. 1, 1943.
30. Those useless scientific facts: Vol. 12, No. 6, 1943.
31. Yankee Springs: Vol. 12, No. 7, 1943.
32. From Michigan’s coral seas: Vol. 12, No. 8, 1943.
33. Our untouched wilderness (Porcupines): Vol. 12, No. 8, 1943.
34. The romance of copper: Vol. 18, Nos. 1, 2, 1944.
35. More about our most important resource—water: Vol. 13, No. 4, 1944.
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Wender, Carl*
78. Speeding the search for oil: Vol. 12, No. 1, 1943.
74. Those ‘Lake Bottom’ leases: Vol. 15, No. 3, 1946,

The titles of P.E.G. (Public Education in Geology) articles do not always in-
dicate content, therefore the following index to subject matter is appended.

The numbers refer to the article number.

36. Michigan’s iron: Vol. 18, Nos. 5, 6, 1944.

87. When Paleontologist and Photographer meet: Vol. 18, No. 8, 1944.
38. Salt for a million years: Vol. 13, No. 11, 1944.

39. Geology to Archeology: Vol. 14, No. 8, 1945,

40. Maps: Vol. 14, Nos. 8, 9, 1945.

41. Douglass Houghton (1809-1845): Vol. 14, No. 10, 1945.
42, Minerals find new use in nylon: Vol. 15, No. 4, 1946.

43. R. A. Smith is retiring on August 1: Vol. 15, No. 6, 1946.
44, Michigan story: Vol. 19, No. 2, 1950.

45, Those busy bacteria: Vol. 19, No. 6, 1950.

46. How old is Michigan?: Vol. 20, No. 1, 1951.

47. From arbutus to ethyl: Vol. 20, No. 2, 1951.

48. No empty lands!: Vol. 21, No. 8, 1952.

49. Romance of the pipelines: Vol. 22, No. 5, 1953.

50. Common stuff: Vol. 22, No. 6, 1953.

51. Fuels—power: Vol. 23, No. 2, 1954,

52. Those marble halls (with H. O. Sorensen): Vol. 23, No. 3, 1954.
53. Rambling rocks: Vol. 23, No. 4, 1954.

54. How it all began: Vol. 23, No. 5, 1954.

55. The Pictured Rocks—then and now: Vol. 28, No. 6, 1954,
56. Mastodons, Mammoths, Elephants: Vol. 24, No. 2, 1955.
b7. Water then—and now: Vol. 24, No. 5, 1955.

Miller, Lee S.
58. Why oil proration?: Vol. 12, No. 9, 1943.
b69. A shot in the arm for oil fields: Vol. 22, No. 2, 1953.
60. Why oil proration?: Vol. 23, No. 3, 1954.

Osgood, Wayland*

61. Lowered lake levels result in sub-normal rainfall: Vol. 5, No. 3, 1935.

Pardee, Franklin G.
62. Michigan’s mythical gold mines: Vol. 14, No. 11, 1945.
63. Iron ore reserves in Michigan: Vol. 17, No. 9, 1948,

Poindexter, O. F.
64. Tire plugs in State forests: Vol. 5, No. 1, 1935.
65. Michigan highlands: Vol. 9, No. 4, 1940.
66. Ground water table at 5-year low: Vol. 9, No. 8, 1940.
67. Something can be done about lake levels: Vol. 11, No. 2, 1942.
68. Water is a vital resource: Vol. 12, No. 2, 1943.

Riggs, H.
69. The oil man’s nightmare (salt water): Vol. 12, No. 1, 1943.

Smith, Richard A.
70. Michigan minor minerals: Vol. 10, No. 8, 1941.
71. Saginaw Valley brines pose problems: Vol. 14, No. 12, 1945,
Sketch of in R. A. Smith is retiring: Vol. 15, No. 6, 1946.

Warren, Ebb*
72. Deep drilling in Michigan: Vol. 16, No. 6, 1947.

Age of Michigan: 46.

Altitudes: 65.

Cambrian: 18, 55.

Copper: 20, 22, 34.

Conservation and geology: 41, 44, 48.

Dunes: 28.

Geological Survey: 17, 19, 24, 30, 43.

Glaciation: 25, 31, 50, 53.

Gold: 62.

Gravel: 39, 50, 53.

Iron: 36, 63.

Lakes and shores, lake levels: 1, 2, 61,
67, 74.

Limestone: 32.

Magnesium: 29.

Maps: 21, 40.

Marble: 52.

Mastodon, mammoth: 56.

Minerals and mineral industry: 9, 26,

29, 30, 34, 36, 38, 39, 42, 45, 47, 62,
70.

Mines: 22, 34, 62.

Paleozoic of Northern Peninsula: 8.

Paleontology: 37.

Petroleum and natural gas: 7, 11, 12,
13, 15, 27, 47, 49, 51, 58, 59, 60, 69,
71, 72, 78.

Pictured Roeks: 18, 55.

Porcupine Mountains: 22, 33, 34.

Rivers: 6, 16.

Salt: 7, 38.

Salt water, brine: 7, 71.

Scenic features, recreation areas: 3,
6, 16, 28, 31.

Tahquamenon: 6, 16.

Uranium: 23.

Water: 3,4, 5, 10, 14, 35, 57, 64, 66, 68.

Yankee Springs: 31.
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REFERENCES TO MICHIGAN GEOLOGY AND
MINERAL RESOURCES

As geologic studies continue and more papers are published it
becomes increasingly difficult to keep abreast of the geologic in-
formation available for any one area. For several years some
kind of author-subject index of papers pertaining to Michigan
geology has been needed—hence this compilation. Several pub-
lished bibliographies were examined and it seemed that the style
used by the U. S. Geological Survey in the Bibliography of North
American geology is the most useful. Therefore, this compilation
is patterned after the U. S. Geological Survey bibliography.

Many references were obtained from the Bibliography of North
American geology. Other sources of information were: Dr. Duncan
Stewart’s progress bibliography of Michigan geology issued by
Michigan State Collegel, Dept. of Geology and Geography; the files
of the Michigan Geological Survey, Lansing; Michigan State Col-
lege! Library, East Lansing; Department of Geology and Geogra-
phy, Michigan State Collegel, East Lansing; Michigan State Libra-
ry, Lansing; other published bibliographies; and lists of published
and unpublished doctoral and masters theses furnished by the
geology and physics departments of several colleges and universi-
ties. The cooperation of these departments of the several colleges
alded greatly in obtaining references not found in any published
bibliography and for this gracious cooperation the writer expresses
thanks.

Many papers with only brief mention of Michigan are not in-
cluded, as Stewart’s bibliography gives a more comprehensive
coverage. The references listed herein were checked for accuracy
with the actual papers whenever possible. Not all the papers could be
found, however, with the facilities available.

This compilation is in two parts: An alphabetical list of authors
with titles and complete bibliographic references and, a subject
index. Annotations for a few papers are given in the author index.
If followed by “U.S.G.8.”, “U.S.B.M.”, or “M.L.F.” the annotations
are from the Bibliography of North American geology, 1950 (U.S.
Geological Survey), the List of publications of the Bureau of Mines,
July 1, 1910 to January 1, 1949 (U.S. Bureau of Mines) or from
bibliographic indices on ground water, Water-Supply Paper 120 by
M. L. Fuller, and 163 by M. L. Fuller et al (U.S. Geological Survey).

INow Michigan State University
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ABBREVIATIONS

A.A.P.G.—American Association of
Petroleum Geologists
abs.—abstract, abstracts

Agr.—agriculture
Am.—America, American
Ann.—annual
approx.—approximately
Apr.—April

art.—article
Assoc.—association
Aug.—August

Bot.—botanical, botany
Bull.—bulletin
Bur.—bureau

Calif.—California

chap.—chapter

cire.—circular

Co.—company
Comm.—commission, commissioner
Conf.—conference

Cong.—congress
Conserv.—conservation
Coun.—council

Dec.—December
Dept.—department
Div.—division
Doc.~—document
ed.—edition
Edue.—education
Eng.—engineering
Ex.—executive
Explor.—exploration
extr.—extract, extracts

Feb.—February
fig., figs.—figure, figures

Geog.,—geography

Geol.—geology, geologic, geological
Geophys.—geophysical
I11.—1Illinois

illus.~—illustrated

incl.—including

Ind.—Indiana

Inst.—institute
Internat.—international
Inv.—investigation, investigations

Jan.—January
Jour.—journal
Kans.—XKansas
Leg.—Legislature

Mar.—March
Mass.—Massachusetts
mem.—memoir

Mich.—Michigan
mimeo.—mimeographed

Min.—mining
mineralog.—mineralogy, mineralogical
min. res.—mineral resources
Minn.—Minnesota

M.L.F.—Myron L. Fuller
mtg.—meeting

N. C.—North Carolina
Nat.~natural, naturalist
Natl.—national

1no., nos.,—number, numbers
Nov.—November

Qct.—October
Okla.—Oklahoma

p., Pp—Dpage, pages
Pa.—Pennsylvania
Paleont.—paleontological
petrol.—petroleum
pl., pls.—plate, plates
P. N.—printed notice
prelim.—preliminary
Proc.~—proceedings
prosp.—prospecting
pt—part, parts
pub.—publication

rec.—record, records
rev.—review
rpt—Treport

sec.—section, sections

8. E. G.—Society of Economic
Geologists

8. E. P. M.—Society of Economic
Paleontologists Meeting

Sept.—September

ser.—series

Sess.—session

Soc.—society, societies

Spee.~—special

strat—stratigraphie, stratigraphical

summ.—summary

suppl—supplement

Tech.—technology
topog.—topographic, topographical

Univ.—university

U. S.—United States

U. S. B. M.—United States Bureau of
Mines

U. S. G. S.—United States Geological
Survey

v.—volume, volumes

‘Wash.—Washington
Wis.—Wisconsin
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PUBLICATION ABBREVIATIONS

Acad. Nat. Sci. i —_ i i
c;mceez’gn gSscl Phila. Proc—Acadamy of Natural Sciences of Philadelphia

Agr, Eng.-‘—Agricultural Engineering.

A%{ME};‘) Bl-monphly Bull:, Buli,, antr., Geophys. Prosp., Tech. Pub., Trans.,
Mga? —American Ins‘tltute of Mining Engineers, or American Institute of
y ining and Me.tallurglcal Er}gmeers Bi-monthly Bulletin, Bulletin, Contribu-
bl:;‘lks, Geophysical Prospecting, Technical Publication, Transactions, Year-

Am, Ac . i — i i
ceEdicr?;S. Arts and Sci. Proc—American Academy of Arts and Sciences Pro-

Am. Assoc. Adv. Sci. Proc.—Americ iati
Seiones Brosoctines. an Association for the Advancement of

Am. A X — i iati
oA jé(r)lc Petrol. Geol. Bulll—American Association of Petroleum Geologists

ﬁm. geol.——-American Geologist.
m. Geophys. Union Trans.—American Geophysical Union Tr i
Am. Jour. Bpt.—American Journal of Botagy.y on Transactions.
gm. .I{/Futr. Sci.—SAmerican Journal of Science.

m, Meteorol. Soe. Bull.—American Meteorological Society Bulleti
Am, M}dland Nat.—American Midland Naturalist. y Bufletin.
Am. Mineralog.—American Mineralogist.

tatesfxs Nat. Hist. Novitates—American Museum of Natural History Novi-

Am, Mus. Novitates—American Museum Novitates.
im. II\)Iﬁt.—American Naturalist.
m. Philos. Soc. Trans.—American Philosophi i i
phical Society Transactions.
fi;r;o ZVaXe:l' V&g)rkls Aszocl.\IJour.—American Water Works Association Journal
. . Geol. —_— iati i i y
o Repo:tr.l at. Rpt.—Association of American Geologists and
Assoc. Am. S — iati i
Journalfn tate Geol. Jour~—Association of American State Geologists
Boston Jour. Nat. History—Boston Journal of Natural Hi
. Histor,
Boston Soe. Nat. Hist. Proe.—Boston Societ Natu tote i
got. e Bt ot Proc n Society of Natural History Proceedings.
ritish Assoc. Adv. i —Briti iati
menmoe & v. Sei. Rpt.—British Association for the Advancement of
Butler Univ. Bot, Studies—Butler Universit i i
] : 2 y Botanical Studies
Calif. Univ., Dept. —California Universi '
Bullet?ri?” ept. Geol. Bull.—California University, Department of Geology
Canada Dept. Mines, Geol. Survey Mem.— i
° e L Me;noir. vy Mem.—Canada Department of Mines, Geo-
anadian Geol. Survey Mem., Rept. Pro i
) . . g., Summ. Rpt.—C i
c Sul('iw{ey IIV[eItno]l;, Report of f’rogress, Sun’xmary Repé)rt. anadian Geological
anadian Inst. Proc., Trans.—Canadian Institute Proceedin i
i ‘ 0 gs, Transactions.
Canadian Inst. Min. Met. Trans.; Bull.—Canadian Institute’ of Miningnind
. Me;allurl\gd'y Transactions; Canadian Mining and Metallurgical Bulletin
anadian Min. Inst. Jour.,, Quart. Bull—Canadi ini i ;
e " nadian Mining Institute Journal,
ganadlan Min. Jour~—Canadian Mining Journal.
anadian Nat. and Geol. and Proc. Nat. Hist. Soc. Mo i
i eol. . 3 3 . ntreal—Canadian Nat-
uralist and Geol i i i
pralist ar eologist and Proceedings of the Natural History Society of
8i?negieAMus. Annals——Carnegie Museum Annals,
icago Acad. Sci. Bull.—Chicago Academy of Seci i
Compass—The Compass. v cience Bulletin.
Cranbrook Inst. Sci. Bull—Cranbrook Institute of Science Bulletin.
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Davenport Acad. Sci. Proc.—Davenport Academy of Science Proceedings.

Denison Univ. Bull, Sci. Lab. Jour~Denison University Bulletin, Scientific
Laboratories Journal.

Earth Sci. Digest—The Earth Science Digest.

Ecol. Mon.—Ecological Monograph.

Econ. Geog.—Economic Geography.

Econ. Geol.—Economic Geology.

Edinburgh, New Philos. Jour.—Edinburgh, New Philosophical Journal.

Eng. Mag.—Engineering Magazine.

Eng. Min. Jour.—Engineering Mining J ournal.

Eng. News—Engineering News.

Eng. Rec.—Engineering Record.

Fed. Inst. Min. Eng. Trans.—Federated Institute of Mining Engineers Trans-
actions.

Tield Columbia Mus. Pub.—TField Columbia Museum Publication.

Franklin Inst. Jour.—Franklin Institute Journal.

Geog. Rev.—Geographical Review.

Geol. Mag.—Geological Magazine.

Geol. Soc. Am. Bull.,, Proc.—The Geological Society of American Bulletin, Pro-
ceedings.

Geol. Soc. London Quart. Jour., Trans.—Geological Society of London Quar-
terly Journal, Transactions.

Geophys.—Geophysics.

Harpers Mag.—Harpers Magazine.

Harvard College Mus. Comp. Zool. Bull—Harvard College Museum of Com-
parative Zoology Bulletin.

11 Acad. Sci. Trans.—Illinois State Academy of Science Transactions.

Ind. Acad. Sei. Proc.—Indiana Academy of Science Proceedings.

Ind. Dept. Conserv., Div. Geol., Pub.—Indiana Department of Conservation,
Division of Geology, Publication.

Inst. Min. and Met. Trans~—Institute of Mining and Metallurgy Transactions.

Jour. Geol.—Journal of Geology.

Jour. Geomorphology—Journal of Geomorphology.

Jour. Mammalogy—Journal of Mammalogy.

Jour. Paleont.—Journal of Paleontology.

Jour. Sed. Petr.—Journal of Sedimentary Petrography.

Kans. Acad. Sci. Trans.—Kansas Academy of Science Transactions.

Kans. Geol. Soc., Field Conf. Guidebook—ZKansas Geological Society, Field
Conference Guidebook.

Kent Scientific Inst. Mise. Papers—XKent Scientific Institute Miscellaneous

Papers.

Lake Superior Min. Inst. Proc.—Lake Superior Mining Institute Proceedings.

Lyceum Nat. Hist. N. Y. Annals—Lyceum of Natural History of New York
Annals.

Merchants Mag.—Merchants Magazine.

Mich. Acad. Sci. Ann. Rept., Field Excur., Papers, Rpt.—Michigan Academy of
Science Arts and Letters Annual Report, Field Excursion, Papers, Report.
Mich. College Min. Tech. Bull.—Michigan College of Mining and Technology

Bulletin.

Mich. Conserv.—Michigan Conservation.

Mich. Eng.—Michigan Engineer.

Mich. Geol. and Biol. Survey Pub.—Michigan Geological and Biological Survey
Publication.

Mich. Geol. Survey Ann. Rpt., Prog. Rpt., Pub., Summ. Rpt, Tech. Rpt.—
Michigan Geological Survey Annual Report, Progress Report, Publication,
Summary Report, Technical Report.

Mich. Hist. Mag.—Michigan History Magazine.
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Mich. Manufacturer and Financial Rec—Michigan Manufacturer and Financial
Record.

Mich. Miner—Michigan Miner,

Mich. Mineralog. Soc. Pub., Yearb.—Michigan Mineralogical Society Publica-
tion, Yearbook.

Mich. Pioneer Coll.—Michigan Pioneer Collection.

Mich. Polit. Sci. Assoc. Pub.—Michigan Political Science Association Publica-
tion.

Mich. State Agr. Soc. Trans.—Michigan State Agricultural Society Trans-
actions.

Mich. State Board Agr., Ann. Rept—Michigan State Board of Agriculture,
Annual Report.

Mich. State Geol. Ann. Rpt.—Michigan State Geologists Annual Report.

Mich. Univ., Alum. Quart. Rev.; Eng. Research Bull.; Eng. Research Inst., Lake
Hydraulics Lab., Research Pub.; Mus. Geol. Contr.; Mus. Paleont. Contr.;
Mus. Zool. Oce. Papers—Michigan University, Alumnus Quarterly Review;
Engineer Research Bulletin; Engineer Research Institute, Lake Hydraulies
Laboratory; Research Publication; Museum of Geology Contributions;

Museum of Paleontology Contributions; Museum of Zoology Occasional
Papers.

Midwest Geol.—The Midwest Geologist.

Milwaukee Public Mus. Yearb.—Milwaukee Public Museum Yearbook.

Mineralog.~—The Mineralogist.

Mineralog. Soc. Am.—Mineralogical Society of America.

Min. Cong. Jour.—Mining Congress Journal.

Min. Eng.—Mining Engineering.

Min. Mag.—Mining Magazine.

Min. and Met.—Mining and Metallurgy.

Min. and Sei. Press—Mining and Scientific Press.

Min. Sei.—Mining Seience.

Min. World—Mining World.

Minn. Geol. Survey Ann. Rept.—Minnesota Geological Survey Annual Report.

Mysore Geol. Dept. Rec.—Mysore Geological Department Records.

Nat. Hist.—Natural History.

Nat. Hist. Soc. Montreal—Natural History Society of Montreal.

Natl. Oil Scouts Assoc. Yearb.—~National 0il Scouts Association Yearbook.

Natl. Oil Scouts and Landmens Assoe. Yearb.—National Oil Scouts and Land-
mens Association Yearbook.

Nautilus—The Nautilus.

Northwestern Univ. Summ. Doc., Dissert—Northwestern University Summary
Document, Dissertation.

N. Y. Acad. Sci. Annals—New York Academy of Science Annals.

Ohio Geol. Survey Bull.—Ohio Geological Survey Bulletin,

0il and Gas Jour.—Oil and Gas Journal.

Okla. Acad. Sei. Proe.—Oklahoma Academy of Science Proceedings.

Ontario Bur, Mines Ann. Rpt., Rpt.—Ontario Bureau of Mines Annual Report,
Report.

Ottawa Nat.—Ottawa Naturalist.

Pan Am. Geol.—Pan American Geologist.

Petrol. Eng.—The Petroleam Engineer.

Philos. Soc. Wash., Bull.—Philosophical Society of Washington Bulletin.
Pop. Astronomy—Popular Astronomy.

Pop. Sci. Monthly—Popular Science Monthly.

Proc. Nat. Hist. Soe. Montreal—Proceedings of the Natural History Society
of Montreal.

Quart. Colo. School of Mines—Quarterly Colorado School of Mines.
Quart. Jour. Sci.~—Quarterly Journal of Science.
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i i Proceedings.
ter Acad. Sci. Proc.—Rochester Academy of Scxepce ]
gg;};(las(}eel;)l. §oc. Cornwall Trans.—Royal Geological Society of Cornwall Trans
actions. o )
itai i Britain Proceedings.
Inst. Great Britain Proc.—Royal Inst1tu’cg of Great >

ggz:% S?)sc. Canada Proc. and Trans.—Royal Society of Canada Proceedings and

tions. . )

Sczgi??fcl\lﬁﬁes Quart., Columbia Univ.—School of Mines Quarterly, Columbia
University.

Sei.—Science. .

Sci. Am. Suppl.—Scientific American Supplement.

Sei. Monthly—The Secientific Mogtply. Revi
i. Rev.—Metropolitan Detroit Science Review. . .

ggsmol. Soc. Am. Bull.—Seismological Society of America Bulletln.. 14 Work

Smithsonian Inst. Ann. Rpt., Contr. to Knowledge, Explor.' anfi Fie A orl,
Mise. Coll.—Smithsonian Institution Annual Report, Con?rlbutlons to Knowl-
edge, Exploration and Field Work, Miscellaneous Collections.

Soil Sci.—Soil Science. . .

. Acad. Sci. Jour.—Tennessee Academy of Science J ournal.

'%‘Iensn Bucr. Mines Bull., Inf. Circ., Rpt. Inv., Tech. Paper——Un}ted.States B}l:rgaui
'of.Mines Bulletin, Information Circular, Report of Investigations, Technica
g i d Office Report

1 Land Office Rpt—United States General Lan port.

g. 2 %21(1)(1?.1 aSurxsf‘ey Ann. Rpt., Atlas, Bull,, Circ.,, Geol. Quad. maps, Geophy§.
.Im.r Min. Res., Mon., Oil and Gas Inv., Prelim. Rpt,, Prf)f. Paper, Strateglc1
Min" Inv., Water-Supply Paper—United States Geological Survey Am'x_ual
Rep.ort A,tlas, Bulletin, Circular, Geological Quad_rangle maps, Geo.ph{.sma
Investi,gations, Mineral Resources, Monograph, 0}1 an(.i Gas Investlga 1tgns,
Preliminary Report, Professional Paper, Strategic Minerals Investigation,

- ly Paper. . .

UWSa teIGaStlll.le)VI{xs. aznn. Rpt., Bull,, Proc.—United States National Museum
) 1 Report, Bulletin, Proceedings. .

W‘:srixr.mzcad.pSci.,J our.—Washington [D.C.] Acad_emy of Science Journa%i‘

Wis. Acad. Sci. Trans.—Wisconsin Academy of Science, Arts and Letters Trans-

W?sc.tls(:)tr:a%e Hist. Soc. Coll—Wisconsin State Historical Society Collections.

World Petrol.—World Petroleum.

AUTHOR INDEX

n W. . .
Ad(lemll)z;gnl’{f}ggg;hrenden Schichten am Lake Super_lor [The copper—bea.ru}g
' veins near Lake Superior]: Naturwissenschaftliche Gesellschaft Isis in

Dresden, Sitzungsberichte 1875, pp. 101-105, 1876.

, C. L. . . .
Ad%illx.nsCopper concentrating practice at the Mohawk mill: Lake Superior Min.

Inst. Proe., v. 27, pp. 98-104, 1929.

k Dawson
Adalr.nsbfra?e gezlogy of the St. Clair tunnel: Royal Soce. Canada Proc. and

Trans., v. 9, pt. IV, pp. 67-73, 1892.

I
Adalr.ns,(g:ioz%ﬁers) Gypsum deposits in the United States: U. S. Geol. Survey

Bull. 223, 1904. 129 pp. Contains: Gypsum deposits in Michigan, by
G. P. Grimsley, pp. 45-47.




268 INDEX OF MICHIGAN GEOLOGY
Adams, R. N.

1. Amygdaloid tailings: Lake Superior Min. Inst, Proc., v. 28, pp. 192-198,
1930.

Addison, Carl C.

1. Buckeye oil field, Gladwin County, Michigan: Am. Assoc. Petrol. Geol.
Bull., v. 24, no. 10, pp. 1950-1982, 9 figs.

» incl. index and isopach maps,
Nov. 1940; abs., Oil and Gas Jour., v. 38,

no. 48, p. 50, Apr. 11, 1940.
Adler, Joseph Leopold
1. Stratigraphic zones in the

Negaunee iron formation of Marquette County,
Michigan: Jour. Geol., v.

43, no. 2, pp. 118-132, 7 pls., Feb.-Mar. 1935.
Agassiz, Alexander

1. On the position of the sandstone of the southern slope of a portion of

Keweenaw Point, Lake Superior: Boston Soe. Nat. Hist. Proc. (1866-
68), v. 11, pp. 244-246, 1868,

On underground temperatures at great depths: Am. Jour. Sci., ser, 3,
v. 50 (v.150), no. 300, pp. 503-504, 1895.
Agassiz, Louis
1. The terraces and the ancient river bars,
surfaces of Lake Superior [abs.]:
v. 1, pp. 68-70, 1849.
2. The erratic phenomena about Lake Superior in Lake Superior . . . ,
chap. X, pp. 895-416; also Am. Jour. Sei., ser. 2, v. 10 (v.60), pp. 83-101,
1850; Archives des sciences physiques et naturelles, v. 16, pp. 5-34, 1851.
Albright, J. C.

1. Separation and disposal of salt walter in Mi
v. 8, no. 6, pp. 47-49, Mar. 1937.

drift, boulders, and polished
Am. Assoe. Adv. Sci. Proc. (1848),

chigan fields: Petrol. Eng.,

Aldrich, Henry Ray—See also Hotchkiss, W. 0., 7.

*1. A demonstration of the reflection of geologic conditions in observed
magnetic intensity: A.LM.E. Trans., v. 81, Geophys. Prosp., pp. 385-400,
4 figs., 1929. A discussion of observations made over the

Lake Superior
syncline in northern Wisconsin.
Alessi, A. Joseph
1. Serpentine at Ishpeming,
p. 11, Jan. 1936,

2. Hunting agates around Lake Su
p- 139, Sept.-Oct. 1936.

3. Some minerals of Ishpeming,
p. 209, July 1937,
4. Chloride garnets of Michigan: Mineralog., v. 6, no. 6, pp. 9-10, June 1938.

Allen, Charles W.

1. Subsidence resulting from the Athen
Michigan [with discussion]: A.LM.E.
2. Blasting practice at a Michi

Michigan: Rocks and Minerals, v. 11, no. 1,
perior: Rocks and Minerals, v. 11, no. 9,

Michigan: Rocks and Minerals, v. 12, no, 7,

s system of mining at Negaunee,
Trans., v. 109, pp. 195-202, 1934,

gan iron ore pit: Lake Superior Min. Inst.
Proc., v. 29, pp. 108-117%,

illus., 1986. Discusses mining operations at the
Tilden mine, Marquette range, which began in 1929 with a production of
440,000 tons.

3. Combating sulphur dioxide gas at the Spies-Virgil mine: Lake Superior
Min. Inst. Proc., v. 30, pp. 33-36, 1939,
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t n . * . . B- 1‘
All(;n, 'Ilfgllz}r;gncilaivir jron-bearing district of Mlch_lgan. Mlc}i.g ﬁ)eoi.s 1ar;§) : io
’ Survey, pub. 8, geol. ser. 2, 18 figs., 17 pls., incl. map, .

2. Progress of the Geological and Biological Survey of G%isgigfgl;l.ges'lolgz
' and topography: Mich. Acad. Sci. Rpt, v. 13, pp. 63-75, H
pp. 33-36, 1912.

. . _— ro-
3. (director) Mineral resources of Michigan with stat:lstxce}lrta‘t;l::s?f M%c%.
. duction and value of mineral products for 1910 an 1pr}o %7912 ;165 ey
Geol. and Biol. Survey, pub. 8, geol. ser. 6, 19 figs., % l{{i.x"e pp. Tl
Contains: The copper industry 013' Michigan, by R T}; 0 i,ron.industry
The iron mining industry of Michigan, pp. 117-219; The ptge' e

f Michigan, by A. E. White, pp. 221-244; The Jones _shp P 257_,303'

?& E White’, pp. 245-256; Michigan coal, by R. AT }Slmlt 1,tp11r)ld i oi’i
Michigan gypsum, by R. A. Smith, pp. 305-314; o salt indusiry of
Michigan, by C. W. Cook, pp. 815-336; Mxphlgan cen_aerllw,‘ hy a;l biz o0k

i -897; Directory of m g .
55?9{51};’9 ,p %.ta?’)c?gtf:al tables of various non-metallic products, pp. 431-456

4. (director) Mineral resources of Michigan with statisticz}l tal;l::s?f Mpfc'(}))-
. duction and value of mineral products for 1912 and prllor 132) o .255 -y
Glteol and Biol. Survey, pub. 13, geol.'se?. 10, 1 fig., %p }SI‘c;re pi) .
Cont.ains: The copper indus:'iry of L’lllc%lflzgéogz R;;p '93-98;, St:;,tistical
d and grave , - 93-9
g&%lzss ;g ggfgg, l“s)?;:actory of mine;*al producers of Michigan for 1912,
9’ . 1
pp. 194-248.

5. (director) Mineral resources of Michigan with statzisticg.l tal;l::s?f MP;I(‘:;-
) duction and value of mineral products for 1913 an pr51(<)>r y Co‘n Jen.
Gltleill and Biol. Survey, pub. 16, geol. ser. 13, 1914. 1 ) 11)_:1;7 Contains:
o Michigan R e in3;971'$, %oﬁ.rféfgl?f: ’rﬁfﬂerals, ’by R. A.
ichigan, pp. 39-77; - neral
%ﬁiffsggve§13f281\':lllgixl'gctorslz) of minel"al producers of Michigan for 1913,
, PD-
pp. 129-141,

6. Biennial report of the director, 1912-1914: Mich. Geol. and Biol. Survey,
) pub. 17, geol. ser. 14, map, 1914. 104 pp.

. I k
7. Michigan iron-ore reserves; methods of appraisal for taxation: Lake
' Superior Min. Inst. Proec., v. 19, pp. 229-244, 1914,

ichi i tistical tables of pro-
i i 1 resources of Michigan with sta A of pro-
. (du:c(?Ctm;)mIiV[ irr;iz (ffe mineral products for 1914 and prxlor {;gs 3 Bl\glgg
(éi%llo:nd Biol. Survey, pub. 19, geo.llé seIl'). 16f{24EﬁgIs{';) 33 pp;., 21-1.6 iy Thé
ains: Michi copper deposits, by R. . s .21
SS;;:;niidfg’é;yligrf Ii914f)by W. E. Hopper, 1pp.‘1615-§:20g, fgz};‘islﬁlﬁlictl%?:;:
i p -243; -metallic minerals, includin chig
}Drori{mAe, ggi§§2p2p432141’;1-%g9?Directory of mineral producers of Michigan
y R. A. , PP.
for 1914, pp. 334-351. . -
i iddle-~ Huronian uncon
’ ) Evidence of the Middle Up}}er. ;
& (and_tB axifletéﬁehqul;ztzite hills at Little Lake, Ml.chlgan. Jour.ugegls.,
forg; 3r,1o 6, pp. 574-581, 1914; Mich. Geol. and Biol. Survey, pub. 13,
v. 22, no. 6, pp.
eol. ser. 15, pp. 153-159, 1915. .
i lative to an extension of the Menominee iron range %astwalécéef-;%gl
1o V\? " edah to Escanaba, Michigan: Econ. Geol, v. 9, no.ls, PPp. 161-164’
19?2? Mich. Geol. and Biol. Survey, pub. 18, geol. ser. 15, pp. s
H .
1915. . .
ian formations of the Gwinn
i nd structure of the pre-Cambrian ot
H- gzli?::;?;lgadistrict of Michigan: Jour. Geol, v. 22, no. 6, pp. b660-573,
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.
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map, 1914; Mich. Geol. and Biol. Survey, pub. 18 1. , -
152, 1915. Y, bu , geol. ser, 15, pp. 141

(and B'an:ett, L. P.) Contributions to the pre-Cambrian geology of north-
ern Michigan and Wisconsin: Mich. Geol. and Biol. Survey, pub. 18,
geol. ser. 15, pp. 13-164, 11 figs., 12 pls., incl. maps, 1915.
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bp.

(dirgctor) Mineral resources of Michigan with statistical tables of pro-
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pp. 117-151; Miscellaneous non-metallic minerals, by R. A. Smith pp:
155—2_05 ; Results of deep borings, by R. A. Smith, pp. 211-256; Dire(;tory
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v. 61, pp. 649-661, 1920. MK, Lrans,

(dirgctor) Mineral resources of Michigan with statistical tables of pro-
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23.

REFERENCES, AUTHOR INDEX 271

(and Martin, H. M.) A brief history of the Geological and Biological
Survey of Michigan; 1837 to 1872 by R. C. Allen, 1872 to 1920 by H. M.
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portrait, Mar.-Apr. 1952.

Andress, John Edward
1. Michigan’s copper country, Keweenaw Peninsula, Lake Superior region:

Rocks and Minerals, v. 19, no. 1, pp. 3-6, Jan. 1944.
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148, 1892,

Geological writings of Alexander Winchell: Geol. Soc. Am. Bull, v. 5,
pp. 557-564, 1894. A bibliography of some of Alexander Winchell’s
articles. Supplementary lists of the writings of Alexander Winchell:
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12. Waterworks of Saugatuck, Mich.: Eng. Rec., v. 52, pt. II, no. 24, pp.
665-666, Dec. 9, 1905. Detailed description of the water supply of this
village, which is obtained from four wells driven along the bank of the
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13. Experimental work with wells at Battle Creek, Michigan: Eng. Rec.,
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1. Exploration for iron ore in the Lake Superior district: Lake Superior
Min, Inst. Proc., v. 24, pp. 280-288, 1925,
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9 figs., 1937.

Armstrong, F. H—See Kelly, William, 4; Orbison, T. W,, 1.
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1. A petrified lepidophyte cone from the Pennsylvanian of Michigan: Am.
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2. Cordaitean wood from the Pennsylvanian of Michigan and Ohio: Bot.
Gaz., v. 91, no. 1, pp. 77-87, 10 figs., Mar. 1931.
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4. A sphenopterid fructification from the Pennsylvanian of Michigan: Bot.
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5. A preliminary study of the fossil flora of the Michigan coal basin: Mich.
Univ. Mus. Paleont. Contr., v. 4, no. 11, pp. 177-204, 7 pls., map, Jan.
15, 1934.

6. Paleobotanical studies in Michigan: Mich. Acad. Sci. Papers (1987), v.
23, pp. 95-99, 1938.

7. A heterosporous species of Bowmanites from the Michigan coal basin:
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8. (and Stanley, G. M.) Pennsylvanian plants from the glacial drift near
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10. Megaspores from the Michigan coal basin: Mich. Univ. Mus. Paleont.
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Arnold, Ralph—See Allen, R. C., 20.
Ash, Arlington D.—See U. 8. Geological Survey, 12.
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1. (and Berryhill, L. R.) Coal resources of the United States:
. a progress
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Bacon, Leslie R.
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Yearb. 1946, pp. 10-11, 1 fig., 1946.

Badenoch, Byrne M.—See Case, E. C,, 5.

Bagg, Rufus Mather
*1. Well, well, well! The story of three extraordinary holes that were dug
in the ground: Nat. Hist., v. 53, no. 10, pp. 455, 483, 1 fig., Dec. 1944.
This article, written in popular style, briefly discusses the George Fuhri-
man well, Rapid River, Michigan.
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Baker, Frank Collins .
1. Notes on postglacial Mollusca; I Emmet Co., Michigan; II Waukesha

Co., Wisconsin: Nautilus, v. 27, pp. 7-8, 68, 1913.

Baldwin, Donald Carl . o .
1. Late Pleistocene clays of the Sault Ste. Marie area a.nd vieinity: Thesis
for Degree of Master of Science, Dept. of Geol., Univ. of Ill., Urbana,

1951, 60 pp. Unpublished.
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1. (and others) Shoestring gas fields of Michigan, in Stratzgraphzc type oil
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tion tables, Nov. 1938,
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pp. 68-69, Feb. 1927.

8. (and Pardee, F. G.; Osgood, Wayland) Geological map of Iron County,
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i illis Herve
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Survey, v. 7, pp. 357-864, illus., 1883; Davenport Acad. Sci. Proc., v. 4,
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2. Description of some new crinoids from the Hamilf:on group [of Mich-
igan]: Davenport Acad. Sei. Proc., v. 4, pp. 98-101, illus., 1884,

Bartlett, Harley Harris ) .
ar1. Fossils of the Carboniferous coal pebbles of the glacial drift at Ann

Arbor: Mich. Acad. Sci. Papers (1928), v. 9, pp. 11-28, 23 pls,, Mar.
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Bartley, Melville William—See Roberts, H. M., 1.
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Yearb. 1946, pp. 8-9, 1 fig., 1946.

Bayley, William Shirley—See also Clements, J. M., 5; Van Hise, C. R., 15, 16.
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ser., v. 12, no. 313, pp. 992-993, 1900.

3. The Menominee iron-bearing district of Michigan: U. S. Geol. Survey
Mon. 46, maps, 1904. 513 pp.
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1. Paieontology and stratigraphy of two well cores in the Middle Devonian

rocks of Clare County, Michigan: Thesis for Degree of Mastel: of Science,
Dept. of Geol., Univ. of Mich,, Ann Arbor, June 1951. Unpublished.
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1. Die priikambrische Geschichte des Lake Superior-Gebietes, Nordamerika
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Thesis for Degree of Master of Science, Dept. of Geol., Univ. of Mich,
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Beers, C. M.—See Steele, G. E., 1.
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24, pp. 68-88, 1925,

3. Milling method and cost at the Conglomerate mill of the Calumet 'and
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Science, entitled Report on marl deposits of Oceana County, Dept. of
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The occurrence of spore coal in the Williamston basin, Michigan: Jour.
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pp. 731-733, Oct. 1929.

Deroux, H.
1. Die Kupfergruben des Oberen See’s (Lake Superior) [The copper mines
of Lake Superior]: Berg-und hiittenminnische Zeitung, v, 20, pp. 305-307,
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in part, entitled On the drift of Lake Superior, Am. Jour. Sci., ser. 2,
v. 13 (v.63), no. 37, pp. 93-109, 1852,
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2. Report [on Jackson, Calhoun, Kalamazoo, Eaton, Ionia, Kent, Ottawa,
Van Buren, and Allegan counties]: Mich. State Geol. Ann. Rept., v. 3,
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Bur. Mines Inf. Circ. 6179, 7 figs., 1929. 15 pp. Outlines history, geology,
methods of prospecting, and estimation of tonnages and values, methods
of development and mining, contract system, ventilation system, fire-
prevention methods, and safety work. U.S.B.M.
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3 figs., Dec. 1919.
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phyllum hindshawi sp. nov., Tetracoralla from the Traverse group of
Michigan: Mich. Univ. Mus. Paleont. Contr., v. 4, no. 4, pp. 93-100,
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pp. 21-41, 8 pls., Nov. 22, 1949. Pt. III, Antholites, Pleurodictyum, and
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19038: U. S. Geol. Survey Bull. 225, 1904. Contains: The Lake Superior
region during 1903, by C. K. Leith, pp. 215-220.
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Thesis for Degree of Master of Science, Dept. of Geol., Univ. of Chicago,
Chicago, Ili., no date. Unpublished. Microfilmed.

The bottom deposits of southern Lake Michigan: Jour. Sed. Petr., v. 5,
no. 2, pp. 57-80, 4 figs,, incl. sketch maps, Aug. 1935; abs., Ill. Acad.
Sci. Trans., v. 28, no. 2, p. 197, Dec. 1935.

Fathogram indications of bottom materials in Lake Michigan: Jour. Sed.
Petr., v. 22, no. 8, pp. 162-172, 8 figs., Sept. 1952.

Post-glacial low-water stage of Lake Michigan indicated by bottom sedi-

ments [abs.]: Geol. Soc. Am. Bull,, v. 683, no. 12, pt. II, p. 1265, Dec.
1952.

Post-Cary glacial substages and lake levels of the Lake Michigan
basin [abs.]: Geol. Soc. Am. Bull,, v. 63, no. 12, pt. II, p. 1382, Dec. 1952.
Pleistocene chronology of the Great Lakes region: Office of Naval

Research, Contract No. N6ori-07133, Project NR-018-122, Final Rpt.,
Univ. of Ill, Urbana, Jan. 81, 1953. 108 pp.

Houghton, Douglass—See also Hubbard, Bela, 7; Williams, H. S., 1.

1.

[Remarks on the metalliferous veins of the Northern Peninsula of
Michigan], presented before the Assoc. Am. Geol., 1841: Am. Jour.
Sei., v. 41, pp. 183-186, 1841; Assoc. Am. Geol. and Nat. Rpt., pp. 35-38,
1843.

Report on the copper of Lake Superior, in Narrative of an expedition
through the Upper Mississippi to Itasea Lake, H. R. Schooleraft, pp.
287-292: New York, 1834. Also in Summary narrative, H. R. School-
craft, pp. 526-531: Philadelphia, 1855.

(and others) Geological reports of Douglass Houghton, first State Geol-
ogist of Michigan, 1837-1845; edited by George N. Fuller, 8 pls., inel.
portrait and maps, Mich. Hist. Comm., Lansing, 1928. 700 pp. For the
original publications see the State Legislative documents. Detailed ref-
erence to these is contained in the Catalog and table of contents of the
publications of the Geological and Biological Survey Division of the
Michigan Department of Conservation . . . 1838-1922, and in the Index
of Geological Survey publications.

Houghton, Jacob, Jr.

1.

2.

3.

The mineral region of Lake Superior: Buffalo, Oliver G. Steele, 1846.
191 pp.

(and Bristol, T. W.) Reports of Wm. A. Burt, and Bela Hubbard on the
geography, topography, and geology ... of the south shore of Lake
Superior . . . , map: Detroit, 1846. 109 pp.

The ancient copper mines of Lake Superior: Wis. State Hist. Soe. Coll,,
v. 8, pp. 140-151, 1879.

Hovey, Edmund Otis

1.

An analcite copper boulder from the Keweenaw range, Michigan: Sci.,
v. 22, p. 98, 1893.
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2. Aerolite from Rose City, Michigan: Am. Mus. Novitates, no. 52, 3 figs.,
Nov. 23, 1922. 7 pp. Abs.,, Geol. Soe. Am. Bull, v. 34, no. 1, p. 97,
Mar. 30, 1923,

3. A new meteorite from Michigan: Nat. Hist., v. 23, no. 1, pp. 87-88,
Jan.-Feb. 1928.

Howard, C. S.—See Collins, W. D,, 3, 5.

Howard, W. V.,
*1. A classification of limestone reservoirs: Am. Assoc. Petrol. Geol.
Bull,, v. 12, no. 12, pp. 1153-1161, 1928.

2. Two recent discoveries may signal Michigan’s comeback: Oil and Gas
Jour., v. 39, p. 31, Aug. 15, 1940. The discoveries were Rayburn’s No. 1
Yenior, Arenac County and Sun’s No. 1, J. F. McKenna, Gladwin County.

Hoyt, John C.

1. Drought of 1936, with discussion on the significance of drought in rela-
tion to climate: U. 8. Geol. Survey Water-Supply Paper 820, 1938. 62
pp. Contains numerous tables which give data on rainfall for Michigan
as well as other states.

Hubbard, Bela—See also Houghton, Douglass, 3; Houghton, Jacob, Jr., 2.

1. General observations upon the geology and topography of the distriet
south of Lake Superior: U. S. 29th Cong., 1st Sess., Senate Ex. Doc.
357, pp. 20-29, 1846.

2. Geological report [of field work in Lake Superior land district]: U. 8.
31st Cong., 1st Sess., Senate Ex. Doc. 1, pt. III, and House Ex. Doe. 5,
pt. III, pp. 833-842, 882-932, 1849.

3. Report [on the geology of the organized counties of Michigan]: Mich.
State Geol. Ann. Rpt.,, v. 4, pp. 118-146, 1841; Mich. State Agr. Soc.
Trans. (1853), v. 5, pp. 312-339, 1854.

4. Report [on Lenawee, Hillsdale, Branch, St. Joseph, Cass, Berrien,
Washtenaw, Oakland, and Livingston counties]: Mich. State Geol. Ann.
Rpt., v. 3, pp. 77-111, 1840; Mich. State Agr. Soe. Trans. (1853), v. b,
pp. 279-312, 1854.

5. Report [on Wayne and Monroe counties]: Mich. State Geol. Ann. Rpt., v.
2, pp. 79-114, 1839; Mich, State Agr. Soc. Trans. (1855), v. 7, pp. 355-
386, 1856.

6. A Michigan geological expedition in 1837 [in Saginaw Valley, Michigan]:
Mich. Pioneer Coll.,, v. 3, pp. 189-201, 1881.

7. The journal of Mus-co-me-in-gun: Mich. Conserv., v. 5, nos. 6, 12,
Nov. 1935, May 1936; v. 6, no. 1, June 1936. Excerpts from Hubbard’s
notebooks deseribing the expedition made in 1840 by the State Geologist,
Douglass Houghton, to the Lake Superior region.

Hubbard, Lucius Lee—See also Koenig, G. A., 1; Lane, A. C., 3; Wadsworth,
M. E, 14,

1. Two new geological cross-sections of Keweenaw Point: Lake Superior
Min. Inst. Proc., v. 2, pp. 79-96, 1894,

2. The relation of the vein at the Central mine, Keweenaw Point to the
Kearsarge conglomerate: Lake Superior Min. Inst. Proe., v. 8, pp.
74-83, 4 pls., 1895.

3. Keweenaw Point, with particular reference to the felsites and their asso-
ciated rocks: Mich, Geol. Survey, v. 6, pt. II, 10 pls., 11 figs., incl. maps,
1898. 155 pp.

4. Sixth annual report of the State Geologist [extr.]: Ann. Rpt. of the
State Geologist of Michigan, Lansing, 1899. 9 pp.
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5. Work of the Geological Survey in the Upper Peninsula: Mich. Miner,
v. 3, no. 8, p. 9, 1901,

6. Foot wall shafts in Lake Superior mines [with discussion]: Lake
Superior Min. Inst. Proc., v. 17, pp. 144-161, 1912,

7. In the Lake Superior area what influence, if any, did the thickness and
contour of foot wall beds have upon the subsequent deposition and dis-

tribution of copper in overlying beds? [with discussion]: Lake Superior
Min. Inst. Proe., v. 17, pp. 227-237, 1912.

Hubbard, Oliver P.

1. Notice of Geological Surveys; I, of the State of Ohio; II, of Indiana;
II, of Michigan: Am. Jour. Sci., v. 40, pp. 126-137, 1841.

Hubbert, M. King
*1. Strength of the earth: Am. Assoe. Petrol. Geol. Bull, v. 29, no. 11, pp.
1630-1653, 3 figs., Nov. 1945, Brief mention is made of the uplift of the
land surface in the Great Lakes region following retreat of the Pleist-
ocene ice sheet,

Hubbs, Carl Leavitt
1. The cranium of a fresh-water sheepshead from post-glacial marl in

Cheboygan County, Michigan: Mich, Acad. Sci, Papers (1939), v. 25, pp.
293-296, 1 pl., 1940,

Hulst, Harry T.
1. (and Jackson, G. R.; Siebenthal, W. A.) Mining methods on the Mazr-
quette range [with discussion]: Lake Superior Min, Inst. Proc., v. 19,
pp. 181-141, 1914.
2. Brief history of some of the abandoned mines of the Marquette iron
range: Lake Superior Min. Inst. Proc., v. 29, pp. 168-173, 1936.

Hulst, Nelson P,

1. President’s address [historical review, mining industry]: Lake Superior
Min. Inst. Proe., v. 2, pp. 11-22, 1894.

2. The geology of that portion of the Menominee range east of Menominee
River: Lake Superior Min. Inst. Proc., v. 1, pp. 19-29, map, 1893; abs.,
Eng. Min. Jour., v. 55, p. 366, 1893.

3. Moisture in Lake Superior iron ores [with discussion]: Lake Superior
Min. Inst. Proc., v. 8, pp. 21-82, 1902,

Hulbert, E. J.—See Booth, J. C,, 1.

Humphrey, W. E—See Ehlers, G. M, 16.

Humphrys, C. R.
1. Treasure by the ton: Mich. Conserv., v. 22, no. 3, pp. 8-7, May-June
1953. Operations are again started on the White Pine copper deposit.
This article, written in popular style, gives a brief review of the
development of copper mining in Michigan.

Hunt, Hubert B,
1. A regional magnetometer survey of the Pinckney area, Michigan: Thesis

for Degree of Master of Science, Dept. of Geol,, Univ. of Mich., Ann
Arbor, June 1952. Unpublished.

Hunt, T. Sterry
*1, Contributions to the chemistry of natural waters; pt. II, analyses of

various natural waters: Am. Jour. Sci.,, ser. 2, v. 40 (v.90), no. 118,
pp. 43-60, 1865.

*2. Notes on the geology of southwestern Ontario: Am, Jour. Sei., ser. 2,
V. 46 (v.96), no. 138, pp. 355-362, 1868.

REFERENCES, AUTHOR INDEX 321

Hunt, W. F.—See Kraus, E. H,, 3.
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1. Fulgurites: Rocks and Minerals, v. 25, nos. 3-4, p. 13§, Mar.—Ap}‘. 19'50.
Fulgurites occur in the sands of dunes near Stevensville and Riverside

on Lake Michigan. U.S.G.S.

sell Claudius—See also Ehlers, G. M., 5; Kesling, R. V., 10.
Husls.e}"i‘}iuﬁiilhrgond formation of Michigan: Mich. Univ. Mus.'Geol. Contr.,
v. 2, no. 8, pp. 113-187, 1 fig., 11 pls., July 15, 1926. T.hesxs for Degree
of Doctor of Philosophy, Dept. of Geol.,, Univ. of Mich, Ann Arbor,
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2. Cystoids from the Trenton rocks of Michigan: Mich. Univ. Mus. Paleont.
Contr., v. 3, no. 4, pp. 77-79, 1 pl., Nov. 10, 1928, '

3. The Trenton and Black River rocks of Michigan, in Occasional papers
on the geology of Michigan: Mich. Geol. Survey, pub. 40, geol. ser. 34,
pt. 111, pp. 227-260, 8 figs., 1936; rev., Am. Assoc. Petrol. Geol. Bull,
v. 21, no. 12, pp. 1597-1600, Dec. 1937. )

4. New species of fossils from the Middle Ordovician of Michigan: Mich.
Acad. Sci. Papers (1940), v. 26, pp. 445-448, 1 pl., 1941, .

5. The Middle and Upper Ordovician rocks of Michigan: Mich. Geol.
Survey, pub. 46, geol. ser. 39, 10 pls., 11 figs., 1952. 89 pp.

Hussey, W. J. . .
uS1. yList of earthquake shocks recorded at the observatory of the University
of Michigan, Ann Arbor, during 1910: Seismol. Soc. Am. Bull,, v. 1,

pp. 83-84, 1911.

Imbrie, John o .
" 11: Population studies in Strophodonta from the Michigan Devonian [abs.].

Geol. Soc. Am, Bull,, v. 64, no. 12, pt. II, p. 1439, Dec. 1953.

Imlay, Ralph Willard .
l.y Gypgdula petoskeyensis, sp. nov.,, a new brachiopod from the Traverse
group of Michigan: Mich. Univ. Mus. Paleont. Contr., v. 4, no. 5, pp.
101-104, 1 pl,, Dec. 1, 1932.

Imperial Publishing Co. . -
‘1. The county of Saginaw, Michigan; topography, history, art folio:
Saginaw, Imperial Publishing Co., 1896.

Ingersoll, Leonard Rose—See Hotchkiss, W. O., 1.

Irvin, W. C.—See also Williams, G. H., 2. )

r“l. The topographic expression of the sub-lacustrine geology of the Lake
Superior basin: Thesis for Degree of Ma§ter of Science, Dept. of Geol,,
Univ. of IlL., Urbana, 1948. 18 pp. Unpublished.

Irving, Roland Duer .
rw;g On the age of the copper-bearing 1:ocks of Lake $uper10r; and on t}}e
westward continuation of the Lake Superior synclinal: Am. Jour. Sci,,
ser. 3, v. 8 (v.108), no. 43, pp. 46-56, map, 1874.' . Wi '
2. Note on the stratigraphy of the Huronian series of northern Wisconsin;
and on the equivalency of the Huronian of the Marquette and Penokee
districts: Am. Jour. Sci., ser. 3, v. 17 (v.117), no. 101, pp. 393-398,
1879.
ic origi g lline rocks of
8. On the paramorphic origin of the hornb.lende of the crysta
the Norrt)hwestern States: Am. Jour. Sci., ser. 3, v. 26 (v.126), nos. 151,
154, pp. 27-82, 321-322, 1883; suppl.,, v. 27 (v.127), no. 158, pp. 130-134,
1884; notes, ser. 3, v. 26 (v. 126), no. 152, p. 155, 1883.
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4. (and Van Hise, C. R.) On secondary enlargement of mineral fragments

10.

11.

12.

in certain rocks: U. S. Geol. Survey Bull. 8, 1884. 56 pp. Contains dis-
cussion of some rocks from the Lake Superior region.

. Preliminary paper on an investigation of Archean formations of the

Northwestern States: U. S. Geol. Survey Ann. Rpt., v. 5, pp. 175-242,
1883-1884.

. Divisibility of the Archean in the northwest: Am. Jour. Sci., ser. 3, v.

29 (v.129), no. 171, pp. 237-249, 1885. Discussion of Penokee-Gogebic
iron region.

. The copper-bearing rocks of Lake Superior: U. S. Geol. Survey Mon. 5,

maps, 1883. 464 pp. In part, U. S. Geol. Survey Ann. Rpt., v. 3,
(1881-82), pp. 89-188, map, 1883; abs., Sci.,, v. 1, pp. 140-141, 359-360,
422, 1883; Am. Jour. Sci.,, ser. 3, v. 28 (v.128), no. 168, pp. 462-464,
1884; v. 29 (v.129), no. 169, pp. 67-68, no. 171, pp. 258-259, 1885.

Origin of the ferruginous schists and iron ores of the Lake Superior
region: Am. Jour. Sci,, ser. 3, v. 32 (v.1382), no. 190, pp. 255-272, 1886;
Eng. Min. Jour., v. 42, pp. 347-349, 1886.

Is there a Huronian group?: Am. Jour. Sci., ser. 3, v. 34 (v.134), no.
201, pp. 204-216, no. 202, pp. 249-263, no. 203, pp. 365-374, 1887,

(and Chamberlin, T. C.) Observations on the junction between the
eastern sandstone and the Keweenaw series on Keweenaw Point, Lake
Superior: U. S. Geol. Survey Bull. 23, 1885. 124 pp. Rev., Am. Geol.,
v. 1, no. 1, pp. 44-57, 1888.

(and Chamberlin, T. C.; and others) The crystalline schists of the Lake
Superior district: 4th Internat. Geol. Cong., London, 1888, Comptes
rendus, pp. 156-170, 1891,

(and Van Hise, C. R.) The Penokee iron-bearing series of Michigan and
Wisconsin: U. S. Geol. Survey Mon. 19, maps, 1892. 534 pp. In part,
U. 8. Geol. Survey Ann. Rpt,, v. 10, pt. I, pp. 841-507, map, 1890.

Ives, L. E.

1.

Finding the Judson ore body [iron deposits near Crystal Falls]: Eng.
Min. Jour., v. 99, pp. 443-445, 1915.

Jackson, Charles F.—See Mendelschn, Albert, 2.

Jackson, Charles Thomas

1.

2.

[On minerals from Keweenaw Point, Lake Superior]: Boston Soc, Nat.
Hist. Proc. 1841-44, v. 1, p. 203, 1844.

Sur le gisement de cuivre et d’argent natifs des bords du lac Supérieur
[On the deposit of native copper and silver on the borders of Lake
Superior]: Académie des sciences, Comptes rendus, v. 20, pp. 593-595,
Paris, 1845; Société géologique de France Bull, ser. 2, v. 2, pp. 317-319,
1845; abs., Neues Jahrbuch fiir Mineralogie, Geologie und Paliiontologie,
pp. 479-480, 1845,

On the copper and silver of Keweenaw Point, Lake Superior: Am.
Jour. Sci., v. 49, no. 1, pp. 81-93, 1845; Assoc. Am. Geol. and Nat. Proc., v.
6, pp. 53-61, 1845.

Ores and minerals of Lake Superior: Am. Jour. Sei., ser. 2, v. 2 (v.52),
no. 4, pp. 118-119, 1846.

Chemical analyses of the [copper] ores [of the Lake Superior region]:
U. S. 29th Cong., 1st Sess., House Rpt. no. 591, pp. 38-44, 18486,

[Report on the survey of the mineral lands in Michigan]: U. S. General
Land Office Rpt. 1847 (U. S. 30th Cong., 1st Sess., Senate Ex. Doc. 2),
pp. 175-183, 1847,

10.

11.

12,

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,
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[On the copper and silver ores of the Lake Superior region]: Boston
Soc. Nat. Hist. Proc. (1845-48), v. 2, pp. 57-58, 110-114, 1848,

Report on the geological and mineralogical survey of the mineral lands
of the United States in the state of Michigan . .. : U. S, 31st Cong,,
1st Sess., Senate Ex. Doc. 1, pt. III, House Ex. Doc. 5, pt. III, pp.
371-502, maps, 1849.

Copper of the Lake Superior region [correspondence]l: Am. Jour. Sci.,
ser. 2, v. T (v.567), no. 20, pp. 286-287, 1849.

On the geological structure of Keweenaw Point: Am, Assoc. Adv. Sci.
Proe. (1849), v. 2, pp. 288-301, 1850; Am. Jour. Sci,, ser. 2, v. 10 (v.60),
no. 28, pp. 65-77, 1850; Annales des mines, Paris, ser. 4, v. 17, pp.
103-115, 1850.

Remarks on the geology, mineralogy, and mines of Lake Superior:
Am. Assoc. Adv., Sci. Proc. (1849), v. 2, pp. 283-287, 1850; Société
géologique de France Bull, ser. 2, v. 7, pp. 667-673, 1850,

[Notes on the Lake Superior region]: Boston Soc. Nat. Hist. Proc.
(1848-51), v. 8, pp. 76-77, 228, 1851.

Analyses of pitchstone porphyry from Isle Royale, and a erystal of phos-
phate of lime from Hurdstown, New Jersey: Boston Soe. Nat. Hist.
Proc. (1851-54), v. 4, pp. 39-41, 1854; Am. Jour. Sci,, ser. 2, v. 11 (v.61),
no. 33, pp. 401-403, 1851,

Ueber den Metall-fithrenden Distrikt am Oberen See in Staate Michigan
[The ore bearing area near Lake Superior in the state of Michigan]:
Archiv fiir Mineralogie, Geognosie, Bergbau und Hiittenkunde, v. 25,
pp. 6566-667, 1853.

Geology, mineralogy, and topography of the lands around Lake Superior:
U. S. 32d Cong., 1st Sess., Senate Ex. Doec. 112, pp. 232-244, 1853.
Observations sur quelques mines des Etats-Unis et sur le gres rouge
du lac Supérieur [Observations on several mines of the United States
and on the red sandstones of Lake Superior]: Académie des sciences,
Comptes rendus, v. 89, pp. 803-807, Paris, 1854.

Catalogue of rocks, minerals, and ores collected during the years 1847
and 1848, on the Geological Survey of the United States mineral lands
in Michigan; Smithsonian Inst. Ann. Rpt. (1854), v. 9, pp. 338-367,
1855.

[On copper deposits, Lake Superior region]: Boston Soc. Nat. Hist. Proe.
(1855-56), v. 5, pp. 280-281, 1856.

[On the genesis of the native copper and silvert of Lake Superior]: Boston
Soc. Nat. Hist. Proec. (1859-61), v. 7, p. 31, 1861.

[A discussion, On the age of the red sandstones of Perry, Maine, Nova
Scotia, and Keweenaw Point]: Boston Soc. Nat. Hist. Proc. (1859-61),
v. 7, pp. 396-398, 1861.

[A communication, On domeykite from the vicinity of Portage Lake,
Lake Superior region]: Boston Soc. Nat. Hist. Proc. (1861-62), v. 8, p.
258, 1862.

Sur les mines de cuivre du lac Supérieur et sur un nouveau gisement
d’6tain dans ’état du Maine [On the copper mines of Lake Superior and
on a new deposit of tin in the state of Maine]: Académie des sciences,
Comptes rendus, v. 69, pp. 1082-1083, Paris, 1869.

Jackson, G. R.—See Hulst, H. T., 1.

Jackson, J. F. . . .
1. Copper mining in Upper Michigan; a deseription of the region, mines

and some methods and machinery used: Mines and Minerals, v. 23,
pp. 535-540, 1903,
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2. Five years of progress in the Lake Superior copper country [with dis-
cussion]: Lake Superior Min. Inst. Proe. (1906), v. 12, pp. 143-153, 1907.

Jackson, Kern C.
1. A heavy mineral study of the Ajibik and Mesnard quartzites of Marquette
County, Michigan: Thesis for Degree of Master of Science, Dept. of
Geol. Eng., Mich. College Min. Tech., Houghton, 7 maps, 1950. 11 pp.
Unpublished.

Jacobson, R. C.

1. Stratigraphy and fauna of two cores penetrating Middle Devonian
formations of Missaukee County, Michigan: Thesis for Degree of
Master of Science, Dept. of Geol., Univ. of Mich., Ann Arbor, 1951 [?].
Unpublished.

James, Harold Lloyd—See also Balsley, J. R., Jr., 1.

1. (and Clark, L. D.; Smith, L. E.) Magnetlc survey and geology of the
Ice Lake- Chlcagon Creek area, Iron County, Michigan: U. 8. Geol.
Survey, Strategic Min. Inv., Prelim. Rpt. 8-218, 6 pls., incl. geol. maps,
1947, 11 pp. Prepared in cooperation with the Mich. Geol. Survey.
Accompanied by P. N. 29712, dated Dec. 11, 1947.

2. (and Wier, K. L.) Magnetic survey and geology of the eastern and
southeastern parts of the Iron River district, Iron County, Michigan:
U. S. Geol. Survey Circ. 286, illus., incl. index and geol. maps, July 1948.
18 pp.

3. Current U. S. Geological Survey investigations in the iron ranges of
northern Michigan [abs.]: Eecon. Geol., v. 45, no. 4, pp. 385-386, June-
July 1950.

4. TIron formation and associated rocks in the Iron River district, Michigan:
Geol. Soc. Am. Bull,, v. 62, no. 3, pp. 251-266, 1 fig., 4 pls., Mar. 1951;
abs., v. 60, no. 12, pt. II, pp. 1899-1900, Dec. 1949.

5. Sedimentary facies of the Lake Superior iron-bearing formations, and
their relation to volcanism and geosynclinal development, [abs.]: Geol.
Soc. Am. Bull,, v. 62, no. 12, pt. II, p. 1452, 1951.

6. (and Dutton, C. E.) Geology of the northern part of the Iron River
district, Iron County, Michigan: U. 8. Geol. Survey Cire. 120, prepared
in cooperation with the Mich. Geol. Survey, 3 figs., maps, Sept. 1951.
12 pp.

7. (and Clark, L. D.; Lamey, C. A.) Pre-Huronian (“Archean”) sedimen-
tary and volcanic sequence in northern Michigan [abs.]: Geol. Soec.
Am, Bull,, v. 63, no. 12, pt. I1, p. 1267, Dec. 1952.

8. Zones of regional metamorphism in the pre-Cambrian of northern Mich-
igan [abs.]: Geol. Soc. Am. Bull, v. 64, no. 12, pt. II, pp. 1440-1441,
Dec. 19538.

9. Sedimentary facies of iron-formation: Econ. Geol.,, v. 49, no. 3, pp.
235-293, 33 figs., May 1954.

Jamison, Knox
1. Mines of the Porcupine Mountains: Mich, Conserv., v. 16, no. 3, pp. 6,
13, Mar.-Apr. 1947.

Jarvis, Clarence S.—See Holland, W. T,, 1.
Jasberg, Paul—See Keck, W. E., 1, 2.

Jefferson, Mark Sylvester William
1. Some phenomena on Lake Huron [rev.]: Jour. Geol., v. 11, pp. 123-124,
1903; abs., entitled Some shore features of Lake Puron Sc1 new ser.,
v. 17,p 221 1903; Sci. Am. Suppl., v. 55, p. 22647, 1903,
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2. The scaurs on the River Rouge: Sci, new ser., v. 19, pp. 150-151, 1904.
8. Lateral erosion on some Michigan rivers: Geol. Soc. Am. Bull, v. 18,
pp. 333-850, 5 figs., 1907.

Jenny, William Paul
1. Magnetic vector study of Kentucky and southern Michigan: Am. Assoc.
Petrol. Geol. Bull, v. 18, no. 1, pp. 97-105, 4 figs., incl. maps, Jan. 1934,

Jodry, Richard Louis
1. A rapid method for determining the magnesium/calcium ratios of well
samples and its use as an aid in predicting structure and secondary
porosity in calecareous formations: Thesis for Degree of Master of
Science, Dept. of Geol. and Geog., Mich. State College, East Lansing,
1954. 49 pp. Unpublished.

Johnson, B. L.—See Fuller, M. L., 1.
Johnson, C. H.—See Gardner, E. D., 1.

Johnson, Douglas Wilson
*1, Relation of the law to underground waters: U. S. Geol. Survey Water-
Supply Paper 122, 1905. 55 pp.

Jones, Benjamin E.

1. (and Helland, R. 0.) Preliminary index to river surveys made by the
U. S. Geological Survey and other agencies: U. S. Geol. Survey Water-
Supply Paper 558, 1926. 108 pp. Revised to July 1, 1947, Water-Supply
Paper 995, 1948. 145 pp.

Jones, John T.

1. Unwatering the Hamilton mine: Eng. Min. Jour., v. 80, pp. 867-868,
Nov. 11, 1905. Describes the encountering of a water cavern while
drilling in one of the shafts, the immense head on the water, the drain-
age of water from higher level of a near-by mine, the subsequent filling
of both mines by the water, and the steps taken to exhaust the contents
of the cavity, after which the flow of water was normal. M.L.F.

2. The unwatering of the Hamilton and Ludington mines: Lake Superior
Min. Inst. Proc. (1905), v. 11, pp. 139-145, 1906.

Jopling, J. E.—See also Elliott, S. R., 3.
1. The Marquette range; its discovery, development, and resources: A.LM.E.
Trans., v. 27, pp. 541-555, 1897,
2. Personal experiences as mining engineer in the Marquette district:
Lake Superior Min. Inst. Proc., v. 24, pp. 335-842, 1925.
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