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citizens of Michigan on the payment of forwarding charges. A considerable number of
copies of each publication are reserved for sale at the list price.



DOUGLASS HOUGHTON, State Geologist

Reports from 1838-1846 were published with Legislative documents as follows:
S. D. means Senate Document: H. D., House Document; J. D., Joint Document.
State Geologist is abbreviated S. G., and State Geological Survey, S. G. S.

*1838. Report of a select committee of the Board of Regents of the University

on the collection of the S. G.
H. D. Vol. I, p. 1-2; 8. D. No. 1, p. 1. H. D. No. 55 is duplicate of No. 1. State-
ment of the expenditures on account of the S. G. S. for the year 1837.
H. D. No. 8. pp. 115-118; 8. D. No. 21. (First annual account of the S. G.), pp. 315-318.
Report of the S. G. (first annual).
H. D. No. 24, pp. 276-317, separately, No. 14, pp. 1-39.
Communication from the S. G.
No. 46, pp. 457-460.

*1839. Report of the 8. G. in relation to the improvement of State Salt Springs.

H. D. No. 2, pp. 39-45; S. D. No. 1, pp. 1-7. i

Report of the committee on the S. G.’s report in relation to the improvement of the
State Salt Springs.
. D. No. 4, p. 123. .

Report of the S. G. in relation to the iron ore, etc., on the school section in town five
south, range seven west, in Branch county.

H. D. No. 21, pp. 342-344.

Second annual report of the State Geologist.

H. D. No. 23, pp. 380-507; S. D. No. 12, pp. 264-391.

Report of the Committee of the Senate on Manufactures, to whom was referred the
communication of the S. G. relative to salt springs and the salines of the State.

S. D. No. 3, pp. 85-86 (parallel to H. D. No. 4).

Communication from the S. G. relative to the S. G. S.

S. D. No. 25, pp. 463-466.

*1840. Report of S. G. relative to the improvement of the salt springs.

H. D. No. 2, Vol. I, pp. 18-23; S. D. No. 8, Vol. II, pp. 153-158.

Annual report of the State Geologist (third, map of Wayne county).

H.SD. N(1>.122%, Vol. II, pp. 206-293; S. D. No. 7, Vol. II, pp. 66-153, separately No.

» Pp. 1- .

Report of the select committee to whom was referred the several reports of the S. G.
. D. No. 46, Vol. II, pp. 455-461. .

Report of the majority of the Committee on Finance on the communication and
accounts of the S. G. for 1839.

Report of the minority of the Committee on Finance on the same subject.

Report of the select committee on S. G.’s report and accounts relative to improve-
ment of Salt Springs, etc.

8. G.’s account for the year 1839, the same being the subject matter of the three
%'ecedmg reports.

S.'D. No. 15, 16, 17, 18, pp. 209-224.

*1841. Special message concerning State Salt Springs.
H., S.and J. D. No. 5, pé;. 235-254.
Annual report of the S. G. (fourth).
H., S. and J. D. No. 11, pp. 472-607, separately H. D. No. 27, pp. 1-184.
Report of the S. G. relative to county state maps.
H. D. No. 35, pp. 94-98.

*1842. Report of the 8. G. relative to the State Salt Springs.
H. D. No. 2, pp. 15-21; S. D. No. 1, pp. 1-9.
Report of the select committee in relation to the report of the S. G.
H. D. No. 19, pp. 77-79.
Annual report of the S. G. (fifth).
J. D. No. 9, pp. 436-441.

*1843. Annual report of S. G. (sixth).
J. D. No. 8, pp. 398-402.
ReBort of the S. G. relative to the State Salt Springs.
S. D. No. 9, pp. 402-408.

*Publication out of print,
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*1844. Annual report of the S. G. (seventh),
S. D. No. 11 (three pages).

D. Houghton undertook an arrangement with the Linear Survey ot the U. S. Land
flice by which a certain amount of geological work was done, which was never
bublished by the State, the results of which appear largely in the township plats
of the Land Office, and in the report of C, T. Jackson, 1849, U, S. S, Ex. D. No..
1, pp. 371-935, H. Ex. D. No. 5, Vol. 3, Part 3, including sub-reports of W, A,
Burt and Bela Hubbard on the (?eology of the sub-divisions of the Linear Survey,
First Session 31st Congress, an of Foster & Whitney, U. S. Geologists, Part I,
. Ex. D. No. 9, pp. 1-224 and 12 Plates, First Session 31st Congress; S. Ex. D.
No. 2, Vol. 2, P. 147, Second Session 31st Congress; Part II, S. Ex. D. No. 4, Vol.
3, p. 3, Special Session 324 Congress.
The work of the Geological Survey was interrupted by
while actively engaged in explorations.

*1846. Report from Geological Department by S. W, Higgins, principal assistant,
J. D. No. 12, 22 p

Report of the Jjoint cémmittee relative to the Geological Survey.
J. D. No. 15, 8 pages.

the death of D. Houghton

A, WINCHELL, State Geologist,

*First Biennia] Report of the Progress of the Geological Survey, embracing

observations on the geology, zoology and botany of the Lower Peninsula by
A. Winchell, 1860. 339 pp. 1 geological map.

Sketch of the history of the geology of Michigan.

Part I. (a) Physical structure of the northwest and general sketch of th
of Michigan,~the formations, their character, extent, thickness, etc.; (b) Tables of deep
borings, with exhibited geology; (¢) Economic }.fzeology: ores, coal, paint material, ypsum,
salt, salt wells, tables of analyses, production o salt, peat, wells, and springs; (d) hysical
geography, topography, hydrography, meteorology.

Part Ij. Catalog of the mmammals, birds, reptiles, and molluses of Michigan by M.
Miles, M. D., State Zoologist,

Part IIT. Catalog of the wild phaenogamous and acrogenous plants of Lower Michi-
gan with botanical notes upon the distribution.

€ geology

*Volume T, Upper Peninsula, 1869-1873. Accompanied by an atlas,

Part I. TIron Bearing Rocks (Economic) by T. B. Brooks. 320 pp. 4

views, 20
Pls. and 29 Figs. (a) Historical sketch of discovery

and development; (b) Geological
) Li gy, mineral composition
. (d) Geology of the Marquette iron region; (e) Menominee
iron region: (f) Gogebic and Montreal Tiver iron range: (2) Explorations; (h) Magne-
tism of rocks and use of the magnetic needle in explorations; (i) Method and cost of
inin ic ores; (j) Chemical composition and analyses; (k) Ap-
pendices: 1. Lithological descriptions of Huronian rocks and ores. 2. Catalog of state
collection. 3, Miscroscopic determination and descriptions, 4. Discovery ~ of iron
ores. 5. Magnetic analyses. 6. Synopsis of minings laws of Michigan. 7. Metallurg-
ical qualities, ete., of Lake Superior ores. 8. Structure of banded ores and Jjasper.
Part II. Copper District by Raphael Pumgelly. 144 pp. 11 atlas Dlates. “(a) Age
of copper bearing rocks; (b) Lithology; (¢) Paragenesis and derivation of copper and
associated minerals: (d) Correlation “of rocks; (e) Descriptive Cross-sections; (f)
General structure and lithology.

Part IIT. Palaeozoic Rocks  of the Upper Peninsula by C. Rominger, (a) Limits
and surface configuration; (b) General geology of the bed rock and the surface deposits;
(c) The formations, their character, distribution, fossils, minerals and ores, etc.

*Volume IT. Upper Peninsula 1869-1873, Appendices to Part 1, Volume I.

Iron Bearing Rocks (Economic) by T. B. Brooks. 298 pp., 20 Pls., 21 Figs.
. Appendix A: Lithological descriptions of 259 Specimens of Huronian and Lauren-
tian rocks by A. A, Julien. B: Catalog of state col ection of Huronian rocks and ores;
Microscopic determinations and descriptions of 78 specimens by C. . Wright; D:
Relating to the discovery of iron ores l\bdy United States surveyors; ~E: Notes on rocks
along the shores of Lake Supenpr near Marquette, from Mss. of Dr. Houghton; F: Iron
ore dock at L’Anse; G: Population of the Upper Peninsula in 1870; H: Magnetic analyses
and color of powder of Marquette ores by F. B. Jenney: I. Synopsis of mining laws
by C. D. Lawton; J. Metallurgical qualities and richness of Lake Superior ores, ete.,
]()fl’l H. B. Tuttle; K: Lamination, plication, and faulting of banded ore and Jasper
s.

—_—
*Publication out of print.
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C. ROMINGER, State Geologist,.

i 73-187 nd in paper. .. ..
Volume III. Lower Peninsula. 1873-1876. Bou 0 p ‘p S
Part I. Geology of the Lower Peninsula by C. Rominger. 225

4 Pls. 1 map (in pocket). (a) Geographical position and surface con-

3 i ;. (c) Soils;

i v insula; (b) Geological structure; :
ﬁguratllon Of'c I{‘g‘gl?rtefi?sl?bl. Helderberg group, 2. Igan_)%g;%%sgllgggl
‘( )BIIDa l%e(;zh(gles of éhio, 4. Waverly group, -Okcaro(k))rs]elzrvations e-
gfone?cfi. Goon Dlcasunes: ’anddi‘(tel?ict‘»_\%%edn (itlk‘lcgsélafe‘ quarries of Huron
%)l;; 8;1’58nﬁ%%lmsggegnrglgnﬁepgn on'the Salt Manufacture by S. S. Gar-
. : i 4 i . 61 pp.
i r ossil corals by C. Rominger. 1 -
551)%’{5t H’i‘higailseqp;()}:%gréfu]lg :Taborla.t%d” and finely illustrated mono

Y indi s of Michigan. = . ) ]
gr?%i?%?tefihfml;gﬁeg'o]tllfiscggzliibng for which price in full is required in all

cases.

*Volume IV. Upper Peninsula 1878-1880. 249 pp. 1 geological map
(in pocket).

. . X 1
boataply and Hosioes of the Gt (5 Somineer;, (@), General
4 logy o he dis . s :
;?x%o%{gg?gut?orfofg %geo%’r’on bez}ring fﬁlgggtnm%syarg af{sggll?r’iggr:roclsitsmﬁ_
g ] inee Iron 1 . 1 .
graﬁ)aﬁ;;r I%hagé%erl\lzrrxl%m distribution of iron bearing formations and
associated rocks.

C. E. WRIGHT AND M. E. WADSWORTH, State Geologists.

See Vol. IT and Vol. V, also the reports of the Commissioners of Mineral
e S%a:tistics and the following entry:

' i 1 and 1892.
Board f Geological Survey for 189 ‘ ‘
*Rep‘gfsoof‘e‘;)lﬁgtzge])r? Carl Rominger for 1881 and 1882; of C. E.
Wright for 1885 to 1888, inclusive.

i i H ts
rey its inception to 1892; (b) Repor
& %prlgg?niggefl}f);elysgfoz?rlld 1882, with notes on th]g 11*{)‘;1ri§gat,rlf%%
Socka’i azficinity of Gogebic lake, Michigan; (c) obet. o Wiight for
g ok o sty o ot Ml
aéré%hglﬁ;se ?él) 12? g)rietis b\?’aﬁsxw'ortki for %{SBESY 158(‘)11(118{1)12a lf:n(gzlgnelll)lfgc %,%Od
i } (s between Iron Riv d
gg}fgaltl?g tse}fo%nn%};%hrgglt\sia.rqueﬁte, on ociggf;(ﬁgtgfeggl?hgv%ﬁ z?cfug?e
1 i he i earing co betw A e
peming, %III gr:glilltiz,e Or]:x r}ggs,lrgﬁ the Mirqugttg& district, 0{1 fhe;l agteé)g%%x.
an tl1le en(()»n gas and oil, salt wells, building stoneé,‘%@)t,s late otc.;
A c?{utml?'of the geology of the iron, gold and copper dis l1r31;c RS LB
P cth' 1. Geological formations (a) Upger Pem?su D) Lower
Wa(.isw‘if_ 9. Azoic (Archean) system: (a) ascade ortr%;;,] jon on the
Peninsu a'd'm';éms or eruptives, (b) Republic formg)l ;| conglom-
Saeat seuartzites dolomite, jaspilite and iron ore,'t( diabage e for-
Tt 'q nglomerates quartzites, graywackes, grani e,I Abas éystem:
o tcco-g3 Chemical deposits of the Azoic; ~ 4. Pal ago Qe ystem:
]f)hyrg, o sandstone, Eastern sandstone, North Trap’rang » Sguth, Trap
ots ?, m5 Veins and copper deposits on Keweenaw oIt oo
ﬁlirrll%?‘éls and rocks of I\Iichigan;ﬁvarli&tlileasl, gx;)zlrsgssegfirﬂgxé)ts;&pgeologist, x-
isti ; ea
llsjmcfilflfgé’rd(f%oz}'a )l(gléa?'c-g‘fggrr?taining notes on the geology of Tuscola

county, etc.

L. L. HUBBARD, State Geologist.

{ i -1893.
insula 1881-1884; Lower Peninsula 1885
Vo}u%fegéor;rj Egg E;nﬂ?sil.aHubbard. Bound in heavy green cloth

Part. I. Geological Report on tilsesl‘UFS%e‘lr P’Ierl(l)ilrllsgl:lxd o(fJ Oi\)gg}lgfa{g:
g?(ggig;gcpﬂ)grﬁ%sgef Vi%f)kpgolm map and 2.geological cross sections.

*Publication out of print.
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94
Forward-
For‘.vrvlgrd' Pri Ching
(a) Int i v ) i N . . rice. Charges.
na)mes;ro?];l)(?té?rl‘}i;ietljimﬁoﬁo .the use and meaning of geologic terms and Price. Charges. sandstone, and 3. Pleistocene deposits; (c) Economic resources: Build-
1. Marquette regi group; (c) Diofitic group; (d) Iron ore group: ing stone, sandstones, gritstones (grindstones), shales and clays, soils,
Wisconsin. 5?gl€72fm5foalerrlgxrlganeeﬁ\ I’ l«lfl-legootg;bw,( )4. fenolqee-Gogebic; water supplies, wells and DOTINGS, €6C. .. oo vvitreeeeenrieeeerannnnnn $0.15 $0.05
group: (f) Mica schist formation: ( Sota: (e renaceous slate
n: (g) Keweenav . . .
= dIi)tae% flrgm g§?1°g¥ (())f Lower Michigan with refere‘ncl%r?gpbeep Borings *Volume VIII. Lower Peninsula—Economiec, 1900-1903. Bound in
oty T G e b e 1o R FAES heavy green loih
eum by L. L. . Llt, gypsum an etrol-
difficulties in Iéorggggaﬁgfe (?gti(genteﬁgl tgf&ologlcal conmderationg agd *pPart I. Clays and Shales of Michigan, Their Properties and Uses, by
rock formations from well orjngi (c)s é;uctlure and character of the H. Ries, 1900. 67 pp. 4 Pls. and 6 Figs. : ) .
Lower Peninsula and their economic roduegf)glcal formations of the (a) Physical ana chemical properties: (b) Uses: Fire brick, terra
various formations, 2. Occurrence fp cts: 1. Descriptions of the . cotta, pottery, Portland cement, mineral paint, road material, and slip
sum, salt, bromine and bromides. s roonomic products: coal, gyp- clays; (c) Shale bearing formations: 1. Coal measures, 2. Michigan
Methods of taking and testing s’ammlemf“at"%, oil and gas, and ~ 3. Series, 3. Coldwater, 4. Devonian (Antrim and Traverse formation),
sections and their preparation; and geglosieny e, borings; (d) Well 5. Hudson river; (d) Clay deposits; (c) Analyses; (f) Tests.
é%;rlggtréirc%]&rc kggsscript'ionsl of ddeepg borigﬁ?g%' s%%?%it%? diﬁﬂﬁgaﬁ%eg; Pélrt II. Coal in Michigan, its Mode of Occurreance and Qilaligy, by
s U SS, mineral, and water y A. C. Lane, 1901. 234 pp. 9 Pls. and 9 Figs. including one colored map
gf;etrateg in the various deep boringg?m(egn)t’cers)cs's’ Osfeglice)rfs? cé{h(s)tvgata : (a) Origin of coal; (b)p(%ccurrence: (c) AI%a-lyses and %ests: (d) Erosion
jor and minor structures of the Michigan Basiy ing }m% distgrban(:ﬁ; (e)( ]:;;x]gloratioxfl and 1developm&er;)t; ) Xalue of coal 100 15
ands and royalties; (g) Borings for coal arranged by counties......... . .15
*Volume VI, U ;i ; . : N
. pper Peninsula 1893-1897 : *Part III. Marl (Bog Lime) and its Application to the Manufacture
cloth. 7. Bound in heavy green of Portiand Cement, by David J. Hale and others, 1903. 400 pp. 23
s., 43 Figs. an colored map.
Targ?ert I. Isle Royale by A. C. Lane, 281 pp., 16 Pls. 29 Figs. 13 (a) Uses of marl; (b) Origin of marl: Davis’ researches upon the
(a) SH' . A . 8s. vegetable origin of marl; (c¢) An appendix on the shells of marls by
frop thlstgn_cal Introduction; (b) Construction of a Cross secti Bryant Walker; (d) Manufacture of Portland cement from marl; (e)
of T k-e 2““ records; (c) The succession of rocks: @: 1 Grlqn Development of marl and clay properties for the manufacture of Portland
cooligzr B‘robl' Appendxx to Chapter IV—Mathematical treatment agl} cement, by B. B. Lathbury; (f) Notes on the origin of Michigan bog
to KeweanamwanSi ie) Applications of the theory of the grain of rocls limes, A. C. Lane; (g) List of localities and mills; (h) Methods of testing
geology - (h) St?ggigsfap}f ) Pt(apro ﬁaphy; (g) ’fopogra hy and glacial cement, by R. L. Humphrey.
tm;ive into the Huronian.y’ 1) Chemical problems;” (j) Diabases in- Vol IX. Bound in h loth. 1904
art II. Keween; i i ; olume IX. Bound in hea reen clot 4 cee 1.00 .20
and their associated f*rlo“éklsj(;)lmLWgh If)abrt]cular reference to the felsites VY& . L
(a) Introductory statem yt~ - L. Hubbard. 155 pp. 10 Pls. 11 Figs. Part 1. The Delta of St. Clair River, by L. J. Cole, 1903. 28 pp.
area; (d) Other “oomremment; gb) Schlatter Lake area; (c) Bare Hili 4 Pls. and 2 Figs. Bound in paper. An exhaustive account of the B
(li’,ortagrlghLake area: (1) Reczng Wg;:}x{dn ég;:k}s) (:) rte(z?e Af}j;iln{ie ro?ki Xf the growth of this large delta at the mouth of a river draining a lake. 25 .05
1X: e crystallizati i " 50 Laxe; (g ppen- . Michi , 5 s
perior by Cyharlesza ll)g?a gﬁe'calgneP{g)m the copper mines of Lake Su- G.fg?t(}gmsdlg},elggsl?su%soi)pjfh;g 1,%’2}; aﬁgu;:lléﬁif;g:%eerr'llndzst;y byf
a) Introduction: 1. Properties of gypsum, . Early history o
industry, etc.; (b) Occurrence of gypsum in other countries; (¢) In
ALFRED C, LA thed ?nited Sﬁatesf: th(d)l\IHlils‘tory Sof the gtsflpsum indu%t-ry;. (ef) Geotlpgy
. LAN : and topography of the Michigan Series,—the gypsum bearing formation;
Val NE, State Geologist. () Gypsum deposits at St. Ignace: () Stidy of well borings; (h)
o 7 . . ichigan mines and mills; (i) Technology and chemistry of gypsum
llniletl} II. Lower Peninsula 1893-1900. Bound in heavy green and gypsum plasters; (j) Testing of gypsum wall plasters; (k) (?ngln
coth.......oo. oo of gypsum; (1) Uses of gypsum; (m) Appendices: Statistics and
Part I. Geological Rerert o are o o «. 8$1.25 $0.34 Lo o e =0 ) .60 .15
. eological Report on Monroe C : by W
240 pp. 17 P i iroe County by W. H. Sherzer. .
backe? Is., 8 Figs and 3 maps in colors. Botnd in paper, cloth *Annual Report for 1901. 304 pp. 15 Pls. and 7 Figs.
(a) Geographical and historical introducti N vork i i
And, L uction; ipti (a) Notes on the progress of work in Tuscola, Saginaw, Bay, Alpena,
nature, structure, distribution, and geological'his(tbo)r ]De%cnﬁ)txon of the Kent, Washtenaw, and Muskegon counties; (b) Preliminary report
and the Quaternary (glacial and post-glacial) d ¥ of the Devonian on Arenac county, by W. M. Gregory: 1. Introductory notes, 2. Lime-
ssdlt,l{g?ffs.fo(rfryaﬁ’é%%i) (d) The topographjcgfealtu)res:ep(()g)]ts’lz‘he(cs)oi(l)sf ;11113 . stone, 3. Gypsum, 4. Coal, 5. Water supply, water power, and flow-
RHETAL, xoad Tl Fihss st ronp S Maferials, lmestone, cemens 5 e i) VL hAleS, T iUl Tegoutees; (0 Report
gg& g&ffl?sl?gne“gggfrﬁgg I?lg]eroal' springs, Sali’se‘;%_n}a)('F;Ia’f‘lﬁgalmgnasst%]ﬁg %eology by ﬁ C. Lane: 1. C/lima%e, 2. 1Glalcial deposits, 3. Laﬁe
- . . I rigin of dolomite; (i i istory, 4. Economic resources: soils, marl, clay, water power, wells
county: Calcite, aragonite, strontianite, celegtite(l) IYInerals of Monroe and borings, oil and gas possibilities, salt, wate)r and mill)leral water,
Ie?tiglire g @ Fossils of the Dundee and the  Momros" 'fgrnxggggrtlg' eat, ete.: (@) D(isgr%)u%ion of the Plant Societies of Kent county, by
I IR el ) . E. Livingston; (e) Preliminary report on the surface geology of Lapeer
HPI?;{; 111'2 FC}eologwal Report on Huron county by A. C. Lane. - '330 pp. -50 -12 county, by F. B. Taylor; (f) Economic geology of Michigan: 1. Rela-
(a) Tist 1gs. and 2 maps in colors. Bound in paper, cloth back PP tion to the industrial world. = 2. Raw materials: water power, wood, oil
disidb tls orical introduction: (b) Geological column: Stratiera, sﬁ and gas, iron, copper, sandstone, limestone, salt, precious metals, etc.;
Jstribution, structure and geological history of the und [t srapny, (g) Limestones: ~1. Distribution, character and analyses of various
Zlo%éyp%’r?‘ﬂ%@%ﬁfl Zha]gs,c 2.I Marshall sandstones. gflﬁirégliggnfgernr%%— limesht-onef b%dsTin the state, 2‘f ]%Ievlellopmertl)t o{ d%)oséts;b (h) fgrati-
- 1 , - Loal measures, and 6. is YOSite graphy of the Traverse group of Michigan, by A. . Grabau. pp.
SS%) ’SI;()ﬂpqgraphlcv features: Beaches, moraines, gée{ﬁto(%e)nes()difsposn% Also contains valuable data concerning water supplies, limestone, shale
sou;ces-s' S(e) Wells, borings and water supplies: (f) Economi an and clay deposits in the regions of Little Traverse Bay and of Alpena
: Sand, sandstones and gritstones (grindst ¢ e (Thunder Bay to Presque Isle): (i) Deep wells and borings for Oil and
clays, limestone, road metal coal, ores (sulphid, stones), shales and Gas in Michigan: 1. Southwestern district, 2. Southeastern, 3. Port
?gslgugndf l?driﬂeg. gypsum, etc,; (g) Flabntg 1(%5):of H{O%ezéggtaggellfsad%' Huron, 4. Saginaw, 5. Northern part of state, 6. Lake Michigan
Part 11T arsGalll, Coldwater, and Bayport formations . , . .., . L 45 shore; = (j) Salt; (k) Meteorites; (I) Geothermal gradient; (m) Appen-
34 5 Pls.. o %Q ogical Report on Sanilac_county by ‘¢ H. Gordon. . .16 dix: 1. The Port Huron oil field, and 2. Wave cutting on west shore of
é?'Toposg"raph;gsfezrtlgrgsmalgg)ms g:ol?,rs. Eound in papef, cloth backs. Lake Huron, Sanilac county, by C. H. Gordon.
ure of the: undedy i (b) Stratigraphy, distribution, and struct.
e o erlying formations: 1.”Coldwater  shales,” 2. Marshall *Annual Report for 1902. 26 pp. 1 geological map. Published in
tion out of print. the Michigan Miner, Saginaw, January, 1903
t=} ? (=] b J .
(a) Preliminary report on the gypsum deposits of Michigan by G. P.

*Publication out of print.
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' ot i i coal analyses
waters: (¢) Price. Charges. occurrence, extent and distribution ?gdv;:\géﬁ\slsdcr?ﬁlrléggrsas. | apalyses
L ST {Cc ) : : ;
avier wells ands ep borimgaong; Toad mefal and boiler tests, character of associa

ing
Price. Charges.
Grimsley; (b) Field and Iaboratory tests of Bay county

Notes on economic product.
iron bearing rocks, water I

i ;6. Econo-
i hic features; 5. Drainage;
o e e anlg éé:(i)%aglygizlﬁgyshz;?gs 2101310 gﬁr?ep clay, ré)aoc} ggestgéesoﬂs, water supply $0.15
m will b tis on receipt of postage...........
Thi t will be sent gratis o pos o e
“Annual report for 1903, 342 pp. 6 Pls. (soil ve etation, and geo- This Tepor ot ot the molnscs of AT 1 ot Walker
ogic mapS) g Figs. | ) ’ ) 1 lg(f) 16§I%§;§§te%ggg% i% paper. A reliable a.n.d. fully 111ustrate ........ $0.20 05
(a) Relation of soils to mnatura] Vegetation in Roscommon ang Craw- of the land snails . .. .. .. oo o0 . s o o i
ford " countjes, by B. E. Livingston,g 30 pp.;  (b) Report on Drogress @ Annusl zeport of the Statf Si(;%mg%‘gt-mig‘éml s motes, on the
made in the Porcupine mountains; (c) Water Supply of Lower Michigan, or), Amoual report of the State
V. E. Cooper, 63 pp.: 1. Artesian ‘well areas,

- - Springs and non.
fjowmg wells, 3. Analyses of springs, 4. Topogranhy a.llald x%

. iTon
aterial, marl, shale, sand lime brick, road metal, gypsum, paint, iro
m ) s )
5. Water supply of Lenawee, Hillsdale

ater power,

I coal.
counties, 6, Anal f L Peninsuls Brainm’ S(%)J%Segh’ of s e
€8, 6. Analyses of Lower eninsula waters; aters of Upper
Pgninsulg of l\lllichigtan, byQA.‘(g_. 1Ifarne, 6’217 pp.& d1 Anglyses of lake, 1‘%%r, *Annual Report for 1906. 6021; pt}))' nd separately:
mine and wel] wa ers, - Well records an €ep borings, 3. Water win: arts bou gy ieki d Iron
bearing strata; (e) Limestone and limestone areas, analyses, ete., 25. Incmgﬁif;gg é%lcﬁ)ogy gofp portions of I\Penonélne;, g lc}iuii%ioglf agta,pled,
pp.; (f) Building ‘and road materials, 12 Dp.: 1. Stone, 2. Brick, and 3. (a)t, by I. C. Russell. 92 pp. 12 Pls. (2 map:
ement; (g) Analyses; (h) Transmission of heat into the earth, by A. coun ‘eﬁ' gd T imitive forest, 3. Hard
C. Lane, 43 'pp.: 1. Mathematica] calculation, 2. Grain of rock; (i) but un QF ography and drainage, 2. The an;fa,ce 5. Surface or
Theory of copper deposition, by A. (. Lane, 12'pp. " 9 Figs.; (j) Tam- 11; egfoggy 4. Topography of the rock fsums and their ori in,
arack mine cross section anq the Keweenaw lodes, 19 pp.; (k) Deep “1’0 Sap geology, 6. Description of surfa,cf’ s?_r lacial erosion and 9.
})I%rl?{%z efr(1)€ gllllo%g?o%r%ss' gtlc pp.; (1) Peat; (m) Topographical survey; g‘a&acio-ﬁuvia‘l erosion an depoSItS,' . 8 = ?. g ,,,,,,,,,, e .10 -05
' : S0lS . vt e » 19 Figs. Bound
. 9 Pls. (2 maps),
. s on_ Peat. 303 pp. 19 :
*Annual Report for 1904, 182 pp. 17 Pls, 5 Figs. 3 Maps, m*ﬁi}th ’8&‘& and brown ?Otg- O}Eiglitrioc% %’;‘;%?Stgf‘Fommon, charact%r
(@) Failure of wells along the Lower Huron river, Michigan, in 1904, L fhe 'ec(}l%%yo(%fp%%% bogs in Northern Peninsula, 4. I;sgs Igfet%%ads'
by Myron L. Fuller, 29 PD:: 1. Water supplies of the Lower Huron and distributi fuel, analyses, tests, etc., 6. Machinery a
river district, 2 Decline of water supplies of the wells, 3. Necessity 5. Value as a f peat fuels and peat litter. lack River by
of laws for regulating deep or artesian wells (b) Geological reconnajs. of manufacture 100 ipca,l section from Bessemer down B a‘g in paper
sance along the north shore of lakes Huron ang Michigan, by I. C Russell, (e) é %eo(;l g112 pp. 4 Pls. (1 map) 6 Figs. Bouré s 2p trati-
122 pp 15 Pls. igs.: 1 Intloductory statement, 2 Outline of geo- Ww. C. Gor 1 Hescription of region and data of SSUTr‘% Ze' o glacial
logical history, 3. Hardrock geology,—the formations, 4. Surface geology L. Ge“erg eological column, 3. Faults, 4. Surfa ks, 7. The
5. Glacial déposits, 6. Fluvio-glacial deposits, 7, Beaches of former graphy and rainage, 5. Correlations, 6. Intrusive rocks, 7. : .40 .10
akes, 8. Glacial lakes, 9. T ographic features of Jake shores, 10. cology aln wan o ceeeeans Tl
Lake and swam deposits, san dunes, and soils, 11. Recent changes re-Keweena L Michigan by Prof. C. S. Sargent of Har-
of shore line; ((pz) Executive report, containing notes on substitutes (d)__Crataegus in Southern ‘écing aper. A study of the crataegus—
for wood, clays and shales, sand-lime brick, cement, peat, coal, gold vard University. 61 pp. B?un therlr)l ic'higa,n, which occur in wonder- 10 05
aimdS oil; "(d) Repé)rt olf 1:s'peclal Ipolgnnru'ttee for tlﬁe Lake Superior region: pawihornes or thorn apples of southern Michigan, which oceur in wonder- . :
: Duccessions and relationg of formations obtainin in the various ety .ovnii . .
districts of United States and Canada, 2. The distgicts—Marquette, ful variety 1 report of the State Geologist, containing gotglsa onwggg
Penokee-Gogebic, Mesabi, Vermilion, Rainy Lake, Thunder Bay, North- (e) Annﬁa' hi ‘;n limestone, earthquakes, molding skan“,]e bg)’logical
¢rn Lake Huron, efe,, '3, Correlations, 4, The Laurentjan Froblem, (placer)tg; S&%plgies' coal, oil and gas, sand-lime brick,
%ivggaév% rﬁf' I&g)ar‘lv eslilslsa;md(ekzo rIngg Superior gold mining; (f) Black g’gg tv:,)?)ographic su'rveys. ete.
% ort for 1907. 288 pp.
*Annual Report for 1905. 638 pp. Annual Rep tel
. . ely: .
Includes the following parts bound separately: des the following parts bound separa tes on the topographic
*(a) An ecological survey in Northern Michigan 3by Chas. C. Adams, %;‘)C 1usta,te Geologist’s Teport %"3@? lﬁ%dgofgr oil and gas, etc., ex-
b IA én l_féc%oglcal Survey in the Porcupine Mountains and Isle Royale, survey, on ref%res%’agllogh&eaésgglg gnalyses limestone, cement and lime,
¥ A. G. Ruthven: tion, peat, c '
plora; s
part I The Porcupine Mountains: History, topography, ang e s ¥ands by H. Ries and J. A. Rosen. 54 pp. 5 Pls. 3
geology; Biota considered by field stations; Summary, interpreta- (b) Foundr};l aper. . Life of sand, 3.
tions, and conclusions, Flgs-l Bﬁgéluis%te pqualities of molding Sanrgf)'ldigé sa}Jg o%currenées.- .10 .05
Part II. Isle Royale; General geography; Biota considered by Mineral composition. 4. Notes on Michigan o by A. C. Lane.
fleld stations; Summary and conclusions. “2." "The ecologioa] distri- ary of the surface geology of M]cmgafn P er Michigan.
bution of birds in the Porcupine Mountains, by Otto Meci Teary : 66*3;) %ux}r}lr;l 3{ geological and 1 large soil map of Low
Part I The Lake Sy erior or slope of the first in ridge, ig: und in paper. ; i lal features, 2.
Part II. Carp river vaﬁey. v 13 mountain ridge 14 Fllssi?rg(g)lacial history, glaclal‘ldf&O?&S}eg‘gl gnfﬁiﬁal lake history,
Part IIT.  Hardwood fogeq} south of Carp river, Recent deposits, 3. Soil types, la. S
Part IV. Tittle Carp river valley, 5. Ice age in the Upper Pel{%lsﬁlﬂﬁ Lake, Oakland county, Michigan,
art Summary. (d) Biological Survey of S Figs. Bound in paper.
3. Ecological relations of the orthoptera in the Porcupine Mountains, by T. L. Hankinson. 130 ppl. by C. A. Davis, 2. Types of field
Notes on the plants of the Porcupine Mountains and jeia Royale, 1. PhySiOng’.hg and geo Bva by G A Davis, 5. The fauna, 6.
Annotated list of molluscs of the Porcupines “and ige Royale, stations, 3. Fish, 4. The7 OR g;diées- 1. Apparatus and methods
by Bryant Walker. 6 Spiders and insects from the Porcupines, Summary and conclusion, 7. Lbpend stomach contents of fish, IIL. 0
7. Cold blooded vertebrates of the Porcupines and Isle Royale. 8. n- of observations, II. Obserwilaflo 16 B 4
notated list of the birds of the Porcupine Mountains and IsleRoyale, Notes on aquatic insects, fish food, :
ot(e;s oln qhelmfgmm%ls of ];he I(’jorcug)ineg an‘g Isle (Ijkoyale. B di loth 1.50
eological Report on Bay Coun v, /. F. Cooper. 290 pp. ound in ci T e ’
17 Pls_including 5 maps. Bound ig cloth! ¥ P P Annual Report for 1908. 402 pp. .
History of the region and work previously done; 2, Geological f the State Geologist, containing notes on water,
column; 3, Saginaw coal formation: History “of coal development, (a) ~Annual report o 1t licks
sand-lime brick, peat, and sa ;
*Publication out of print.

ichi A. E. Seaman.
i i f Michigan, by A. C. Lane and
11£(3b1)3p Gta*zollgil.c al:%itglg.n OBound 1gn paper, cloth back.

*Publication out of print.
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Part I. The Pre Ordovici . l_naérd Price. Charges.
}1{ . -~Vrdovician Rocks. Part I7. From the St. Peters Frice. Charges. (a) Geological history and distrisblition_: (b)dS‘%ratigréiaft}:hg,jS?’;li'gﬁttling,
o Severml sonk istributi ‘ istribution; = (c) The Sylvania sandstone, its ,
of the several rocskvgggl the Dature, distribution and geological hi t. gggurlgcaolridilrsl rleconomic importance, etc,; (d) Description of Monrog
aid o drler 3t in variots pan P thickness, ch . andt s with 24 lates; (e) Stratigraphic and palaeontologic summary;
aid to dn,nerf%ragyg%e;n b¥$éouslg)arts of the state. 'tcisaraacxtrzrlh:ﬁg f((f))ss&s)rx‘"‘;:llta}iigxft opfat}fes'l\lonroe formation of Michigan, Ohio, and Ca.nadg
(¢) _ Report on th *¥, oil and gas, 8ypsum, coal, etc.. . ., $0.15 $0.05 with the Upper Silurian of eastern North America and elsewhere; an” 0.50 $0.15
pp. 8 PIs. (maps) Sgi?j(gsogygguggswla county, by C. A. Davis 236 ' ' (g) Palaeogeography of Monroe time. ..................coeeennens
Lipohgsical geography, 5 Glacig; PADCT: Cloth back. L . .
of ihe Palacozoic formations, Locial history,” 3. SodC 4 oot *Publication 3, Geological Series 2. 1910, - .
Sucts: _coal, SandStone,as;%I:is’agé’ ek Cooper, 5. Economic pro> The Iron River Iron Bearing District of Michigan by R. C.
Sibply 7 Nafed PO, e 6. “Unicrironnd "mefel naters salt Allen. 150 16 Pls., 18 Figs., 1 geologic and topographic
supply, 7. Native vegetation . .. Underground and artesian water ma‘;) . BounIc)lpﬂl papor .,cloth ba}:l’(s
(d)  Intrusive Rocks £ ST ate 65 10 . : . ‘
Pesed - i S op Bohemla, Keweenay i ichi ' istory and development; table of iron ore shipments, 1882-
bacly: e or 2 B Figs. Bounvdlgigngégg?hggg]ﬁ 198%); IH)S)lghsg;siography: Topographic features, glacial and glacio-fluvial

i i : in—Brule
Moot i deposits, soils, drainage, etc.; (c) General geology: 1. Kewatin—B1 e
of K Slaphy, 2. General geological structure and Cross section vgll)carlxisés; 2. Lower Huronian—the Saunders formation, its distribu

om3 of sanbr, guon it ol ot i i adjacent formations;
relations of gabbro, gabbro aDIitegtoaggé%rgeasrclfi]pagolﬁsé % eological tion, character, structure, thickness and relation to adj
)

ian— Michigamme slate series: 1. Distribution,
Biologi i Summary. 10 -03 é%;rzglt)grerarﬁursqclrla%%urge 21. 1’%}115 Vulcan formation, its distribution,
st Survey of Miohigan for 1908 character, structure, ore tbodies, andd t}%(rau Sr_nvlélses, 53'R'£1121§i05111:tzsf atlkllg
An_ Ecological Surve . graywackes, 4. Basic_intrusives and_extrusives, 5. S of the
frecti T Kams i ¥ aunders (Lower Huronian) formation; (e
th;dliecmn ot C Adams. 3.0?"&'1?" ‘I:a:ke SuDerIOT, Prepared under ’IFJI’%) el&)rg(?x}i(i:lil;rll{l—%ﬁe thS%e?idaIrll forngx%tion; (f)f CO&l’dlfélI?é]SS og dg}r)i(ésixr;

art, I. . Tttt e A & R les: 1. ources o sedim i . T
(&)l Islgcﬁlgg;%l g: per%' i : 18 f)lfmilro%f ft(g?nzlx\ggglgagfn’ll?hgeiréon ores—their character and composition;
(b) The ECOIOg%’CaI Rel %‘ lotic Envxronment, by Dr. ¢. ¢ Ad . (g) The iron ore deposits—their form, structure, depth, relation to wall

%)e a%%n; (c) The EOOISg?Cﬁ%igtfri%lgti{)l}lvg tt%br%t_edFag né" By Dr, }%mj rgcks, etc.; (h) Concentration of the ores, (i) Exploration.
e Fall Migration of Birds at the Birds, by Otto McCreary: : ‘
A%al\g?f M. Peet: (e) The Ecolog?cal‘g%%%gggitgr? olgaBrirgg’ %i}eDRogalg: *Publication 4, BioI%glcal Serflesh2.Q 19(1111].j Region on the South
: t A Biological Survey of the Sand Dune Region

i (f) The Coleopter: f
the North American Dera of Isle Royale and thejs Relation to
Part II, Anna tatedc%ggsr:s of Dispersal, by Dr, (. C. Adams, " to

Shore of Saginaw Bay, Michigan.
(@) Notes on the Vegetation of Isle Ro

(a) Description of the environmental conditions and a discussion of

Annotated List of Certain T yale, by W. 'P. Holt. (b i ¢ P e R om0y Feotogtcal
&%ngtr%fl%%tgito?ftlfhelg\ggll}}:é]&erg;b?rt*‘e' ;’ntb%vgf{eg ' ((J&)Algg mst (cg %e(ela’jgteigggagfh ﬁgel}gltégg’s lg)sfr tG(.e H;;(]Z‘obnz; t(C) Ca%alggyﬁog{eféa%t;;A (%)
(e) Neuropteroid Insee ts f rpedition fo Isle Royale by A Pp&r on Mollusca, by H. B. Baker; (e) hysanog %{a :nCarriker era, % i
(1) Dibtera of the 1005 s, [TOM Isle Royaie, by P 2 ¢ "Needhare! Shull; (1) Mallophaga, by 'C. A. Shill and M. A Carriker, Jr.i' (6) Fish
N rof. J. S. Hine; (g) A#Wgrsngr Museum Expedition to Isle Royale )r)n by A. L. Leathers; (h) Amphlblzé'nsi and l\'ilm)mmzils ¥ AL G, Butbee

E. 8. Titus; (h) The 1{1& ated List of Isle Royale Hymenop%’efa'by (i) Birds, by N. A. Wood and Fred Gaige; (j) , by N. A.

Blooded Vertebrates, by DS}_bK DGr: l‘g’m . _V‘%}eeler; (i) The Col o Jovical Sorios 8. 1011

the Birds, by Max M. Peet. ()" Nt WAVeN: (1) Annotated Tigod Publication 5, Geological Series 3. . L Uolift of the
their Ecologica] Relations, by Dr. %.e%.o I.}&dI:IrgsRoyale Mammals and Part 1. The Late Glacial and Post Glacial Upli

Michigan Basin, and Earthquakes in Michigan, by Prof. W. H.
Hobb%. 96 pp. ‘4 Pls. 53 Figs. Bound in paper, cloth backs.

1 i ilti f th counties; (b) Evidences of
e ¢ ALLEN’ State GeOIogiSt' upg?%)t: LSa}tlgrél pllilrfgs,a I:;riax}gtizllllgc (t)ergl%res %»rxllld gotched cliffs, stacks, sea

i i i ; ilbert’s
: ches, etc.; (c) History of the successive glacial lakes; (d) Gi 1
oy S PUBLICATION ia);op‘ilsecy of fu(tlire rever%a-l of the St. Lawrence drainage to the earlier

yaom DisconmmnAt Rerorr A i H ing of the ancient beaches. (f) Hinge lines;
YEar IQ%SSTI\J(‘};]?&&O%’IFI‘?SE‘QIAS DIECONTIN UED Wity THZ&T ;OS [;‘ig; ?g%lc%%gdgru%(f:t ’ané?gnzv%léglchgesfaboluftt northern end of Green Bay; )
J UENT Reports Conclusions regarding manner of uplift.
OF PUBLICATIoNs_ ARE ISSUED IN THE Form gonclusl Eartghquakes. - e
(a) Early history; (b) Newspaper and telegraph period; (c)
Publi t i i earthquakes; (d) Earthquakes connected with the mines of the North- 91 04
e 1} BIOIOgIca,I Series L. 1909 ern Peninsula. . . ...t i it .
Biological Surv. P : ) ) i
oy of Michigan i i n 6, Geological Series 4, 1912.
ks, S5 b AT P Pound in Pubhca{‘l}?e %ewienagw Series of ,Michigan, by Dr. A. C. Lane. 2

& e Cramtishes of Michigan, by 4. 5. Vols. 983 pp. 15 Pls. (Maps included), Pls. VIII-XV in

and - Iif : n, by Pearse, . . :
K"g{) to ﬁicl?igglrgbeciés- Eg“}ﬁ’éggipggl}l)orftance; 3. %lgéssihc;t'ionablf pocket, 69 Figs.
. The Insect Galls' of Mieh Ol Species and habits. =~
N b o Ofssx)ogcil\gslcmgan’ by e cooks 1. Classifica- ?’olunlge I'lar description of major geological structures of Lake Superior
. (IC) The Birds of School Girl’s Glen, Ann Arh ichi Ba:‘i% th%psutratigraphy etc.: 1. The Keweenaw fault and other faults,
rlélgigg@l %rn%?sf)tlz(‘)i%ﬁtby A. D. Tinker, y(9 Pls )r Olr ! M’Il‘?)lll)lgglg hA sftudy 2. The general character and succession 05f It{he ]lt)edg, m?rleg(l)sum%s
: spc oS i Yenvir ) ism, . ultans , 6.
Lt of Species; 4. f}llﬁlrz)?;’tsé)de fige, " Telation toenvironment; 3, Seqsons; Sheas imes and’ thoots T 7 Kimtacn saoiogy, S?SDistri?uttiﬁn of ‘float
. usens of Napiig s igi i H ¢ d chemical relations o e Kewee-
e Huseunt of Natural sgl%%grf abl%ngma] i by H I Smith c%ppelll*,mdil;? (lg)()Ilrvllexrclfégzg;?c E1?)21rography—the minerals and textures;
., vo New Yok LT treeeen ! .25 .05 I(ld)vw’il‘he grain of igneous rocks; (e) Detailed stratigraphy as shown
Publication 2, Geological Series 1. 1910 by Vt(ﬁﬁ nr{gnﬁs and outerops.
e Monro ‘ : ichi Temperature of the co per mines; (g) Mine waters; (h) Copper
Regions b Pe Formation of Southern Michigan and adjoini for(lgation' p‘(Ei) Comparison v«?ith similar deposits; (j) The'development
g10ns by Professors A, W. Grabau and W H Sh oS of the copper mines and their geological relations, by A. H. Meuche;
pp- 52 Pls" o Flgs. o oraer. 248 (k) Appendix: Recent developments, geological questions, and biblio- 2 65 35
F=0 €2 ) 05 a0 . .

*Publication out of print.
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1912,
no?;;rfi;e Geglo%y of the Northern Peninsylg of Michigan, with
Tones o %%rrlcu tural conditions and water power, by Frank
ot éeo]ogy . esoﬂPins'ap; F]lggs. d(P_late ITisa large scalc
S . oun
Py of in paper, cloth backs,
Fce)isliaigr%nst, drumlins, eskers, k ‘
) Istory,—old shore lines and beaches; 0 1,
ggégt&te%g?rlqtum’ prlssmg! and their d%cpoessj'tsgd)(gsalé?ismogtonagony
s andps @lure and brecipitation; (f) "Notes on agri ?tlc PO
oil classes by townships: (g) Water pov&%r'cu (},il)ra%Vggglj

1911,

ul(\}ltlixéirsé]ncll{ersolurces of Michigan with statistical tables of pro-
Jenon an value of mineral produets for 1910, 1911, ang rior
o o265 pp. 21 Pls. 19 Figs.  (Maps included)) T
Py S.Co%)pir Industry of Michigan, by R. E. Hore, 116
s gs.: ;. Location of mines, general geology of Kew'eena,w%)dinltz

structure and litholo, i
gy of the copper bearing r
rence of the copper, ~ 3. Ore deposits or lodgs, Ocﬁsbhgfalf\:/ft%geagfi oxfglltxré

of the ore, 5 Methods of

¢ ore, 5. C Drospecting and de
gfldnll)lrrgggs, ’71AO CPrushmg and concentration VSEIOISHI?lgﬁt" O lethods
, Tesent condition of industrif i ng compaasts

12, Statisti ) _ : , 11, Mini i
bS atistical tables—production, costs and profits. Mining companies,

tricts, cargo analyses, price, i i
ngg)lg,?;tliggﬁ (%Wéler?hig ; Salsésf;eg;gggs'r%t&s and mine values, list of mines
N Industry in Michigan, by Prof. A hi
é: ]g%’%a(;guglond—pro uction, history and devélgﬁlge}rllﬁ:teéfg?h%p" d3 s
firngenl 3.gai{hén§ b%as‘trofrllu’r}aces of Michigan: Charcoal fufnaclgs~uég%
gr%gs irﬁn 3k LT, es’ Step Process for the metallization of Tow
ichigan Coal by R. A. Smith, 44 i
i powi) : N ’ 2 i i

gﬁgé %{}Sltrfllé c{)tasl %%s&tlcog; laggr(_extent, thjclgnlggs' of I::_‘gg:l' follr}nrl;ltlfo%\lh%lgggrlz
areas Tavom o & o occurriszlgés,' variation in Michigan coa] measures,

ploration “and development, 5

6. Production, 7. Mining methe Y i !

6. el;odlg;ion, distr(ijbutiog, T];%ggdz t%nd the mines, 8. Statistical tables

bsum and Gypsum Pr(’)ducis, by R. A i i
tlib nCOHaDQS(l;tégln of gypsum, 2. Varieties,y 3.'Oc'cusrlxr'gxt1}éé %IPJ) ’d‘lt 'Igg'
gyps'um,' ' ?‘i%fls:umo%igg%ct 5. grigin, 6. Manufacture of cizslcrllnelg
graphichlablSesltof produdiod S, 8. Production, 9, Statistical and
. . Lhe Salt Industry, by C. W. Cook 21 "

son Bt Bt of Sunay et 8P ol B b, 1
Hion g brolt - Cl; )G wvaporating methods, 3. .
Hon grading, 4. List of companies, 5, Statistical tables o?% plll*})s Sg-

(8) Michigan Cement, 17 pD., 2 Pls.

of cements, 3. R, 1. Historical, 2. Classification

. . AW materials: Sources of I ili ;
List of compa r1al S ol lime, silica, and alum
graphy. panies, 5. Statistical tables, 6. Present outlook, 7.1%31"511‘(‘,1_’

(h) " Gold in Michigan, b
( » by R. C. Allen: 1. Di i ichi,
2. (’iI;heOEi{lo%%sdaggs oil;]h%/zl‘l_ crﬁiggi, b3. I\I/I{iniﬁg compz;lsl(l;gs‘:er%.ulllévclg'hgﬁg'
. ; . DY R, AL ith: : i :
Anticlinals, 3. 0il fields and districts: PortS IPIllflk}dn }iéllé)'(pslgﬁat%g:s’ter%

), Miscellaneous Statistical "t
€ 0 ables—pottery, mi i
sandstone, lime, limestone, sand and gravel, saS;ld-Illiirlggrgi'iciatgisc'kcgﬁ%

1) Appendix—~Pr, ; .
for 1911Pp ix—Production and value of mineral products of Michigan
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$0.94 $0 05

Publication 9, Geological Series 7.
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1910.

Surface Geology and Agricultural Conditions of the Southern
Chapter on Climate, by C. F.

Peninsula, by Frank Leverett.
Schneider. 144 pp. 15 Pls. (3 maps), 16 Figs.
(a) Physiography: 1. General geologic features and geologic terms,
2. Altitude, 3. Drainage systems.
(b) Climatic_conditions: 1. Seasonal and annual means, 2. Tem-
Precipitation, 5. Drought, 6. Sunshine,

perature, 3.
7. Winds,

2

Lake Chicago,
Arkona,
9. Lake Wayne, 10. Lake Elkton,
Lake St. Clair, 12. Lake Algonquin,

Ci

Publication 10, Biological Series 3.
Thompson and Helen Thompson.

The Amphibians by Crystal Thompson and Helen Thompson:

ture,
Description of species,
and Frances Dunbar:
and preserving specimens,
General biblicgraphy; (e) Memoranda towards

Frosts, 4.

8. Relative humidity, 9. General climatic data.

1. Features due to early stages of glaciation,

. Moraines and their outwash, 3. Features beiween moraines.

(d) Take features and history: 1. Introductory statement, 2.

3. ILake Maumee, 4. First Lake Saginaw, 5. Lake

6. Later Lake Saginaw, 7. Lake Whittlesey, 8. Lake Warren,
11. Beginnings of Lake Erie and

13. Nipissing Great Lakes.

(e) Agricultural conditions: 1. General notes, 2. Conditions by

ounties (in tabulated fOTM) .. . o .vverr v viiiiir et e eeeeeeeen

1911.

The Herpetology of Michigan, by A. G. Ruthven, Crystal
190 pp. 11 Pls. 55 Figs.

(b) General introduction; (c)
1. Litera-
2. Methods of study, collecting and preserving specimens, 3.

(d) The Reptiles, by A. G. Ruthven
1. Literature, 2. Methods of study, collecting
3. Description of species, 4. Glossary, 5.
Bibliography of the

(c) Glacial features:

(a) The Herpetology of Michigan;

4. Glossary;

Archaeology of Michigan, by Harlan I. Smith.............. ........

Publication 11, Geological Series 8.

145 pp. 7 Pls.

1911.
Geological Report on Arenac County, by W. M. Gregory.
18 Figs.

(a) Historical and geographical introduction; (b) Previous geological
work; (c) Climate; (d) The geological column; “(e) Geology of the
palaeozoic formations; (f) Pleistocene or glacial geology; (g) Water
resources: Pt. I. Hydrology, Pt. IIL. Hydrography; (h) Altitudes
or elevations: (i) The soil and soil products; (j) Economic resources
and raw materials: sand and gravel, the sand soil products, the jack
pine flora, clay, gypsum, limestone, coal, water resources, and the soils.

Publication 12, Geological Series 9.

1911.

(@)

Publication 13, Geological Series 10.

Geological Report on Wayne County by W. H. Sherzer. 388
pp. 32 Pls. 22 Figs.

Geographical and historical introduction:
Huron-Erie Basin: 1. Iceinvasions, x ) t
raphy of Wayne county: Moraines, till plains, glacial outwash plains,
beaches, deltas, distributaries, lake deposits: (d) Drainage; (e) Soils and
subsoils; (f) Climate; (g) Geological formations: 1. Coldwater shale,
2. Berea sandstone, 3. Antrim shale, 4. Traverse limestones and shales,
5. Dundee limestone, 6. Monroce formation, 7. Salina, 8. Niagara
limestone, 9. Deeper lying formations; (h) Water resources: 1. Surface
waters, 2. Waters from lake and river deposits, 3. From glacial deposits,
4. From bed rock, 5. Water decline in Lower Huron region; (j) Econo-
mic resources: 1. Materials for constructive purgoses—clays, sand, gravel,
limestone, dolomite, and sandlime brick, 2. Chemical materials for di-
rect use or manufacture,—calcium carbonate, glass sand, mineral waters,
rock salt, and pigments, 3. Abrasives, 4. Tuels,—peat, oil and gas; (k)
Summaries by civil divisions: 1. Morainic areas, 2. Till plain areas, 3.
‘Delta areas, 4. Beach and dune areas; (k) Preliminary report on the
fauna of the Dundee limestone by A. W. Grabau: 1. Summary of
faunas 2. Summary of Dundee-Columbus fauna, 3. Supplementary

MOt .o e

1912.

Mineral Resources of Michigan with statistical tables of pro-
duction and value of mineral produets for 1912 and prior years.
255 pp. 8 Pls. 1 Tig.

(a) Michigan copper industry in 1912, by R. E. Hore, Michigan College
of Mines. 81 pp. 8 Pls. 1. General trade conditions,—dividends paid
by companies, scarcity of labor, increased construction and development

(b)_ Glacial history of the
Lake history; (c) Physiog-

.80

.50

$0.60 $0.06

10

10
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work, diamond dri i 's liabili a
nd drill exploration, employer’s liability and workmen’s com- Price. Chﬂrgges-

bensation act. 2. The co i - ; i
talg%)e)s. Potach pper indusiry by companies. 3 Statistical zlren}gon Iime(sitcgm};s. 5. Explorations and records of wells ithchoolcraft,
. otash. 1. Investigation by Trnj . . Mackinac an ippewa counties and on Manitoulin Island, Ontario.
ical Surveys. 2. The salt d%positsbgf %ﬂ},ﬁgaﬁf“{fs %I}‘]d C_ana(}xar'} Geolog- (m) The regu]atil()m of drilling and care of deep borings. 1. Flooding
4. Possible occurrence of potash salts and pétaéh br?ones of dzposition. of oil and gas sands by water from improperly cased or abandoned and
test wells for potash in Saginaw valley. nes. 5. Projected unplugged wells. 2. Menace of oil and gas wells to coal mining operations
(¢) Sand and gravel. 1. Production and value. 2. New di ) and to valuable brines, mineral and potable waters. 3. Necessity for the
- <. New directory. 3. regulation of the drilling and care of borings. 4. Inadequacy of present

Testing of sand and gravel for concrete m i
(d) %‘rellminary statement on limestongterlla]i)revious . laws. 5. Difficulties of framing adequate remedial and preventative
stone. 2. Present limestone reserves £ the st S Teports on lime- measures. 6. Conference of interested parties called by the U. S. Bureau
limestone deposits of the state in 1913.0 1¢ state. 3. I'ield work on the of Mines. 7. The proposed regulations. °
. (e) Statistical tables for 1912 and prior years. 1. It . (n)  Bituminous or oil shales. 1. Oil shale industry in the United
iron. 3. Portland cement. 4. Salt. = 5, Biick and lti]eon é’rec 2 Pig States in 1860. 2. History of the oil shale industry in Scotland and other
¥ . - Coal. 7. countries. 3. Investigation of the oil shale resources of eastern Canada by

the Department of Mines of Canada in 1910. 4. By-products of the oil
shale industry. 5. Recent investigation of the oil shales of Colorado and
Utah by the U. S. Geological Survey. 6. Oil shales of Michigan. 7. Oil

Limestone. 8. Sand and gravel. 9. G i
I . 8. avel. 9. Gypsum. 10. Silver. 11, i
1135101&1 12. Pottgry. 13. Mineral water. 14. Trap r})gﬁr 1151 S%x?l?]%tlz;;nee
. ay. 17. Natural gas. 18. Summary table of production and value

of mineral products for 1912.
() Directory of mineral producers in Michigan for 1912. ... . ... .. $0.60 $0 10 shales and oil coals as future resources of oil.. .. ....................... $0.60  $0.10
Publication 14, Geological Series 11. 1912, Publication 15, Geological Series 12. 1913.
The Occurrence of Oil 1as i ichi Bri d Salt D its of Michigan, by Chas. W. Cook
and Gas in Michi an, b Nt rine and »a Jeposits gan, by . . ,
281 pp., 3 Pls., 19 Figs. gan, by R. A. Smith, 181 pp., 15 Pls., 47 Figs.
exé?gratlj‘gétﬁ%rtr gilllsg,]rﬂljtaé"a < léng\'arni_ngtagaiusﬁ fraudulent schemes for Pré%r)ioulsn&%)g{mtion' 1. Distribution. 2. Physical properties of salt. 3.
I » . 2 L against so-called ““locators’ and *“oi : o .
(s;\g)elggst_ion.z Community projects.” 3. En couragement of Iegr;tima(zlel ini%?gtilgéstorlcal account. 1. Governmental development. 2. Private
b i ; eori igi 1 its. 1. ic. 2. -
oSN 1. Objckand e of the o, 2. Acknow- S Bttt et depos, 1 Vol 2 wrepor
¢) The Michigan Basin. i . (d) Brine theories. 1. Original sea water. 2. Solution.
3. The geological %e&imi" S;ﬁd fé}%&%{'&{ssﬁggﬁ;’gei 2. Minor structure. (e) Geology of the brine and rock salt formations and the character and
(d) Geological factors controlling th. p ed. . origin of the brines and rock salt. 1. Parma. 2. Marshall. 3. Berea Grit.
iI,‘het .anticlinal theory. 2. Forms 0? oileaggcégrsel}(ége?xfro?r% a,néi %}aﬁﬁer;' é ndee. 5. Upper Monroe or Detroit River Series. 6. Salina. 7.
izations ¢ i applicati I - 3. - ummary.
Dressure ;Sgcﬁrsmélaﬁlsge dg)p]slcalgmn of the anticlinal theory. 4. Rock () Salt manufacture. 1. Wells—well drilling machinery, boring and
(&) The Port Huron of fe® indications of oil and gas. pumping methods. 2. Preliminary treatment of brines. 3. Methods of
2. Geological conditjog;1 iox e{d. 1s Tatly history and evelopment. evaporation—direct heat and steam.
4. Explorations and records of o %{Il'OIHar‘O‘ 3. The Petrolia oil field. (g) Character, production and value of salt in Michigan.
and records of wells in the Port 1o western Ontario. 5. Explorations (h) Geology, production and operating companies by counties. 1. Sag-
anticline. 8. The oil horizons g, 1 gn 0il field. " 6. The Port Huron inaw. 2. Bay. 3. Huron. 4. Macomb. 5. Losco. 6. Midland. 7. Gratiot.
counties. : s. 9. Early salt wells in Huron and Sanilac 8. Manistee. 9. St. Clair. 10. Mason. 11. Wayne.  12. Isabella.
(i) Appendix A. Bibliography of Michigan salt deposits. 60 10

(f) The southeastern district 1. Rock str i
) ) t rict. . uctures. .
fgrﬁgg:é%nsﬁ&géé&nngﬂaiggmlmzong.“ 3. Explorations and r%ecg%glsa(t)lfogel?g
V , , ale and Wayne counties. 4. Local structures
Wyandotte and Stony Island anticlines. 5 i T recordare
1 S . 5. Exploratio
vcgells in Washtenaw, Oakland, Macomb and &t. Iélair co?xsn?ileusj regorfs&ﬁ
s ructureim Macomb and eastern St. Clair counties. 7. Conclusions.
o (g) The Sagmaw oil field. . 1. The Saginaw Valley Developmént
hgrlggzgy' 52.F;“1’1§r§glgénaw m%tlchne. 3. The explorations. 4. The oil
po?Iilt)ionéof The o0 area for exploration. 6. Character and com-
entral Michigan. 1. Geographic and geologi i
gﬁgé?ggt}gg% e?l%d é?cgrd_s 01{/[ wells inKBay, Saginfw, Ggéges{e%]a%)?dsl‘angl
, » bladwin, Mecosta, Kent, Tonia, Barry, Eator I ,
Jackson and Calhoun counties. 3. Local ge i Wingeton. Shona,
1 ¢ . . ology in Liv i -
see and Clinton counties. 4. _EXpIorationg a,ndgrecordsvg%%ifte??st Shiawas
AH(I) . The southwestern district. 1. Occurrence of oil in the vicinity of
p]oiggirtl)hs 2‘ingh&rcactéesr off th(lel fortmztﬁons and local structures. 3. FEx-
1t X ords of wells a egan. 4. The local stru es |
ge;;ig?é ;ha(?sﬂitag%sc?&lé and I]%q}amazoo counties—the BerrireunC té%??né%
3 near S, ¢ i i )
tw(r;)s ar‘lg Tecard iticline e iles. 5. The oil horizons. 6. Explora-
i estern Michigan. 1. Explorations and records f i
é\’[ug%{gg;)gn é\é{iionagq tll\q/lanist_ee counties. 2. The Manistge aj}ﬁlilcslinlél
. Oc i i ;
th% g)ne}samg gasgwell.n € vicinity of Portage Lake, Manistee county,
<) Northern Lower Michigan. 1. Relation of surface i
ﬁ)é%l&rgti)oor;ht ii]g?gl?HESOClil g%olo,;;y. t'3‘ Litt(lje Traverse bay gfpl%%gqga?
) . - LXplorations and records of wells in B i
Emmet, Charlevoix, Wexford Chebo, mon.
) , 3 , C ygan, Crawford, )
Presque Isle and A}pena counties. 5. Local structu?es inR%lsl(éOI;?(I#gﬁ-’
gastern part of the Southern Peninsula. 6. Relation of rock formations
80 %ggzé(l’gs%%;q 1% A%gnlaorc%unty. 7. Explorations and records of wells.
aHg)AI‘&pac}fOﬁntiéS. Xplorations and records of wells in Iosco, Ogemaw
) orthern Peninsula. 1. The Paleozoic ares. 2 Th is, i
iictlon._ 3. Explorations and records of wells in eastern Wfscgllssicrg I;Sillﬁ
enominee and Delta counties. 4. Cccurrence of oil and asphalt in the

(J) Appendix B. The salt inspection law.................... .....

Publication 16, Geological Series 13. 1913.

Mineral Resources of Michigan for 1913 and prior years.

(a)  The Michigan Copper Industry in 1913 by R. E. Hore. 1. General
conditions. 2. Profits and losses. 3. Cost of mining. 4. Wages paid.
5. Exploration. 6. New construction. 7. Earnings and dividends. 8.
Summary of mining operations for 1913 by mines.” 9. Statistical tables
of production and value of copper. 10. Summaries of financial statements
of mining companies.

(b)  The Iron Ore Reserves of Michigan by R. C. Allen. 1. A brief
description of the iron bearing formations—relation to other formations;
thickness, deformation and alteration; the formation of the ore bodies:
depth to which iron ore occurs. 2. Importance of the iron mining in-
dustry in Michigan. 3. Permanency of the industry—mining at deep
levels, development of unexplored lands, opening of abandoned mines,
utilization of low grade ores, and recent estimates of Michigan iron ore
reserves. 4. Royalty and ownership. 5. Value of iron ore in Michigan
in 1913. 6. Statistical tables on production and value of iron ore, on iron
ore reserves, mining costs and appraised value of mines, prices of ore,
freight rates, iron ore shipments by mines, ranges and counties. 7. List of
active iron mines with location, ownershir, depth of bottom levels and
number of men employed.

(¢) Non-metallic Minerals by R. A. Smith. 1. Limestone—general
business conditions, description of the limestone formations, location and
character of the principal deposits, statistical tables of production and
value. 2. Lime—general business conditions and statistical tables. 3.
Sandstone—general character of the sandstones of Michigan, causes of the
decline of the sandstone industry, statistical tables. 4. Shale—Uses of
shale and location of shale resources. 5. Trap rock—Ilocation of the trap
rock deposits, growth of the industry, statistical tables. 6. Grindstones
and scythestones—location of the grit or grindstone quarries and method
of quarrying. 7. The Michigan Slate Industry by O. R. Hamilton—Iloca-
tion and description of the black slate deposits of Baraga county, attempted
developments, former production and value of slate. 8. Sand and gravel
—growth of the industry, difficulty of obtaining complete statistical data,
the use of sand and gravel for concrete aggregates, statistical tables. .
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Salt—general trade conditions, seats of the industry, extent of the salt
beds, statistical tables. 10. Cement—growth of the industry in Michi-
gan, increased prices in 1912-1913, future outlook, statistical tables. 11.
Gypsum—growth of the industry in Michigan, present developments,
extent and distribution of the BYbsum resources, statistical tables, 12
Clay—character and uses of the clays of Michigan, statistical tables. 13.
Pottery—trade conditions and statistical tables. 14. Brick and tile—
general trade conditions, character of the brick and tile products in Michi-
gan, statistical tables. 15. Sandlime brick—growth and importance of
the industry in Michigan, location of the plants, statistical tabies. 16.
Mineral waters—decline and causes of the mineral water industry in Michi-
gan, statistical tables. 17. Natural gas—"“shale” and surface gas wells,
statistical tables. 18. Petroleum. 19. Graphite—location of the graph-
ite deposits. 20. Quartz. 21. Mineral paints—metallic paint from iron
ore. 22 Coal—statistical tables. 23. Summary of the production and
value of the mineral products of Michigan for 1913, 24. Directory of
mineral producers of Michigan for 1913.



EXPENDITURES

OF THE BOARD OF GEOLOGICAIL SURVEY.

1912-1913 and 1913-1914. (Fiscal years ending June 30th.)
Office.
| . Asggist-
Work. Total. Salary. Subsistence. Travel. aTCe. Property.
Permanent.| Incidental.
Appraisal of mines, 1913-14............ . .. . $8,059 86 $6,668 70 $492 17 $285 68 |. . ... .. ... $26 03 $50 66 $536 62
Topographic survey, 1912-13 and 1913-14. . ... 4,044 93 1,788 08 1,477 86 039 01 (... . ...... 240 48 |.......... 9 50
General and miscellaneous office and correspond- "
ence work, 1912-13 and 1913-14...... .. . 3,929 95 3,343 92 |, ... ... $12 00 199 07 40 00 334 96
Watersmeet—Marenlsco—Gogebic tield work, 1912-13 2,838 47 2,052 83 313 96 137 70 35 55 184 07 14 34 100 02
Biological Survey, 1912-13 and 1913-14. ... . . 2,057 30 2,000 00 V... T T 57 30
Oil and gas report, 1912-13 and 1913-1914. . 1,586 29 1,346 57 22 90 15 04 20 17 50 45 34 75 96 41
Mineral statistics, 1912-13 and 1913-14. ... . 1,395 64 1,244 23 90 23 47 | 27 06 99 9R
Study of Copper Deposits. 1912-1913 & 1913-1914 .. 1,089 12 960 00 21 85 7429 1 9 50 23 78
Physiography of Michigan Inland Lakes, 1913-14. . 873 75 569 35 9 65 229 66 {.......... 94 59 ... ... ... 10 50
Delta County, Little Lake and Gwinn District Sur-
vey,1913-14. ... ... .. .. ... ... 838 67 466 15 235 88 66 59 13 10 25 13 |....... ... 31 82
Petrographic Studies—Iron Ranges and associated
rocks S. and E. of Gogebic Range, 1913-14. .. .. 816 48 711 44 | oo 40 93 18 76 45 35
Copper statistics and progress of Copper Industry, |
1912-13 and 1913-14. ... ... ... ... . . % 727 15 659 49 3 95 20 61 |, .. .. 10 50 31 60
Study of Limestones, 1913-14. ., .. ... . = 677 49 336 00 65 30 67 26 97 62 67 90 15 67 27 74
Report on Limestone Mountain, 1913-14. ..~ 343 84 200 00 32 30 96 36 4 20 | ... 10 98
General laboratory work, 1912-13 and 1913-14 . 291 34 210 83 ..o 9 55 21 24 50 02
Traverse-Dundee report, 1912-1913 and 1913-14 259 63 205 73 .o 53 90
Re-survey east end of Gogebic Range, 1913-14 . . . . 228 94 31 79 56 20 36 77 9 23 34 52 14 33 46 10
Moving equipment from Houghton to Lansing,
1912-18. .. .. ... ... ... . 161 12 46 57 13 25 86 78 1060 ... . . . . 4 02
Gage reading on Escanaba River, 1912-13 and
1913-14. . ... .. .o T 108 00 10800 oo
Report on salt; balance due, 1913-14. ... ... 62 07 62 07 | o
Total. ... ... ... $30,390 04 | $23,001 45 $2,746 17 $1,680 22 $202 37 $932 72 $256 81 | $1,570 30
July 1, 1914:
Unexpended balance, general appropriation. . . 333 69
Unexpended balance, Topography........... 776 92
Total....................... . ... .. .. $31,500 65




CLASSIFIED LIST OF EXPENDITURES OF THE BOARD OF GEOLOGICAL SURVEY FOR THE FISCAL YEARS 1912-1913 AND 1913-1914.

Numbers of vouchers.

Classification.

Total.

Salary.

Subsist-
ence,

Travel.

Assist-
ance.

Property.

84,

143, 162
43

60

-----------------------------

169 08,

Adder Machine Co

Supplyv house
Allen, H. J

Geologist

-------------------------------------

---------------------------

1 8 36, 56, 75, 87, 101, 119, 136,
152 163 174 183 1, 3,5, 6, 8 18,
33, 73, 36, 87, 90, 45,47, 50, 51, |
114, 133, 145, 163, 63, 72...... .. |

7,35, 71, 86, 100, 111, 118, 131, 149,
29, 30 48 89, 112, 126, 138, 179,

--------------

Allen, R. C

--------------

Allen Printing Co........
Alverson, Miles C

oooooooooooooooooooooooooooo

------------------------------

67, 78, 95, 112, 133, 147, 162, 171,
181, 34, 62, 72, 97, 111, 131, 132,

llllllll

American Express Co
Andrews, A. W

-----------------------
-----------------------------

...........

---------------

13 20 21 22 33 36, 39, 40, 45, 47,
117 136 149 166 63, 68, 7
49, 93, 145, 178, 49, 86, 140, 174...

llllllll

Barrett, L. P

------------

Beauchamp, Olive & Regis

Berthoud, Mary L
Bibbee, E. C.
Bibliotheeca Co
Blunt, H. M
Bovee, F. N

-------------------------------------

---------------------

-----------------------------------------

-----------------------------

LI e T I e I I T TR D R T R I L L R ¢ & & a2 B ® ¥ ow e 2 o ogow

oooooooooooooooooooooooooooooo

Bryan, Katherine
Buck, M.J. & B. M
Buzan, Walter
Carlton Supply Co

ooooooooooooooo

----------------------------

------------------------------

-------

------------------------

Chieago, Umversity of . .
Chilson-McKinley Co.
Citizens Telephone Co. .
Clear-Bauer Co
Chnite, R. G

oooooooooooooooooooooooooo

---------------------------

------------------------------------

.............

----------

---------------

Director & State Geologist

Supply house. ... .......
Compassman...........

Transportation Co.......
Biologist. . .............
Supply house. . .........

Assistant Geologist
Gage readers

------

------------

Copyist. ...............

Topographic assnstant

Publishers. .............
Liveryman.............
Photographer...........
Copyist................
Supply house
Rodman................
Supply house
Geologist

...........

-----------

---------------

Publishers. .............
Directory publishers
Telephone Co...........
Drayage company.......
Junior topographer. .....

$339 50
51 97

5,539 69

75 31
5 45

127 10
50 00
29 15

980 71

108 00

45 60
479 45

2 25
10 00
13 67

5 00
30 00
90 49
17 78

143 71

8 00
10 09
78 25

7 01

312 26

------------

------------

oooooooooooo

------------

------------

------------

------------

------------

------------

------------

oooooooooooo

------------

nnnnnnnnnnnn

nnnnnnnnnnnn

------------

----------

----------

----------
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----------

----------

----------

oooooooooo
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oooooooooo
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oooooooooo
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aaaaaaaaaa

----------

cccccccccc
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----------
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----------

..........

----------

oooooooooo
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----------

oooooooooo

----------

----------

----------

----------

nnnnnnnnnn
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tttttttttt

----------

----------

----------

---------

----------

----------

----------

----------

----------

----------

----------

oooooooooo
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----------

----------

nnnnnnnnnn

aaaaaaaaaa

$339 50

oooooooooo

..........

----------

oooooooooo

..........

----------

----------

----------

----------

----------

----------

..........

----------

----------

----------

----------

nnnnnnnnnn

nnnnnnnnnn

aaaaaaaaaa

(Continued).
Office.

Perma- Inciden-
nent. tal.
.......... $112 16

$2 93 60 33
.......... 127 10
DR B 29 15
.......... 70
595 |
R 13 67
DR 17 78

800 |..........
R 78 25
.......... 7 01

..........



L Columbia Carbon Co. .. .. Supply house. ..........
109. ... 1 Commercial Env. & Box Co| Supply house. .. ........
2 Cook, C.W.............. Geologist...............
18 20,42, 64.................... Corless Geo.B.......... Compassman...........

.............................. Crane, GayW........... Geologist...............
U8 Curry Hotel. ............ Hotel................
200. ... Davies & Brunger........ Liverymen..............
248, Dean, John...... weveo...| Liveryman......... .. ..
79,90, 107, 124, 140, 157, 2, 22, 38,

52 65 84 100. ... Dennis, J.H............. Draftsman............ ..
16, o Dick, Raymond. ......... Compassman...........
125,129, 12 23, 75,79, 128, 129, 80. Dietzgen Co., Eugene. . . .. Supply house. ..........
206, .. Dir, W.H....... e, | Liveryman......... ... .
174,176, 12. . ... .. ... .. ... .. .. --Dod;ge,- C.K............. Botanist............. ..
121 277 156. ... ... . . ... -Dreps, H.C............. | Map framer........ . ...
73; 134, 26 103 125,153, ... ... Dudley Paper Co......... Supply house. ..........
70,44, “Dyer-Jenison-Barry Co....| Bond company..........
42,82 Economic Geology. ....... Publishers..............
15 17,43, . .. .o Fellows, Bert. . .......... Compassman
183 185 A9L. o Freeman Leon........... Rodman...............
3; 14, 50 61, 80, 91, 106, 123, 139,

155; 167 177 8 24 39, 53, 68. . Frudy, Pearl'A........... Stenographer......... ..
10, Gaff & Co., Geo. B ...... Supply house. ... .......
60 . .. Grabau, A. W Paleontologist...........
54, 116,135, ... ... ... T Gd. Raplds Stationery Co. Supply house. ..........
178 181 185,191, ... . .. Graves, J.T............. Rodman................
27 28 9 31, 76, Gurley, W. & L.E....... Instrument supply house .
46. ... ... Haarer, John W........ .. State Treasurer......... |
L322 Hager Co., C.C.......... | Supply house...........
1; 4,6, 7, 18, 33, 35, 36, 45, 47,52,

53 54 55; 56, 57 58, 59, 63.....] Hamilton, O.R..........| Mining engineer..... .. ..
22; 23, 45 241 253 267 269.. .. Havens, R. Rio........... Compassman and rodman.

.............................. | Hobbs, W H............| Member Bd. of Advisers..
66. ... | Hopper, W.E............ Geologist...............
4, 10, 29, 37, 47, 60, 82, 92, 108, 126,

143§148 158 166 182 3, 40 51, -

54, 66 67 81 82, 6. Hore, R.E.............. Geologist...............
26, e | Hus, H.................. Biologist. . .............
83, 117, 35, 95, 122, 144, 160, 173.. Ihlmg Bros. & Everard Co.{ Supply house. ...... .. ..
T8 T | Imes, Lewis............. | Photographer........... |

2 00
15 50
62 07

166 19
35 00

14 00
36 00
6 00

922 94
41 52

130 82
22 50
450 00
193 50
57 28

10 00
10 25
140 82
169 50

707 66

25 3b
100 00

5 33
272 65
81 26

46 32
150

2,571 82

415 18
3 33

62 50

1,573 97
25 00
31 34
25 20
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?

CLASSIFIED LIST OF EXPENDITURES OF THE BOARD OF GEOLOGICAL SURVEY FOR THE FISCAL YEARS 1912-1913 AND 1913-1914. (Continued)

Office.

T cct B ekt Subsist- Assist-
Numbers of vouchers. Name. Classification. Total. Salary. o6 Travel. ance Property.
Perma- | Inciden-
nent. tal.
113,91, ... Iron Trade Review....... Publishers. ............. B8 00 |, e $4 00 $4 00
206 207,216, . e Kaster, BE.G,............ Rodman............... 90 49 $39 99 $50 5O | oo
76, 8L oo Kelly Brothers. . ......... Supply store............ 30 50 |............ 30 50 Lo
40,41, 65. . e Kelly, J.L.............. Supply store............ 137 81 |, ........... 137 81 1.
194, . Kelly, T................ Liveryman............. 14 00 1. $14 00 ... .-
101, e Lee, L.L................ Assigtant topographer. .. . 167 00 125 00 4200 | e
2 ..l Links, G.P.............. Compassman. . ......... 36 00 36 00 1ol
14,23,27,28. . ... Ludington Hotel. ........ Hotel.................. 125 50 |............ 125 50 1. ool o
10T, e Luther, Geo.B........... Rodman............... 45 33 19 83 25 50 foer e e
19,26,44. ... ..t McElwain, J. Millard. . ... Compassman........... 120 00 118 00 200 | . e e e
96, 130.......coiiiiii McGraw-Hill Book Co....| Publishers.............. A & 2 N PN DU S I T13 ...
7L McKone, Don T......... Compassman. . ......... 1541 | .......... 2 50 12 91 b
1 ¥ J AN Marshall E.E........... Copyist................ 10 45 10 45 1. .
B8, e e Mead Storage Co......... Drayage company....... 1100 |, e 11 00
DG e Mich. Central R. R. Co...| Transportation company.. 7440 | o e 74 40
30, 83, 128, 130, 142, 170, 179, 13,

14,28, 74, 87,88,124........... Michigan Drug Co........ Supply house. . ......... 117 03 1. o $102 25 |.......... 14 78
3 e ‘Mich., Engmeermg Society.| Publishers.............. A 00 | e e 4 00
0. e ‘Mich. Press Clip'g Bureau. News bureau.... ....... 4 00 |, .. e e 400 |..........
6, 84, 110, 160, 13, 57, 104, 157, 170,

175 e e Michigan Telephone Co. . .| Telephone company. . ... BRI O I P 80 55
48, e Michigan, University of... KEducational Institution... 93 37 e $93 37 | ..
32,169 ... ... Mining Gazette. ......... Publishers.............. 400 | .o e e 4 00
115, Mining Journal Co.......| Publishers.............. L I . 2 00
150, i Mining World............ Publishers.............. 300 [ e e 3 00
3 I A Montgomery Ward & Co..| Supply house........... 615 .. 6156 |t
186,193, ... ..o Mull, Ira D.............. Liveryman............. 66 00 |........ .. .. ol 66 00 |. ... ...l
P Munson Supply Co....... Supply house. . ......... 630 1. .. 630 |....... )it
04, e Newcombe, F.C......... Member Bd. of Advisers.. 333 .. 75 208 | e
A4, e Otis, C.H............... Biologist. .............. 25 00 P25 U1 A O O PP P O
127,159 ..o Proudfit Loose Leaf Co.... Supply house........... R R o Y T 992 |
12,13,66.......c0cvevnnnn. A Raymond, E.B.......... Cook...oovenunnn. Cenno 166 20 160 00 5 00 1200, oot
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185
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I
109,

ooooooooooooooooooooooooooooo

218,241....... .. ... .. i,
9, 38 57, 76, 88, 102, 120, 199, 200,
137 153 164 175 4 18, 9, 18 19,

33, 36 38 45, 47 115 134 146
164 63 70

ooooooooooooooooooooooo

oooooooooooooooooooo

oooooooooooooooooooo

ooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooo

..........................

-------------------------

'igs 179, 181, 185, 189, 191, 197. .

34, 51, 62, 97, 114, 127, 151, 'iéi'
172, 184, 33, 47, 61, 80, 96, 113,
42,1610

1, 6, 18, 33, 36, 45, 47, 52, 53, 56
59, 63

]

-------------------------
.........................
nnnnnnnnnnnnnnnn

108, . .o s

----------------

-----------------------------

-------------------

------------------------------

11 32 39, 48, 58, 77, 81, 89, 94,
103 105 198 121 122 138 141
154 165, 168, 176, 180 186 6 11
19, 25 37 41 50 55, 64, 69, 83,
99 105 116 119 135 139 147
15i51 165 171 173 67

ooooooooooo

OOOOOOOOOOOOOOOOOOOOOOOOOOOOO

Reighard, Jacob..........
Remmgton 'Typewriter Co.
Richmond, Mrs. K. V.....
Ripley & Gray ...........
Robinson, W.I..........

Ruthven, A. G

Seott, I. D. . .

ooooooooooo

ooooooooooo

Seymour,K‘.D..........;

Sherzer, W. H

Small, T. L. ..

Smith, R. A.., .

-----------

ooooooooooo

...........

Smith Typew'r Co., L. C..
Spaulding, R. L..........
Thompson, Crystal. ......

Thompson, Helen B. . . ...

Tomlinson, W.

Harold. . ..

Townsend, L. D..........

Turton, C. M.

uuuuuuuuuuu

U.S. Express Co.........

Vance, E. E. .
Voisin, G.....

ooooooooooo

aaaaaaaaaaa

Walker, Bi'yant ..........

Watters, C. M

nnnnnnnnnn

Weed, Walter H. . .......
Western Union Tel. Co....
Whitmore & Rogers. . . ...

Wight, Harry R..........

Member Bd. of Advisers..
Supply house. . .........
Stenographer...........
Printing company. ......
Geologist...............

Chief Naturalist.........
Geologist...............

Supply house. ..........
Rodman,.,.............

Member Bd. of Advisers..

Rodman................

Geologist...............
Supply house...........
Liveryman. ............
Biologist...............

Biologist...............
Slide manufacturer. . . .. .
Junior topographer. .....
Supply house...........

| Transportation company..

Draftsman..............
Liveryman...,.........
Topographic engineer.

Member Bd. of Advisers..
Liveryman.............

Publigher.............. .

Telegraph company ......
Supply house. ..........

Secretary...............
Publishers..............

3 33 |

2 50
452 50

S 25

189 15

803 83
830 96
7 50
90 49
3 50

182 98

3,170 34

149 90
25 50
150 00

250 00
60 95
487 79
3 00

87 23

1,200 00

38 75
140 23

3 50
149 25

5 00
12 92
13 00

2,684 36

10 27
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CLASSIFIED LIST OF EXPENDITURES OF THE BOARD OF GEOLOGICAL SURVEY FOR THE FISCAL YEARS 1912-1913 AND 1913-1914. (Concluded).
{ |
1. Office,
Numbers of vouchers. Name, Classification. Total. Salary. 5 Egﬁls_t' Travel. ‘ﬁ]sé? Property.
Perma- Inciden-
nent. tal.
206, 207, 208, 216, 217. ....... .. .. Wilson, J.H:.......... .. Juntortopographer. . . .. $219 47 $95 00 $62 00 $62 47 |
172 177 Wood, N.A........... .. Biologist. .............. 250 00 200 00 |
74 132 176,180, ... ........... .. Wynk’p Hallen’k Cr'f’'d Co| State printers...... . .. .. 1880 1. . $18 80
2@6 207 17, . ... Yoakum, B.H........ ... Recorder. ... ... R 05 49 44 99 Q000 | T T
21; 24. 46 ........ e, Youngs, L.J. Field assistant. ...... ... 116 78 116 00 |.......... L4 T PN P IR
Total. .o $30,390 04 | $23,001 45 $2,746 17 |$1,680 22 $202 37 $932 72 $256 81 | 81 570 30
Unexpended balanceJuly 1, 1014:..|................oo 1,110 61
Total........... i, B $31,500.65




EMPLOYEES OF THE BOARD OF GEOLOGICAL SURVEI% FOR ];JI‘HE F%SCAL YEARS, JULY 1, 1912 to JUNE 30, 1913 AND JULY 1, 1913
JUNE 30, 1914.

{
How employed.
Amount of s .
Name. Position. salary Period of time employed. = =
received. | _ S P e, o

¥ == = >y 3.8

= = g ) S

- o) o) = S

O -« o & wics

O —~ a2 =
Allen, R. C................ .. Director and State Geologist.| $4,910 37 | 1 year, 11 months, 161 days. ..... * * k * *
Allen. H. J..................| Geologist........... . . . 42 00 | 12days................. .. ... .. *
Andrews, A. W............. .. Biologist. . ............. .. 90 00 | Contract............. ..... . S I o
Barrett, L. P............. ... Assistant Geologist. .. ... .. 812 90 | 10 months, 26 days.............. o
Beauchamp, Olive & Regis.....| Gage Readers.......... . . . 108 00 | 2 years.................cu. .. .. R I SN I D
Bibbee, E. C....... .. ... .. ... Topographic Assistant.... .. 240 00 ) Smonths.......................|......1 U A I
Bryan, Katherine............. Copyist.................. 0 00 | 2days............ . ..o oo L k
Buzan, Walter. ... ........... Rodman.................. , 39 99 | 3ldays....................... | .. O IO I
Case, E.C...... . ... ........ Geologist.............. ... 100 00 | Contract.................... .. . G I N S DR
Clinite, R. G...... . ... ...... Junior Topographer ....... 164 52 | 2 months, 7days................|..... | O DU B
Cook, C. W.............. . ...| Geologist............... . 62 07 | Contract.................... .. . o
Corless, Geo. B. .. ........... Compassman. ............ 112 67 | 3 months, 2 days............. . .. SN AU A DR D
Crane. Guy W............... Geologist............... .. 35 00 ! 7days........ ... ... S P I D I
Dennis,J. H................. Draftsman......... ... . .. 922 94 | 1 year, 10days................ . *
Dick, Raymond.............. Compassman............. 40 65 | 1 month, 5days............... . RN P ST D S
Dodge, C. K................. Botanist.................. 450 00 | 4months....... ... .. . o o S
Fellows, Bert................ Compassman. ............ 1386 00 | 3 months.................... . . I I I D B
Freeman, Leon............... Rodman............... .. . 73 50 | 2months,3days................|.... . | O N D
Frudy, Pearl A. ... .......... Stenographer. ....... ... .. 707 66 | 1 year, 4 months, 6 days......... o R N *
Grabau, A. W...... ... ...... Paleontologist............. 100 00 | Contract. . ............ .. ... .. . R B PR U
Graves, J. T................. Rodman................. | 128 65 ' 3months, 7days............... . |..... .\ LI U B
Hamilton, O. R.............. Mining Engineer.......... - 2,100 00 | 1year................. ... .. .. * L I *
Havens, R.R................ Compassman and Rodman. 202 23 | 6 months, 6 days............. .. . IR R T A
Hopper, W. E.... ... ......... Geologist................. 62 50 | 3months.. ... ... .. ... .. .. .. . .. G DI P B k
Hore, R.E.................. Geologist.............. ... 1,435 00 | 1 year, 6 months, and contract. . . o *

m —,




EMPLOYEFS OF THE BOARD OF GEOLOGICAL SURVEY FOR THE FISCAL YEARS, JULY 1, 1912 to JUNE 30, 1913 AND JULY 1, 1913
TO JUNE 30, 1914 —Concluded.

Name. Position,

Hus, H..................... Biologist. .. ..............
Ka,ster E. G Rodman.................
Lee, L. Li.................... Assistant Topographer.. .. ..
Lmks G.P.................. Compassman. ............
Luther Geo.B............... Rodman..................
McElwain, J. Millard......... Compassman.............
Marshall, E. E............... Copyist..................
Otis, C.H................... Biologist.................
Raymond, E. B.............. Cook....................
Richmond, Mrs. K. V......... Stenographer.............
Robinson, W. I.............. Geologist.................
Ruthven, A. G............... Chief Naturalist...........
Scott, I. D.................. Geologist.................
Seymour, K. D.............. Rodman..................
Small, T. L.................. Rodman..................
Smith, R. A................. Geologist.................
Thompson Crystal ........... Biologist. . ...............
Thompson, Helen B.......... Biologist. . ...............
Townsend, L. D.............. Junior Topographer........
Yance, E. B, Draftsman......

Wight, Harry R.............. Secretary.................
Wilson, J. H................. Junior Topographer........
Wood, N. A................. Biologist. . ...............
Yoakum, B. H............... Recorder.................

Youngs, L. J

ooooooooooooooooo

e » 9

ooooooooo

How employed.

Amount of .
salary Period of time employed. =7 =
received. : RIS o 0
2 & % B — O
80 a &0 % e
o U
[ Qﬁ-—( ] - Q)....i
Q < © 2 1= s
O o 2 -
@) - s =R
$25 00 | Contract. . ... .. . e e I IO
39 99 | 31 daYS. . ... e e oo
125 00 | T month. ... ... .. . .. . . el N IR,
36 00 | 27 days. . ... ... . e T Nl N SO SR
19 83 | 17 days. . ... i L N I
118 00 | 3months.............. .. ... .... L R RN IR DRI
10 45 | 4 days, 1 hour, 15 minutes........|..... ... .ol *
25 00 | Contract. . ... .. ... S
160 00 | 2 months,4days................ R N [ IR B
452 50 | Tmonths....................... * ¥ oo *
100 00 | 1month....... ... ... .. ... .... o
800 00 | 2 years... ... ...t e O
569 35 | 2 months and contract........... I O A BN D
30 99 | 31 days. . ... e oo
77 98 | 1 month, 29 days........ ... . .. . . el oo
2,759 93 | 2years...... ... i, & * T A
150 00 | 2months......... ... . e I
250 00 | 2months and contract. .. ........ 0. ..ol enweleweenn. R
281 29 | 3months, 16 days............ ... 1. ... .. ..... o T
1,200 00 | L year. .. oot i i * T O L B
2.200 00 | 2 7eaTS. .. ittt es e eeeneennn * * * * *
95 00 | I1momnth.........ii el eenenn. T It IR
250 00 | 2months. . ... inedenii it * oL,
44 99 | 31 daysS. . .. i e R
116 00 | 3 months. . ... .o i ettt eenee O IS R DD D




FIELD WORK.

|

1

Primary Levels. Traverse.
For publi- Area
Quadrangles. Counties. cation on mapped Primary.
— scale of sq. mi,
Miles. Perm. Secd’y
B. M’s. Miles.
| Miles. P. Marks.
i
Burt.......... Genesee, Livingston, Shiawassee. ... . . ... . il e i ool S 1 ... ...
Carson City.....| Clinton, Gratiot. ... ... ...l i e et e e e 9 1
Centerville... ..

(Mich. por.).... St. Joseph............ .. ... ... ... 1:62,500 59 90 16 47 4 445
Chesaning. . ... T = 2 v S 15 4 16 5 N I
Coldwater. . ... Branch. ... ... e e 16 4 | e e e
Corunna....... Ingham, Livingston, Shiawassee.....|..... ... liieiiian. 20 5 12 ;R A
DeWitt....... ClHNtoN, B atom. . . .. i i e e e e e e e et e e e et e e e e e e e e 11 1 ... .
Durand....... Genesee, Livingston, Shiawassee. ... . .. ittt e o re e aae e 12 1
Blsie.......... GTatiol, SaZiMaAW . . . . .ottt e e e et e e e e 6 1 0.
Freeland. .. ... Midland, SagimawW . . ..ot e e e e e e e e e e 8 ) 1
Grand Rapids...| Allegan, Kent, Barry.............. 1:62,500 192 | 839
Ithaca........ Gratiot............ S O O O 7 1 ... . ...
Kalamazoo. ....| Allegan, Barry, Kalamazoo.........|.. ..l iian.. 21 5 S T O SR
Merrill. . ...... Gratiot, Midland. .. ... ...l e e e e e e 15 A
Muir.......... Clinton, EatOm. . .. ... e e e e e e e e 11 1. ..
Perrinton...... Clinton, Gratiob. . ... . ..o e e et e e e 16 2
Reading....... Branch, Hidsdale... ... ... ... . . ol i 15 5 S O OO PN E O
Saginaw....... Bay, Saginaw. .. ...t e 16 4 12 I
St. Charles......| Midland, Saginaw................. 1:62,500 95 &5 20 47 4 (..
Schoolcraft. ... .| Kalamazoo, St. Joseph......... ... . o i 21 | ... 8 ] R
Sturgis

(Mich. por.)...| Branch, St. Joseph. ... ... .. .. .. | i 14 4 12 1 0.
Wayland. . ... o Allegan, Barry . ..o e e 21 2 N IR IO

Total. .. o], e e e e e 346 334 74 257 25 1,284




TABLE SHOWING PROGRESS OF THE TOP

OGRAPHIC SURVEY IN THE

UNITED STATES. %
i
Total Percentage
. Surveyed = surveyed of total State U. S.
State 1912-1913. to June area appropria- appropria-
‘ Square 30,1913, surveyed to tion. | tion.
miles. - Square | June 30, | 1912-1913. | 1912-19183.
~ miles. | 1913 | |
' | |
f : ‘ f f
| ; | |
Connecticut........ . e 4,965 100 /r ¢¢¢¢¢¢
istrict of Columbia, 70 106 . ..., .. ... . e e e e e
assachusetts. .. ... .| . . 7 8,266 100 / ,,,,,,,,,,,,,,,,,,,,,,,,
eWJerse.m”“.“,...““”n.; 8,224 L N
Rhode]ﬁslagnd..“”.”“..,..,.g“g 1,248 100 ...
|
West Virginia.........|. .. .. = | 24,170 100 $12,000 $10,000
Maryland. ... . ... [/ o0 | 12,327 100 Y P .
New York........... . 622 | 42,227 85 10,000 10,000
Ohio................. 1,739 34,727 84 25,000 10,000
Utah ...... 67,905 79 R
Kansas..............|...... 64,159 78 N
Irginia,. ... .........[. 7 29,980 70 4,250 4,250
California.......... .. 6,133 109,444 69 14,000 14,000
Arizona,.............. 2,299 - 66,760 58 P
Oklahoma............ 397 39,612 56 1,000 1,000
Pennsylvania..... ... . 291 IJ 24,167 55 5,328 5,328
Missouri.......... . .. 185 35,664 51 2,500 2,500
Delaware. . ..........[... . .. ..~ 1,202 O Y E
ennessee. ...........0............ 20,911 L
Nevada............ . . 7 50,682 46 |
Kentucky.......... . . 67 17,654 43 10,000 10,000
Colorado............ . 1,131 45,226 42
Arkansas.............[..... . 077" 21,380 40 o
Vermont“”.“,...u..”“ GGGGGG 3,753 3 L
Montana........... . 794 55,965 38 R
Alabama........... .| ... ... ... 18,713 36 |
NeWHa,mpshire,“.”,““. ,,,,,, 3,380 36 N
Nebraska,............ 217 26,311 34 2,000 2,000
North Carolina. ......|. et et e 17,661 34 o
Washington........ . . 650 23,269 33 13,750 13,750
Georgia..............[... .. ... . 17,337 P2 R I D
Idaho............... | 382 24,462 29 700 700
New Mexico.......... 320 35,850 29 e
yoming............ 157 27 ,538 28 R
aine............... 294 8,914 27 3,650 3,850
Texas................[........ 67,387 s Y P
South Dakota..... .. (.. ' """ 18,594 . N D
Illinois........... . .. . 1,018« 13,128 23 8,000 8,000
Wisconsin...uu..“s..., ,,,,,,,,, 11,789 21 S
regon.............. 930 20,742 21 15,000 15,000
Iowa................ 305 11,371 20 2,650 2,350
South Carolina...... |...... .. . . 5,640 18 R
Louisiana, ... ... 0| ' 0000 8,311 L O P,
North Dakota. ..., . .|... . . """ 9,716 L O P
MICHIGAN....... . . 206 5,591 9 2,000 2,000
Indiana..............|...... 3,041 = Y P
Minnesota. ....... ... 434 5,572 6 10,362 10,000
Mississippi...........0..... ... 1,889 4 T
Florida..............|[. ... .. 2,080 4 P .
Total.......... 18,578 | 1,178,974 38.9 $142,190 $124,728

*From Thirty-fourth Annual Report

of the Director of the U, S, Geological Survey.
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