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THE MINING AND QUARRY INDUSTRY 

OF 

NEW YORK STATE 

REPORT OF OPERATIONS AND PRODUCTION DURING 1008 

‘ 

.D. H. NEWLAND 

PREFACE 

This report deals briefly with the current discoveries, develop- 

ments and production of mineral materials in New York State and 

follows the general plan of the preceding issues published each year 

since 1904. The main purpose of its preparation 1s that it may be 

of service to those engaged in exploitation of our resources, or 

otherwise interested in them. : 

It is proper to mention that the statistics of production relating 

to the year 1g08 have been collected and partially compi'ed in collab- 

oration with the Division of Mineral Resources of the United States 

Geological Survey, to whom credit is accordingly due for share in 

so much of the work. The descriptive text and notes, as well as the 

treatment of the statistics themselves, however, are independent of 

such cooperation. 

The author desires to express grateful recognition of the 

assistance given-by the mining and quarry enterprises of the State, 

numbering nearly 2000 in all, which have cordially responded to the 

requests for information. 
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INTRODUCIION 

The year 1908, which will be remembered as an after-panic year, 

witnessed a marked reversal of conditions in the mineral industries 

of the State. To the prosperity and steady expansion that had so 

long obtained in these industries succeeded general depression anc 

contraction, which continued with little or no relief throughout the 

12 months. There were few mines or quarries that did not curtail 

operations, and many were closed down for at least a part of the 

year. The decline in productive activity was out of proportion to 

the rate of growth in the preceding years, so that the outputs of 

most materials were well below the totals recorded for 1907. 

Though the setback will doubtless prove only a temporary feature, 

it is certain that some time must elapse before the former activity 

is fully restored. : 

The census of production that has been conducted for the present 

and previous issues of this report covers some 30 different materi- 

als which are mined or quarried in this State. The total value of 

the output reported for 1908 based upon the materials in their 

crude or first marketable forms was $29,519,785. Compared 

with the total of $37,141,006 recorded in 1907 this showed a de- 

crease of $7,621,221, or about 20. per cent. “The omits 

1907 was the largest ever made in the State, though it did not 

greatly exceed that of 1906 which was valued at $37,132,832. The 

corresponding total for 1905 was $35,470,987 and for 1904 $28,- 

812,595, or a little less than the total for last year. 

Among the different departments of the mineral industry iron 

mining was one that experienced the full measure of the depression, 

as it also had been among the first to respond to the prosperous 

conditions of the preceding years. The output amounted to 697,- 

473 long tons against 1,018,013 tons in 1907. Under favorable con- 

ditions, instead of this decrease, there would have been without 

doubt a large gain that might have set a new mark for the industry 

in New York. The production was made by 10 mining companies 

as compared with 13 who reported active in 1907. The loss was 

shared by all the districts though in larger portion by the mines on 

the Clinton hematite belt which has been under recent development, 

while the Adirondack magnetite mines made the most favorable 

showing. The value of the iron produced in 1908 was $2,098,247. 

The clay materials aggregated in value $8,918,863, as compared 

with $12,688,868 in the preceding year. ‘The decrease of about 30 

per cent was due both to a smaller output by the plants and to a 
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reduction in market values. The combined output of brick, tile, 

fireproofing and terra cotta used for building purposes was valued 

at $6,071,850 as against $8,909,392 in 1907. In 19g06 these 

materials represented a value of $11,063,433. The number of 

building brick made last year was 1,066,533,000 of which 817,- 
459,000, or about three fourths, represented common brick from the 

_ Hudson river region. Along with the decline in building materials 
there was a large decrease in the ceramic industry, the value of the 

pottery manufactures amounting to $1,653,241 as compared with 

$2,240,895 in 1907. The number of plants that were engaged in 

clay manufacturing of all kinds was 240, or two less than in 1907. 

The value of the quarry products for 1908 was $6,615,614 against 

$7,890,327 in the preceding year, a falling off of 16 per cent. The 

total was divided according to the various uses into: building stone 
$1,264,403; monumental stone $139,077; curb and _ flagstone 

$928,511; crushed stone $2,659,016; other uses $1,624,607. The 

output of slate, millstones and limestone used in making hydraulic 

cement is not included in the figures. Of the different kinds of 
stone, granite was the one to show a gain and this was accounted 

for by its increased use for paving blocks and crushed stone. The 

quarries of the State are able to supply almost every variety of 

rock for building and other purposes, though there is a large im- 

portation from other states. 

The manufactures of hydraulic cement contributed a production 

last year valued at $2,254,758. In 1907 the value amounted to 

$2,971,820. Of the product last year 1,988,874 barrels valued at 

$1,813,622 consisted of portland cement and 623,588 barrels valued 

at $441,136 of natural rock cement. The latter industry has shown 

a steady decline for a number of years past due to general con- 

ditions in the trade. On the other hand the situation in the portland 

cement industry may be expected to improve and there is every 

prospect that the State will soon have a much larger share in the 

production than at present. 

From the salt mines and wells there was obtained last year 

9,005,311 barrels valued at $2,136,736. The showing was better 

relatively than in many other branches of the mineral industry; as 

compared with the figures for 1907 (9,657,543 barrels valued at 

$2,449,178) there was a falling off in production of less than 7 per 

cent. For many years the output of the State increased very rapidly 

and it now amounts to about one third of the total for the entire 

country. Onondaga county where salt making was first introduced 
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more than a century ago still held the leading place last year, though 

most of its product was not put into marketable form but was con- 

sumed for the manufacture of soda products. Livingston and 

Wyoming counties lead in the production of rock and brine salt 

respectively for the trade. 

The mines and quarries of gypsum contributed an output of 318,- 

046 short tons, or nearly the same as in 1907 when it amounted to 

323,323 short tons. The value of the different gypsum materials 

including plaster of paris, wall plaster and gypsum sold in crude 

condition was $760,759 in 1908 against $751,556 in the preceding 

year. The gypsum industry has grown remarkably in the last few 

years, the output of the State having increased nearly tenfold in the 
decade from 1898. With the inexhaustible supplies afforded by the 

local deposits and the unrivaled facilities for reaching the principal 

eastern markets there is every prospect that the production will soon 

reach even greater proportions. 

The combined value of the petroleum and natural gas produced in 

the State last year was $3,059,308 against $2,536,349 in 1907. 

The quantity of petroleum taken from the wells amounted to 1,160,- 
128 barrels valued at $2,071,533 as compared with 1,052,324 

barrels valued at $1,736,335 in the preceding year. The natural 

gas production was valued at $987,775 against $800,014 in 1907; 

the yolume of gas amounted to 3,860,000,000 cubic feet against 

3,052,145,000 in the preceding year. The exhaustion of both the 

petroleum and natural gas pools does not seem to be imminent, 

judging from the records of production for recent years. 

A product of which the State has almost a natural monopoly is 

fibrous talc, which is found in St Lawrence county in extensive 

deposits and of superior quality. The material is consumed mostly 

in the paper trade and is shipped to all parts of the country as well 

as to foreign mills. The output of ground talc last year amounted 

to 70,739 short tons valued at $697,390 and showed a good gain over 

the total for 1907 which was reported as 59,000 short tons with a 

value of $501,500. 

The garnet mines in the Adirondacks were worked last year on 

a much reduced scale. The output of 2480 short tons valued at 

$79,890 was less than half that for 1907, when 5709 short tons 

with a value of $174,800 was reported. Phe decline maymue 

ascribed to the smaller demand for abrasive materials during the 

year. 
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Crystalline graphite was mined in Essex, Warren and Saratoga 

counties. The output amounted to 1,932,000 pounds valued at 

$116,100 against 2,950,000 pounds valued at $106,951 in 1907. 

The mineral springs of the State reported sales last year of 

8,007,092 gallons valued at $877,648, or about the same as in the 
preceding year. Saratoga county with the famous Saratoga and 

Ballston springs contributed about $175,000 to the total value. 
Among the other mineral products of the State last year were 

apatite, carbon dioxid, clay, diatomaceous earth, emery, feldspar, 

marl, millstones, metallic paint, slate, pigment, pyrite, quartz, slate, 

sand and sand lime brick, the coilected value of which amounted to 

$1,904,472 as compared with $2,318,764 in 1907. 

Mineral production of New York in 1904 
eee 

UNIT OF PRODUCT ee ARO QUANTITY VALUE 

| 
Portland cement... ....-.../ Barrels: Se su. i377. 302 $1 245 778 
Natural rock cement....... Barrels meer. ole w: 1 881 630 I 207 883 
osidiee brick... 2.2... s0.%. housands.. 3). :-. £293) 536 7 473 122 
we UBLEICS 22.5 ESE ie ins OP 2 ae cee eee I 438 634 
Other cl PISOGTEES sti: Coie otn ne pete aia rt [ sa sh <i ae 2 592 948 
PGT Ao iin oe as HOR TONS. 20225. 8 959 17 164 
MEP ee ak eek Short solscaws..-<-. Tigges OF 17 220 
Peldspar and quartz........ Lome, Lanes 2). 8 703 28 463 
ADS es ee SMOrhaoOnSs s,s. 2°aps 104 325 
SECM aS cae ss soe SUGiE LORSe uty». II 080 8 484 
e210] 5 | ea Portis coeeie s 4 11324927 TIQ 509 
ORES 5 Oe Short tonsa. s+ Lom As 5 424 975 
Live 2A Din? GS gs dor Lene" yous. 2 oi: 619 103 I 328 894 
ae nee Me odo Salus ga eines Wane sccsbs sence 8 oe ave 21 476 
Dieta e PAIN ies. 5. eee 6 Shortebons,:*..... 4 740 55 768 
abe PICMenh.~. 2. case Short tense. 6s... ese 23 876 
MEIMETAM WALCTS2 655). oc. ss Gallonsyeaar 4h" 8 000 000 I 000 000 
Lge ee tooo cubic feet..| 2 399 987 552 197 
Lp oi ia) a; Shona ee rr Barrelssswoe ines I 036 179 I 709-770 
[Piss] Lone fonseese:. Ae as hs 20 820 
EL ee a od ae Barrels i. 2. le. 8 724 768 2 102 748 
InoGhne SISters. etc. le SOUaTES Ss wie 18 ogo 86 159 
erp ate RUC ea Cec... cans a eake pe Oem vie @ Oi os 7 441 
Serteee eer cee ey etree... 4g elke in G1. ai uaa ech en « 221 882 
Mier aA eee Pe Be, 56081 1d, ow vi eve 5a, eR tend, ald s oP Deaie Bs 2 104 095 
Dua St ae. 2h OE oe Sg) 478 771 
SemM eaten aan arn bs ett) ss slow th ease el (+ bs 6s sak we 1 896 697 
acm ee OC he Moi Es Gal Cent lecdl aiwce ss o 468 496 
Per ee is, aN w ahs SHE CRs ae e's. 4 65 ooo 455 000 
Do Se SU iia ve A ae ee ee a a I 600 000 

ONE PELE ea Te 2 a eile et ae An ee a $28 812 595 

a Includes apatite, carbon dioxid, diatomaceous earth, fullers earth, marl and sand. 
The value is partly estimated. 
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Mineral production of New York in 1905 

UNIT OF PRODUCT inne Gee QUANTITY VALUE 

Portiandceem ents sae rtee Barrels ae ako DATEL S22 $2 046 864 
Natural reckcement am -a14- Barrelsae es ee 2.257 O98 I 5e0r0s8e 
Btn dine bricks sti ness Phousands..—e 7) sein Seon G7, IO 054 5907 
PRotteryauanme- Pa es Rares pee ne Nc HI Regal A I. 620° 558 
Other Clay producteiy os os sel et ne ee ee etna ene ee 2 603 861 
rude Clayey. cs. sic eee eee Shorusonss.. ee 6 766 16 616 
Mery 3420 oe nectar eee ee ShorMitons . 22k. 1475 12 A452 
Keldspar-andiquartz-2- 2... ong toust. a: T7000 48 500 
Germe sg vs ety = cn is ee ame SHOT TONS. aac: 2 700 94 500 
GUaSS: Samid 222° cees ome ae ede Shorttons. .. 4. g 850 7 SFOS 
Graphites Glo aienee rae Pounds: e225 ore 3 897 616 142 948 
Gry. pSUiiti in. as ae eee ee Short Onset sers. IgI 860 Fh eee 
rom Ore sys eh ee Long tons: 5. a. 827 049 2 4570p 
INTE SPORES Sind Tacs Seseae aes eee etme rape Se ee cae Beas ee 22 944 
Metallticpanniy aya see ShOLt tONSes er 6 059 70.090 
DIALerpilemIeMt. 0p seas SHOr OMS. =. se 2 929 22 668 
Mimeralweaberse citer Gallons: 27) -ainac) OC 7000 I 000 OOO. 
INaUIT ales ye ati enter ae EOOO. CUlbic teeth. ai" 12020). kso 607 000 
Retroleminigeyaa ue ee aes Barrels 2a ee 949 511 i 566 932 
TEAC 1H Steraeetanln ae en wren ee niates ts Lome: tons sas IO I00 40 465 
SiN ake Pract We a eens orm ere Barrelot cee cay 8 575 649 /2 20g sOOm 
INoottner slate. 234. see eee KORG NSS NS ols ae 16 460 94 009 
late. Mamta LUres 40 Stowe Ac ee ae ees octal nea ieee ee I 000 
Conch ahh d Saami area meme aye eta e Rea OA le cols Sc 253055 
ME TAMES HOMIES ade Ss 2 Ue ealeeser: yee ate ees eae re een ee 2 4I1I 456 
Miata 22 cae a eee ae teeta nce eee | ean a (ae yi 
SENAG SHO) alco ah ge eRe ranch oll cura AEMIE Ch oh te Se ay nate: LY ee ae 2 043 960 
AI 2h Opa ear ea a ee wea’ | ee cine see ene ONAN con gah 623 219 
URED eh eB naked oe hh Ri me re DNOGh LOnS se ee 67 000 469 000 
Other mraterialsa > jase alee eee eee ise el ty Sasa ae 1 800 000 

otalsvalue 5. 1 .ueee ea ee LEE rae si ESE LE ANS ca Reis $35 470 987 

a Includes apatite, carbon dioxid, diatomaceous earth, fullers earth, marl, sand and sand 
lime brick. The value is partly estimated. 
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Mineral production of New York in 1906 

PRODUCT peices aaa QUANTITY VALUE 
MEASUREMENT 

Pordand.cement..... 2... - Baurelsins.sie eet 2 423 374 | $2 766 488 
mideinal Tock cement... 2...) Barrelsc... 5... I 691 565 Vole4. 2Ut 
Beagldine brick’ ei a. Thousands ..< 2: I 600 059 9 688 289 
PNET SNe Cc Sot Sree ag (aka REM aire tt | (Rin Seas ean I 795 008 
PR aRECRRUN IN oo GOM CGS te.) tov I 4. 5, ses ataye A Nato 8 Oe lee old 2 472 003 
Peres) Clery 8 oe WS Soe cea hy os Short tans. :c7-% * aie Meh Ou 125 
2 Dir aie Sie ete, a a Short FOS. 2:2 EOF Far S70 
Peldspar and quartZ.....:... Lonktonss. os. ; 13 660 44 350 
Pee iMMe De, Fake ciet png ce ceria Bo eee Short tons (3-4 by. 4 729 159 298 
CULA\SS SS): 01a beg ae aang a SOLE OMS san ap. g 000 8 600 
SHER C] GI = aaa POUMGSE Mvke Ge... 2 811 582 96 084 
CPE DSU 1 eae ere eee ee WHOLE COMMS karo 262 486 699 455 
ERTL OLN ihe an ae ea Lone itons . 3. 35. 905 367 3 393 609 
US RSE a Ee a ae eat ete, Ua ee Cea ean ea 22 442 
US CAMMICH PAIGE. woe isa 5o eis «= PGE EONS... 6 6. 2 714 29 140 
pUaLe PIOMeNt. 2605 6 o. A. Short tons... 2 045 15 960 
iieTAMIWHEETS 5 a a Gatlons. Sse ie. 8 000 000 I 000 000 
WEE AICO eo. aos Sade wt Tooo. cubic feet..| 3° 007 086 766 579 
Gb so) Gi bis Ae ie ae eee Barrelee te 23 I 043 088 Et 727 1095 
LP OASIS Te ae ee ee leone tons. is 3) Ik 798 35 550 
Bremeramer cre he as curry Ghavek orang EE REIG ys ater 9 013 993 2 131 650 
IPOOMUE Slabe sss 5 stooges GATS al eas. 16 248 me ey Are 
eam MMe NOT C as Marlee iia. Gm es S| omni mie ya es 4? 156 
Sand lime brick..... Re Pome Nior Phousandes 2 2. 17 080 122 340 
ie UN tees eae Re era | ca geen, Ome de Pee Ome Ske 255 189 
Mane eh Se RAN ea oli sed foe aE | eas cee Sag 2 963 829 
CORDELE 052, Ae CSIR SO SA Sa ia Up ele aa Ieee scr ooh and RUS ee 460 915 
ema Np Bier ss sees hk Age cu I aa He oe Niue - I 976 829 
ree Pn eS hy cia Sra we aed arte eh cas Meee ce ks 847 403 
(| SLC Nae eet eee er SHOT bans yess 64 200 541 600 
ELSIE SHARE ETS TAS Shae eS ae RRS i soc Oe ir gO Sa TO 1 850 000 

“Pile oi i Gc ey ye a ae ats 8 ee Re $37. 132 832 

———— 

a Includes apatite, arsenical ore, carbon dioxid, diatomaceous earth, fullers earth, mar 
and sand and gravel exclusive cot glass sand. 
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Mineral production of New York in 1907 

PRODUCT 

Portlandicenientes = cee 
Naturalicock: cementea. an: 
IBYbHING bia eA onalel ee Moy ok no a Me 
Potter 
Oftherelay products... 4 
Orie Clay: 24s Get eens tae 
Emer 
Beldspar and) .qtuartzig: ese 
Caine tit cvs ee cee es 

ee © © © © © © © © ee ew ew ew el le 

Metallic. paint 2.) eee 
late pisHMent Ane ame es, eis 
Maneralawaters. iiss ee 

Roomnio slates 8 wis | aes 
Slate manutactures, .... sa. 

UNIT OF 

MEASUREMENT 

o) Je; (wi te) te Yel lel da.xm ve) pie) se, tay ee 

a, 2a) (sine Ja) Je seco .e\-0 Je jeje (e) « 

Shore tonsa 
Long tons...... 
Slane Wome... 24 
Shot Ons sor 
Pounds a 
SNOiiee, EOMs arr es 
Weng tonsa.) - 
ia le) je" (ei) a: ge! so: jan a, a; “a; fax fe), (ob a 

1000 cubic feet. . 
iBarrelcy phe oe aes 
omestons sa: 
Barcelo = eee 4 

eo 8 © © © © © ew ew 8 ee 

ee © © © © © © ew © ee ee 

fee, 5) ened 0) «esol e eieuinn els ve 

eo ee © © © © © ee ee 

eo © © © © © et we ee 

QUANTITY 

e © © © © 2 

eee © © © 6 

ee 6 © © © 

ia) he! a 

ce 

eee 

ec 8 

eee 

eee 

VALUE 

$2 

Nw 

“TALE 006 

a Includes apatite, arsenical ore, carbon dioxid, diatomaceous earth, fullers earth, marl 
and sand and gravel exclusive of glass sand. 
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Mineral production of New York in 1908 
EE 

PRODUCT De OF | QUANTITY | VALUE 
| MEASUREMENT | 

Portland cement........... Barreles: ks. 1 988 874 | $1 813 622 
Natural rock cement....... Barteic 3 e302” 623 588 441 136 
Pmidine tie Joos ‘Thousands sia. 2: I 066 533 5 200 Q5I 
Ree Re ree Se ome re SUS hace, Seer d Ca RAN area 5 Ss ahs. - zt 653 241 
Demirel BrOriie ns Ne. | Pe a OP a See id 2% 2 064 671 
eer Clay eee Ss By os Sheesh tans.0.s: | 4 697 II 605 
LSLEE See ere Short fons.).> 1... | 690 | 8 860 
Peldspar and quartz........ | SNGEE LoOMse. s.. | 16 413 | 68 148 
(OSES oy Ce ae eae eee Short tens. 22)..: - | 2 480 79 890 
ema tte 24 hoe, co Sa 5 ss Bogs. oes 2 | 327600 116 100 
FT STE fe a SHOFE GOnS. 0.45 318 046 | 760 759 
LTT a Lane; tons 3/3. s.. 697: 472) 22908 247 
JUD EBISIL ES: oie Ae a EPG ave eee ee eae 18 341 
eae WANT ons a cle ss SHor: tons. +'s: iy Acts 54 500 
mebe PIsIMeNE 62... ee SHOrs LonSs 0 2... g22 | 7246 
iT A EETS SS. ss 2 ao Ora | to tet ierer teem 8 007 092 | 877 648 
Meena. SAS Cs So. 6 ake tooo cubic feet..| 3 860 000 987 775 
CHEE as eee Fo a os ots PEEING SE Oe one |} 7 160 128 i hal ie 
2 ea ae age |) one-tois.-- <): 0 22775 104 798 
22 Eh REE ee ae PeBALeMs ee Seta GeO 5 Sat 2 136 736 
pameoand etavel.? oo. Soo. OP eas Sh at OS RE (ee ee a [ i260, 20% 
ame ane Dick 22. 6s kes ; bRousanGs ols 8 239 55 688 
ees wes wre a a eet Ke RN US ie Ps Bee tae sno Pe Rape kOe 4 
oof g BS ee (teas Best ce fare ae eden aan 2 3. 367 564 
PARE ORRC ek: RT ANE os ae oe Sek ee eee 2. 5ro) 835 
JES ee [feet eie he tcleeato eonay A Aes a ae 692 857 
ee EEE Le he ant sb tows gies oe bf ag eee a a 9ar, GOS 
eR as... he It oa me ee a), gp os See a 7o3. 372 
ee SS Lh HOLT. LOS 29), -. s 70 739 697 390 
MMM Eo)!” tal are ee eee oe <a Ls Gh PAR ens 333 648 

3 De 3 SESS Re eee Bop Sates Maremma ae oer | $29 519 785 

a Includes apatite, carbon dioxid, diatomaceous earth and mari. 

CEMENT 

The past year was a critical period for the cement trade. The 

depression which marked the last quarter of 1907 continued 

throughout the following 12 months: with little or no abatement so 
far as the market for cement was concerned. Though production 

was kept down to a relatively low level in an effort to maintain some 

relation with the needs of consumers, the close of the year found 

most plants holding in stock a larger share of their output than 

usual and market conditions affording small encouragement for the 

immediate future. While the current season will witness, doubtless, 

a substantial betterment in the trade, the indications based on the 
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first months pointed to slow progress extending over some time 

rather than a rapid recovery. 

The combined production of portland and natural cement in New 

York State amounted in 1908 to 2,612,462 barrels valued at $2,254,- 

758. In 1907 the combined total was 3,245,729 barrels and the 

value $2,971,820. There was thus a decrease in output of 633,267 

barrels, or nearly 20 per cent. The loss was mostly in the natural 

product which reached the lowest figure attained in a great many 

years. 

Of portland cement the output of 1,988,874 barrels valued at 

$1,813,622 as against 2,108,450 barrels valued at $2,214,090 in the 

preceding year showed a decline of less than 6 per cent. The value 

of the cement per barrel, however, averaged only $.91 in 1908 

compared with $1.05 in 1907. There were seven companies who 

operated during the whole or part of the year, or two less than in 

1907. The works of the Hudson Portland Cement Co. at Hudson 

and of the Iroquois: Portland Cement Co. at Caledonia were closed 

down throughout the season. The former company was recently 

bought out by the Atlas Portland Cement Co., a Pennsylvania cor- 

poration, which it is understood will dismantle the plant and erect 

new works at Greenport with a capacity of 5000 barrels a day. 

The plant of the Iroquois Portland Cement Co. was taken over in 

May 1908 by the Marengo Portland Cement Co. After extensive 

improvements the latter company intended to restart operations 

this spring. The Seaboard Cement Co. of Alsen and the Knicker- 

bocker Portland Cement Co. of New York were organized during 
the year to engage in cement manufacture in the Hudson river 
region. ) 

In the natural cement industry the main feature of the year’s 
record was a further decline of production which amounted to 

623,588 barrels valued at $441,136 against 1,137,279 barrels valued 

at $757,730 for 1907. There were six firms who were operative, or 

two less than in the preceding year. Of the total, three companies 

in the Rosendale district contributed 579,588 barrels with a value 

of $419,936. ; 

The accompanying table gives the production of both portland 

and natural cement in New York State since 1890. | 
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Production of cement in New York 

PORTLAND CEMENT NATURAL CEMENT 

\EAR ae ae RE ea a ae | 

Barrels Value Barrels Value 

ARRON sefiacs sega 2 a. 3 65 000 $140 000 Oe SO $2 985 513 
SLES eS eee 87 000 190 250 3 931 306 2) BAG 2769 
{CO a ae I24 000 279 000 3 780 687 OTA TOE 
MRRP pot a. OS Hod ct 137 096 287 725 25507 750 2 805 387 
1150) 7 Soya a a 1S ue Me trp 205 231 3 446 330 I 974 463 
2 o/s Sie Pee eee E5Q: 320 278 810 3 939 727 2 285 094. 
HENS ahi a a nag'. cod 260 787 443 175 4 181 918 2 423 891 
2 )7 ec ee eee ee 394 398 690 179 4 259 186 2) ae ae Oe a 
BPO hes ian teh wos 554 358 970 126 Ay BSF COE 2 065 658 
Be eo 8 ao ata ps 472 386 708 579 4 689 167 2, O23) .500 
LIL SIGE a Sone eee tae oe 465 832 582 290 3 409 085 22 OAR ASE 
Meet bs ath. ad 617 228 617 228 ZeASA MR Ay Tt £17 066 
MA emer os Shs a © Ti ThO6. 807 Tey ore os 3 577 340 Pie R AORN 
HINER co feeds apis ons. I 602 946 2POQE “200 POAT ERT. t 510 520 
aM Ge astia e nso oe Se 5 B77. 302 EL2A5 77S I 881 630 I 209.882 
Tate): Ma ie ee ee Fi By Br 3 2 046 864 2 257 608 I 590 689 
oh) 3 ae ee eee pM Bs aga 2 766 488 BOGE 565 Ee 284 2 UT 
5 "3 a] aon age 2 108 450 2 214 ogo ie E272 7G 757 J3O 
5S Ser gla RE ae ea t 988 874 fol, 622 623 588 441 136 

Chany 

The manufacture of clay materials is the largest of the mineral 

industries of the State. The clays are mostly of the commoner 
grades but they are widespread in their distribution and well 

adapted for building brick, which is the leading product. Every 

section and nearly every county of the State is represented in that 

branch of the industry. Paving brick, fire brick, drain tile, sewer 
pipe, building tile and fireproofing are also made in certain sections 
from local clays. 

The resources in white burning clays or kaolin, on the other 

hand, are limited. Some deposits on Long Island and Staten Island 

approach kaolin in color and burning qualities though they are em- 

ployed mainly for terra cotta. The dearth of these clays has been 

a drawback to the development of the ceramic industry in the State, 

but of late this branch has shown considerable progress. The 

kaolin used is shipped to the potteries from other states or is im- 

ported from Europe. Porcelain and semiporcelain tableware, por- 

celain electrical supplies, sanitary ware, as well as the common 

grades of pottery, are now quite important items in the list of 

clay manufactures. 
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Production of clay materials 

Details of the production of clay materials in New York State 

during the last two or three years are given in the tables herewith. 

The figures are based on reports received from practically all of the 

manufacturers in every department. A comparison of the values 

reported for the different products in the tables shows that the 

industry experienced a decided setback in 1908. The year was one 

of great depression in nearly all lines of clay manufactures, con- 

trasting strongly with the three preceding years when there was 

unexampled prosperity. The demand for clay building materials 

was specially poor, due to the small amount of new construction 

undertaken in New York and other large cities of the State. With 

the decline in demand there was an accompanying decrease in the © 

prices received for the materials which reached a level below that 

of any recent year. Another factor that affected adversely the 

trade in building brick was the large stocks carried over by the 

plants from the preceding season. This was particularly influential 
in the Hudson river region which supplies the New York market. 

The final months of 1908 witnessed a gradual betterment in the 
conditions that continued into the current year. It is generally 
expected that the industry will soon regain a measure at least of its 

former prosperity. 
The aggregate value of the clay manufactures of all kinds in 

1908 was $8,918,863. Compared with the total for the preceding 

year, which was $12,688,868, there was a falling off of $3,770,005, 

or about 30 per cent, in the reported value. Of the 61 counties in 

the State 44 were represented in 1908 as having an output of this 

class of mineral materials. The number of individual plants in 

operation was 240 as compared with 242 in 1907 and 265 in 1906. 

Among the different materials, building brick had the largest 

ageregate decrease. The total value reported by the manufacturers 

of these materials was $5,200,951 against $7,424,294 in 1907, show- 

ing a decline of $2,223,343. Of the aggregate, common brick ac- 

counted for $5,064,194 as compared with $7,201,525, and front and 

fancy pressed brick for $136,757 as compared with $222,769 for the 

preceding year. The production of vitrified paving brick was valued 

at $211,289 against $184,306, showing an increase’ for the year. 

Fire brick and stove lining amounted to a value of $545,951 against 

$624,033. The manufactures of drain tile amounted to $273,134 

against $162,167; and of sewer pipe to $133.716 against $463,500. 

The production of terra cotta was valued at $709,360 as compared 
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with $1,224,300 in 1907; fireproofing at $01.377 as compared with 

$45,672; and building tile at $70,162 as compared with $215,126. 

In addition there were produced miscellaneous materials, including 

flue lining, fire tile-and shapes, conduit pipes, sidewalk brick and 

acid-proof brick, the collected value of which amounted to $29,680 

against $104,575 in 1907. The potteries of the State reported an 

output valued at $1,653,241 as compared with $2,240,895 in the 

preceding year. 

Production of clay materials 

MATERIAL 1906 1907 | 1908 

2 UE ae ae $9 302 165 | $7 201 525 $5 064 194 
JSD s¢g A re or as 386 124 | 222 769 £36 757 
Vitrified paving brick......... ) 178 o11 | 184 306 2II 289 
Fire brick and stove lining.... 527 659 | 624 033 | 545 951 
ewes pies re SA eh 166 645 | 162 167 273 134 
EEE NESS on os 2 SIS ws ee 95 142 | 463 500 | eer pas 
ES oo ee ee ees | 1037 387 | & 224 300 | 709 360 
JOS va ee | 120 282 | 45 672 | Ql 377 
Peebetie LMC. Pe OL. ss es | 217 475 | 215 126 | 70 162 
Peeeecaus =: 8S sn ) 129 402 | 104 575 | 29 680 
2 DFE ee eee | £ 795 008 | 2 240 895 I 653 241 

“pe ee ee 

Ue DSS eae | $13 955 300 | $12 688 868 | $8 918 863 

A distribution of the production among the counties in which it 

was made shows that Ulster county held first place last year in re- 
gard to value of output. It reported a total of $819,947, made up 

almost wholly of building brick. In 1907 the county ranked second 
to Onondaga county. Rockland county advanced from third to 
second place with a total of $800,603, represented entirely by build- 

ing brick. Orange county which stood fifth in 1907 advanced to the 

fourth place with a value of $747,637. Onondaga county fell from 

first to the fifth place and contributed $734,880; it is the largest 

manufacturer of pottery in the State. The other counties that re- 

ported a value of over $100,000 in 1908 were Erie ($632,048) ; 
Dutchess ($605,371) ; Richmond ($587,919) ; Albany ($538,213); 
Kings ($416,474); Columbia ($283,720); Saratoga ($245,878) ; 
Monroe ($240,087) ; Schenectady ($238,750); Rensselaer ($233,- 
995); Westchester ($226,062); Ontario ($214,246); Steuben 
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($166,544); Suffolk ($125,430); and Chautauqua ($128,865). 
Queens county should also be included in the foregoing list, but the 

value is withheld in order not to reveal the individual figures. 

Production of clay materials by counties 

COUNTY 1906 1907 1908 

alloy chy’ depen eee metas EE td tance 205 $675 099 $540 341 $538 213 
Allegany es CLG kt aoe nee eee TEL 083 eg si 44 627 
Broome koe ee eae 2G 8 250 0. eee 
CaititarauQus 2 cise ets eeeeiar 250 4I 234 C1 aeeee 
(Sel Abas War aerate mae e mea ch 17800 14 832 13 280 
Chautawuqta 2:12 oes eee er 99 085 £13) 3'50 128 866 
Chemun er... yee eee 90 000 88 940 89 000 
lint on oases ie nee eect 4 800 4 250 3 920 
Golumaliaes Aes otek pense ceree hee 489 750 ARB 257 283 720 
IDtitehessy esi Bete tt ee a eee 975 410 St 202 605 371 
aL Gs ee ates ere oes a es ete eee 804 159 786 703 632 048 - 
UETECECOna yer ata me eee oa mneR ne SEE 2 600 2 000 0. ere 
GiEENe et aie tater. oes eee 399 2908 232.7020 113039 
| FAG TEN SON o Wats a Sena ane NR reer etary, he HON Ga ZO 252 17 897 
ISOS oe odes an oes eae on Laie 574 863 416 474 
EnVANIE STONE hens tats Ceri Ogg ee oe Oo sae ease 5 eas 
Michigan. Stace oe 16 800 32 000 2) S50) 
NOMEOeR Sa ret ness ote eee 341 870 583 664 240 087 
INaissaiatcs casket Mette). cir erect 163 700 I05 000 71 390 
INGargaieaid. Se aE ence cae eco eee 10 832 16 282 To 892 
Onmendas ee, eo py ote tec ome moment 103 263 98 315 88 606 
OnonGdacat ss Very ie merase ety: T 004 625 name Te McA 734 880 
OMaciOn. gas lcs ee ee 343 040 _ 342 810 214 246 
Omane ne few hea. Wee een ae EF 170 605 789 2907 747 (ORF 
OUlCCHS at sae voinke ssh okns agate CLA ates a reat (elem Ao a tee Gps ee 
INGHSSCIACK- 0 Sci pagar eeu 296 762 22.000 233 995 
Rete lntad Omid e es eck roe rect 896 789 Te 1 hint 587 919 
INloelalanicdhs 21) ik Saree eee i. 9707 OTe I 258 467 800 603 
Ye Vier] ROSSA erate MAPLIN, ces uae a Eh 388 450 250 275 245 878 
Nelmenechadiysntuere seis = Ue aie 92 700 83 637 238) 750 
WEMCCAi tear cme ae re eee a 20.525 Grist ome nila 
SHUM emia. co es ee eeepc tees aie 209 052 186 124 166 544 
SUMTOUG tte tie arn te pear 138 500 127 610 1250430 
Tompkins. See eae orner eee: (0 Paar PERS 7.100 Ge 
Wistert ic. eck a cit ee een I 4605 457 L324 470 819 947 
Warren 22. < sacha ea U REE EIA gies 34 500 25 000 6. See 
Wieislasm Obie cancer a mse eet 220233 22 990 it 2o5 
Westchester ic fast cimee = cei 536 189 2000773 226 062 
Othericoumieshie tc mars aan 496 886 505 g60 401 808 

MOG ies.) aket caer ee eee, Po $13 955 300 | $12 688 868 $8 918 863 

ae nee 

_. alIncluded under ‘‘ Other counties.” ae 
-.>bIncludes in 1906 Genesee, Herkimer, Livingston, Montgomery, New York, Queens, 
St Lawrence, Tioga, Tompkins and Wayne counties. In lI1907 includes Genesee, Herki- 
mer, Livingston, Montgomery, New York, Queens, St Lawrence, Seneca and Wayne 
counties. In 1908, aside from counties markei a ar2 included Genesee, Herkimer, Mont- 
gomery, New York, St Lawrence, Tioga and Wayne counties. ~ 
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Manufacture of building brick 

The output of common building brick in 1903 amounted to 

1,056,769,283 valued at $5,064,194. In addition there were made 

9,763,649 front and fancy pressed brick valued at $136,757, making 

an aggregate output of brick for building purposes of 1,066,532,932 

valued at $5,200,951. The total number manufactured in the pre- 

ceding year was 1,366,842,000 valued at $7,424,294, consisting of 

1,351,591,000 common brick valued at $7,201,525 and 15,251,000 

front and fancy pressed brick valued at $222,769. The manufacture 

of building brick was carried on in 37 counties by a total of 196 

companies or individuals. In 1907 there were 36 counties repre- 

sented with a total of 205 producers, and in 1906 there were 37 

counties with 213 producers. 

The average price received for common brick throughout the 

State in 1908 was $4.79 a thousand as compared with $5.33 a 

thousand in 1907 and $5.98 a thousand in 1906. Front and fancy 

pressed brick averaged $14 a thousand in 1908 against $14.61 a 

thousand in 1907 and $15.68 a thousand in 1906. The prices are 
based on sales at the yards. 

Production of common building brick 

1907 1908 

COUNTY see SSG EES Ge So 

Number Value Number Value 

PAU atYy Py et bi 60 210 000 $300 141 55 677 000 $255 o13 
PerGemeg: J... es. I 500 000 8 250 ee ee ee 
ARMS Saha ss 1 804 000 10 832 I 309 000 8 480 
Chautauqua...... 7 967 000 49 876 8 046 oI1 50 919 
Chemung, 2.2... 13 289 000 88 940 14 833 000 89 000 
> cnc) 0 ea a 650 000 4 250 640 000 3 920 
Bolimbia .). 542. 84 972 000 43:3) 3:57 61 971 000 283 720 
DaeteNess..-2-.1. 2). : 149 130 000 781 262 132 003 973 605 371 
3g 2 aie oe 52 282 000 309 697 a GOO. 325 202 943 
BEPeeNG ts o.oo. ea 35 876 ooo 184 620 12 094 825 57 723 
Jefferson... ..... 2 667 000 20 352 2 321 749 17 897 
Livingston....... SOS) a eee age Wee Aa 490 000 e gys 
BiearORe ts) 2) 25 198 000 148 462 15 617 815 93 730 
PASSA Ae: S53. 8. 3 5 I7 000 000 102 000 II 675 000 63 890 
Lhe ar 2 681 000 16 282 I 543 O14 10 892 
3 ee 15 126 000 94 560 17 436 000 83 731 
Onondaga.......... 22 460 000 146 160 14 028 000 76 030 
Sinbarso'. 5 ...7:..1.¢ 2 600 000 18 200 2 768 000 16 946 
ie) 154 502 000 789 207 151 869 000 747 637 
Rensselaer....... 15 488 000 78 540 IO 949 400 60 723 
Richmond ...... ; 39 205 000 180 569 25 398 500 89 083 
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Production of common building brick (concluded) 

1907 : 1908 

COUNTY a 

Number Value Number Value 

Rockdandee ne. 232 018 ooo |$r 258 467 173 926 094 $800 603 
st Lawrence. ..:. 800 000 6 coo Dee Soe RRS 2 te eae 
DatatOsaer 2 seer 50 798 000 254 385 5I 034 000 243 728 
SUSU OSA 5.6 alo ao 3 287 000 29 818 2 651 890 21 870 
Suittolike ek oe ae 20 130 000 124 610 ZO RLO Sy 150 122 A426 
HRomajoksins ees ee i) LOOnOOOn |. 7 100 CRT ieee: ac. ee 
WISTS eS eee een 260 404 000 | I 322 476 179165 560 |.  S8ron@a7 
Wiarrenis, Sau on ea 5 020 00O 25 000 CR Ante ee 
Washington...... 2 750 ©00 14 300 adem aed Og Se 
Westchester...... 59 307 000 B2Bhes 5s ZO) OOS 7 184 774 
Other countiesb.. 1 3702006 70 169 Q 452 400 52 639 

ROGAIn eee he: I 351 591 O00 |$7 201 525 |t 056 769 283 |$5 064 TO4 

i a Ta a LS CSS 

aIncluded under “ Other counties.* 
bIncludes in 1907 Genesee, ree Livingston, Montgomery, New York, Queens, 

St Lawrence and Wayne. In 1908 the following counties are included: Allegany, 
Broome, Fulton, Herkimer, Montgomery, St Lawrence, Schenectady, Tioga, Tompkins, 
Warren and Washington. 

Hudson river region. The greater part of the brick production 

of the State is made in the Hudson river valley, in the stretch from 

Rensselaer and Albany counties southward to Westchester county. 

There is probably no other region in the whole country that com- 

pares with it in the number of brick plants and annual output. 

Practically the entire product belongs to the common grade of 

building brick and is marketed in New York city and vicinity. With ' 

its facilities for cheap water transportation the industry of this 

section has little competition from other centers of brick manu- 

facture that ship by railroad. 7 
The brick clays are found in terraced deposits on either side of 

tlie river, reaching from water level to a hight of 300 feet or more 

in places. They are interbedded with, and sometimes covered by, 

layers of sand and gravel. Their thickness may exceed Ioo feet, 

though usually it is much less. Some clay is obtained by dredging 

from the bed of the river, such operations being conducted in the 

vicinity of Haverstraw. The Hudson river clays are generally of 

marly character, due to the presence of from 3 to 6 per cent of lime 

carbonate. 

In the nine counties included in the region, there are more than 

125 brickyards with a combined capacity of about one and a half 
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billion of brick a year. The average product, however, falls con- 

siderably short of that amount. 

During the past season, the depressed conditions in the building 

trade were responsible for a very small output from this region. 

On the whole business was poorer than for a long time with prices 

throughout most of the year at so low a level as to afford little or 

no profit to the manufacturer. An unfavorable factor in the early 

part of the year was the large number of brick carried over by the 

yards from 1907, amounting to fully 300,000,000 according to re- 

liable estimates, though by a purposed delaying of active operations 

beyond the usual time its influence upon prices was lessened to a 

considerable extent. The season of manufacture was very short, 

as the yards also closed earlier than usual. The prevailing prices 

in the early part of the year were about $4.50 a thousand. As the 

season advanced there was a gradual improvement; and shipments 

were made at $4.75 and $5 in the summer. The upward tendency 

continued throughout the fall and early winter with the revival 

of building operations, and at the close of the year the prices 

reached as high as $6.75 and $7. The stocks held along the river 

at the beginning of the current season were smaller than usual. 
The total number of common brick marketed from the Hudson 

river region in 1908 was 817,459,000 as compared with an output of 

I,051,907,000 in 1907. The figures for the past year were compiled 

from the sales of the yards, while for the preceding year they were 

based on the output, so that some allowance must be made in com- 

paring the totals. The actual production last year was no doubt 

smaller than the number reported as sold. The largest production 

on record was in 1906, when it amounted to 1,230,692,000, or about 

50 per cent more than that for 1908. 
There were 114 plants in operation last year with an average 

product of 7,171,000 against a total of 122 plants and an average 

product of 8,622,000 in 1907. 
The value of the brick averaged $4.75 a thousand in 1908 and 

$5.20 a thousand in 1907, showing a decline of nearly 10 per cent. 

The highest price received in recent years was in 1905 when the 

average for the entire output of the region was $6.54 a thousand. 

The decline in the production was generally distributed over the 
nine counties of the region, and all reported a smaller total than in 

1907, though the largest falling off was in Rockland and Ulster 

counties. Ulster county stood first in size of output, as in the pre- 

ceding year, with a total of 179,166,000 valued at $816,947. Rock- 
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land county maintained its place as the second largest producer in 

the region and reported a total of 173,926,000 valued at $800,603. 

Orange county ranked third in the list, the same as in 1907; its total 

was 151,869,000 valued at $747,637. 

Output of common brick in the Hudson river region in 1907 

NUMBER AVERAGE 
COUNTY OF OUTPUT VALUE PRICE 

; PLANTS PER M 

Aipany ers ernee 10 60 2I0 000 $300 141 $4 99 
Coltmibiants-e- mains 6 84 972 000 423. 359 Te 
Dutchess. 6 teases: 19 149 130 000 781 262 5 23 
Greener: .act eee le 5 35 876 ooo 184 620 5 15 
Oranges... = eee 9 154 502.000 789 297 Sak 
Rengselaer: 6.2%. 4. 7 15 488 ooo 78 540 Rico 
Rowlands tek ie 2a 232 018 ooo 1 258° 407 5 42 
Wistert Awe sae Pea 27 260 404 000 i 322-4710 5 08 
Westchester: <2. << 8 59 307 000 222-552 5 46 

Bota ska aise 122. |1 O51 907.000) | $5475. FE $5 20 

Output of common brick in the Hudson river region in 1908 

. NUMBER AVERAGE 
COUNTY OF OUTPUT VALUE PRICE 

PLANTS PER M 

VaNUOPENA ieee Sree sees ce 12 55 677-000 $255 O13 $4 57 
Coliimibiarg ei ae 4 6I 97I ooo 283 720 A 5Y 
Dintehess p42 e et 18 132 004 000 6G5 372 4 58 
GiEEKIET we een eee 4 I2 095 000 57 28 4 97 
Oranges fea 8 151 869 000 747 637 4 92 
Rensselaer. .5.5-s.2 6 IO 949 000 60 723 5 54 
Rocktamad yc ye ee 29 173 926 000 800 603 4 60 
UISteRee ty elem ys 26 179 166 000 816 947 a5 
Westchester: oe-eic= 7 39 802 000 184 774 4 64 

ROtabee: Mote 114 817 459 ooo | $3 812 511 $4 75 

Other clay materials 

The manufacture of paving brick was carried on during 1908 in 

Chautauqua, Greene, Onondaga and Steuben counties. There were 
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five companies engaged in the business and the output was 14,570,- 

140 valued at $211,289. In 1907 there were but four producing 

companies with a production of 12,296,000 valued at $184,306. The 

additional producer in the 1908 production was Chautauqua county, 

which made no output in 1907. 

Fire brick and stove lining were manufactured in Albany, Erie, 

Kings, Rensselaer, Richmond, Schenectady, Washington and West- 

chester counties by a total of 12 companies. The output of fire 

brick amounted in value to $442,967 and of stove lining to $102,984, 

a combined value of $545,951. In 1907 the value of the fire brick 

was $384,217 and of stove lining $239,816, a combined value of 

$624,033, 13 companies being represented in the output. The 1908 

figures include a small production of acid proof brick from Onon- 

daga county. 

Draintile and sewer pipe were made in Albany, Cayuga, Erie, 

Genesee, Madison, Monroe, New York, Oneida, Onondaga, On- 

{ario, Saratoga, Steuben and Washington counties, the only change 

in counties from 1907 being the addition of New York county with 

a small production of sewer pipe. The output of draintile was 

valued at $273,134 against $162,167 in 1907, and the output of 

sewer pipe was $133,716 against $463,500 in 1907. There were 22 

companies engaged in these industries as compared with 19 in 1907 

and 26 1n 19006. 
The output of terra cotta, fireproofing and building tile came from 

Allegany, Chautauqua, Erie, Kings, Monroe, New York, Ontario, 

Rensselaer, Richmond, Steuben and Westchester counties. Albany, 

Genesee, Onondaga and Queens counties which produced in 1907 

reported no output in 1908, while Erie, Ontario and Steuben 

counties, not producing in 1907, made an output in 1908. Thirteen 

companies were active in 1908 as compared with 14 in 1907. The 

production of terra cotta was valued at $709,360 against $1,224,300 

in 1907; fireproofing at $91,377 against $45,672 in 1907; and build- 

ing tile at $70,162 against $215,126 in 1907. Of the 1907 figures 

for the building tile output over half consists of roofing tile and the 

remainder of floor tile and decorative wall tile. 

Pottery 

Though pottery-clays do not occur in abundance within the 

bounds of New York State, the manufacture of the various grades 

of pottery is well represented. About the only materials of local 

origin employed in the industry are the stoneware clay of Onondaga 
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county and the slip clay of Albany, while the products of the 

potteries embrace stoneware, earthenware, clay tobacco pipes, china 

tableware, art pottery, porcelain electrical supplies, chemical and 

sanitary ware, etc.. The kaolin used is brought in from other 

states or imported from England. Much of the stoneware clay 

comes from New Jersey and the feldspar from Canada. 

The number of potteries that were active in 1908 was 25, and of 

these all but one reported their production. The value of the out- 

put as shown by the returns, including an estimate for the single 

producer not reporting, amounted to $1,653,241, a sum consider- 

ably less than that of the preceding year. It may be remarked, 

_ however, that the total of $2,240,895 for 1907 was actually about 

$200,000 in excess of the proper valuation for that year, owing to 

the inclusion of extraneous material in the returns of electric sup- 

plies. The value of such pottery in 1908 was based on the porcelain 

alone, exclusive of the hardware trimmings. 

The following counties were represented in the production: 

Albany, Erie, Kings, Livingston, Madison, Nassau, Onondaga, 

Ontario, Schenectady, Suffolk, Washington and Westchester. On- 

ondaga county with six active firms was first in importance of 

output, which was valued at $637,796. Erie county with two pro- 

ducers stood second and Ontario county with three was third. On- 
ondaga and Erie counties produced most of the tableware. The 

electric supplies were made chiefly in Schenectady and Ontario 

counties. 
Value of production of pottery 

WARE 1906 1907 1908 

SLOMC WAT Cte Ramen Uae ct tee. cca rn arenes $84 031 $65 271 $44 712 
Redseant temiicine 949s ce eyes 20; 224 28 296 31 645 
Porcelain and semiporcelain a.... 835 000 i Lor DOs goo 548 
Electric and sanitary supplies.... 768 236 869 378) So5 0249 
Miscellanecucheery- smart auc. 4. i: pe Ou 96 788 81 089 

$1 795 008 | $2 240 895 $1 653 241 

a Includes china tableware and cream-colored ware. $ : : ; 
b Includes a value of about $200,000 for hardware trimmings used in electric supplies. 

Crude clay 

In the foregoing tables relating to clay products no account has 

been taken of the crude clay entering into their manufacture. There 
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are a few producers in the State who do not utilize the crude clay 

themselves, but ship their output to others for manufacture. Some 

of the material, like the Albany slip clay for example, is even 

shipped to points without the State. In 1908 returns were received 

from eight producers in this branch of the industry whose total 

shipments amounted to 4697 short tons valued at $11,605. The cor- 

responding total for 1907 was 3927 short tons valued at $6163, and 

for 1906 it was 5477 short tons with a value of $9125. Besides 

slip clay the shipments included fire clay, brick clay and the white 

clay of Staten Island. 

EMERY 

There was a large falling off in the production of emery last 

year, the total amounting to 690 short tons valued at $8860 as com- 

pared with 1223 short tons valued at $13,057 in 1907. The decrease 

in quantity was thus 533 tons and in value $4197. The output was 

also smaller than in any recent year previously, the total for 1906 

having been 1307 short tons valued at $13,870; for 1905, 1475 

short tons valued at $12,452 and for 1904, 1148 short tons valued 

at $17,220. ‘The statistics have been based on the crude material 

before grinding or other treatment except the rough cobbing to 

which it was subjected at the quarries. The rock was all shipped 

from Peekskill and distributed among the manufacturers of emery 

wheels and other emery abrasives, whose plants are mainly located 

in Pennsylvania. 

The list of producers in 1908 included: Blue Corundum Min- 

ing Co., Easton, Pa.; Keystone Emery Mills, Frankford, Pa.; 

Tanite Co., Stroudsburg, Pa., and J. R. Lancaster, Peekskill. The 

total emery mined, as above given, exceeded somewhat the ship- 

ments from Peekskill, as these amounted to 579 short tons. 

The emery is a mixture of corundum, spinel and magnetite, the 

corundum of course being the ingredient of most value. It occurs 

as a very hard and dense rock, of dark gray to nearly black color, 

sometimes showing the corundum in well developed prismatic 

crystals of lighter shade. There is considerable variation in regard 

to the mineral composition, and Magnus! who examined thin sec- 

tions of the material reports that in some specimens the corundum 

constitutes over 50 per cent of the mass, while in others it is al- 

most wanting. The emery occurs in the form of lenses and bands 

within an area of gabbroic intrusives known as the Cortlandt 

series. It is to be regarded, doubtless, as a segregation of the 

1 Abrasives of New York. N. Y. State Geol. 23d An. Rep’t. 1904. 
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igneous magna, quite similar in general features to the titaniferous 

magnetites that occur in gabbros and anorthosites. Some of the 

deposits were worked in the early days for iron ore, but the ma- 
terial proved too refractory for successful treatment in the fur- 

nace. The emery is not regarded in the trade .as equal fogede 

Grecian or Turkish product, though it is said to be very serviceable 

when made into wheels with a vitreous bond. 

PEMD SE AR 

The small demand for feldspar among pottery manufacturers 

last year was reflected in a decreased output of the better grades 

of the mineral, i. e. the potash feldspars free from iron or other 

obnoxious impurities. On the other hand, the production of un- 

selected feldspar, such as finds employment for roofing material, 

poultry grit, abrasive purposes, etc. showed a substantial gain over 

the quantity reported in 1907. 

The occurrence of pegmatite, from which feldspar is obtained. 

is limited in this State to the Adirondack Precambric area and the 

southeastern region of crystalline rocks. The pegmatite forms dikes, 

sheetlike masses or irregular bodies, usually in association with 

larger masses of allied intrusive rocks of which it often consti- 

tutes but a coarser phase. Most occurrences have the composition 

of granite, containing besides feldspar a considerable proportion 

of quartz and smaller amounts of mica, hornblende or rarely 

pyroxene. The presence of iron-bearing minerals has an impor- 

tant bearing upon the quality of the product, since for pottery 

purposes it is absolutely essential that the feldspar contain nothing 

more than a trace of iron. When occurring in segregated particles 

their elimination can be effected sometimes by careful cobbing. In 
addition to those already enumerated, pyrite, magnetite and tour- 

malin are among the iron-bearing minerals commonly found in 

pegmatite. For pottery uses the potash feldspars (microcline and 

orthoclase) are the only ones produced in New York State and 

they seem to have the preference in that trade, though for what 

reason is not well understood. The plagioclase feldspars are found 

in the Adirondack pegmatites which are chiefly quarried for roofing 

material. 

The quarries now active in the State are situated in Westchester, 

Essex and Saratoga counties. Those near ‘Bedford, Westchester 

co. produce most of the pottery feldspar. They are operated by 

P. H. Kinkel’s Sons who grind a large part of the output before 
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shipment. The quartz obtained in the quarry operations also finds 

sale as a material for making wood filler. In the Adirondacks, 

the Claspka Mining Co. with a quarry near Batchellerville, Saratoga 

co. produces a small quantity of pottery feldspar, which is shipped 

exade to Drenton,. N: J.» The Crown Point Spar’Co., Inc., is a 

recent enterprise with quarries and a mill near Crown Point. The 

property at Rock pond, Essex co. formerly owned by the Inter- 

national Mineral Co. is now operated by the Barrett Manufactur- 

ing Co. who use the output in the manufacture of “amatite” 

roofing. 

Some attention was given during the past year to an occurrence 

of pegmatite near Corinth, Saratoga co. The American Feldspar 

& Milling Co. was organized to develop the property, but no ship- 

ments were made, except for experiment. The pegmatite is stated 

to occur in a dike 60 feet wide and traceable for 2000 feet on the 

line of strike. The outcrop is about 3 miles distant and 700 feet 

above the railroad. 

The total production of pies in New York in 1908 amounted 

to 14,613 short tons valued at $53,148. The prices received at the 

quarries for the pottery grades ranged from $3 a long ton for 

crude to $6.50 a short ton for ground feldspar. The common 

grades of crushed feldspar brought about $3 a short ton. 

GARNET 

The conditions in the abrasive garnet trade during 1908 did 

not encourage activity among the Adirondack mines and the pro- 

duction showed a decided drop from the record figures reported 

in the preceding year. The demand was affected to some extent 

by an accumulation of stocks in the hands of abrasive manufac- 

turers carried over from 1907, though the consumption of abrasives 

ot all kinds was no doubt much below normal. With the improve- 

ment noticed in the latter part of the year it is anticipated that 

market conditions will be more favorable during the current season. 

No new companies engaged in the mining of garnet during 1908. 

The North River Garnet Co. with mines and mill on Thirteenth 

lake carried on as heretofore the largest operations. For three 

months in the first part of the year the company’s plant was closed 

down, while in the last three months it ran on a reduced scale. 

On Gore mountain. the mines of H. H. Barton & Sons Co. pro- 
duced only a fraction of their usual quota. The Crehore mine 
near North River was inoperative throughout the year. The prop- 
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erty of G. W. Smith near Keeseville was taken over under lease 

by Mr E. Schaaf-Regelman and produced a small quantity of mass- 

ive garnet, mostly for the foreign market. 

A recent feature of the garnet trade has been the appearanee 

of Spanish garnet, which was first imported in 1907. The min- 

eral is said to occur in detrital material along streams and is col- 

lected and sorted by hand. It can hardly replace the domestic 

garnet to any great extent owing to its fine size, though it is im- 

ported at a cost much below that attainable by mines in this 

country. The imports of Spanish garnet in 1907 amounted to a 

value of $6432. They fell off in 1908 to $2095. The average 
value placed on the consignments was about $16.40 a long ton, or 

less than one half the average selling price of domestic garnet. 
There is no duty on abrasive garnet. Garnet sands arelemume 

quent occurrence along the streams and lake shores of the Adi- 

rondacks, but so far as observed they are too finely comminuted to 

be valuable for abrasive uses. 

The output of the Adirondack mines in 1908 amounted to 2480 

short tons valued at $79,890. In the preceding year the total was 

5709 short tons with a valuation of $174,800. The sales of garnet 

in 1908 amounted to 1996 short tons. Notwithstanding the small 

demand, there was no falling off in the prices which have been 

maintained at about the same level for many years past. ‘The mar- 

gin of profit is small and most of the output is sold on contracts 

covering the annual requirements of the consumers. 

(Gingeel ste, 

In the graphite industry of New York the most notable feature 

of the past year was a large decrease in production. The amount 

reported by the Adirondack mines was 1,932,000 pounds with a 

valuation of $116,100. In 1907 the total was 2,950,000 pounds 

valued at $106,951, while in 1906 it was 2,811,582 pounds valued 

it $96,084. The largest amount reported in any recent year was 

in 1905 when the production reached 3,897,616 pounds valued at 

$142,948. 

The statistics indicate a considerable gain in the value of the 

material which averaged 6 cents a pound in 1908 as compared 

with 3.6 cents a pound in the preceding year, though this may be 

partly due to a somewhat different standard used in reporting the 
values last year. The graphite after its first separation from the 

gangue undergoes repeated refinings, by which products of varying 
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purity and market value are secured. ‘The finest grades of crystal- 

line graphite from the Adirondacks bring from 10 to 20 cents or 

even more a pound. 

The American mine owned by the Joseph Dixon Crucible Co. 

has for a number of years furnished most of the graphite obtained 

Mieine state. The mine is situated at Graphite near Hague on 

Lake George. The graphite occurs as disseminated scales or 

Bakes in: a quartzite of the Precambric series. . The quartzite is 

quite widely distributed in the eastern Adirondacks, but no other 

locality has been found where it carries so coarse a flake and at 

the same time is so free from other scaly minerals. The Joseph . 

Dixon Crucible Co. owns a mine also just north of Hague near 

the lake shore and on Lead hill west of Ticonderoga, but these 

were not operated in 1908. The product of the American mine, 

after the first separation at the local mill, is refined at the com- 

pany’s mill at Ticonderoga. 
The Crown Point Graphite Co. was operative for a short time 

only during the past year, as it was engaged in building a mill 

at the mines near Chilson lake, Essex co. The deposit belongs to 

a different type than that described above, the graphite occurring 

in bunches and scattered flakes within beds of crystalline lime- 

stone. The process of separation devised by the company is said 

to consist in crushing the limestone to a powder and recovering 

the graphite on screens. Where the quartzite is the gangue, the 
graphite is separated by gravity or flotation methods. The Crown 

Point Graphite Co. has a finishing mill at Crown Point Center. 

The Glens Falls Graphite Co. made a small production in 1908 

from the mines at Conklingville, Saratoga co. The graphite is 

found in a quartz schist, a feldspathic representative of the Pre- 

cambric sediments. 

Extensive beds of the graphitic quartzites occur near Rock pond, 

Essex co., 7 miles north of the American mine, and have been 

under development by John D. Bly of Crown Point. The work 

done in the past year has shown the existence of a rich seam, which 

assays up to 20 per cent carbon, and a very large area of lower 
grade rock. 

The Saratoga Graphite Co. has been recently organized for the 
purpose of working a deposit near Saratoga Springs. 

GYPSUM 

The production of gypsum is made in the central and western 

parts of the State, in Madison, Onondaga, Cayuga, Monroe, Gen- 
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esee and Erie counties. The gypsum is associated with the Salina 

formation, which carries the rock salt beds, and is quarried or 

mined along the outcrop from Madison county westward. The 

Salina formation can be traced to the east into Albany county but 

with such diminishing thickness as to preclude the occurrence of 

workable gypsum deposits in that section. 

Most of the workings are situated near the southern edge of 

the belt occupied by the Salina beds. The gypsum occurs below 

the Bertie waterlime, which marks the top of the formation, and 

above the salt horizon. Its beds are regularly disposed with respect 

to the inclosing rocks, dipping with them at a very low angle to 

the south. They afford a practically inexhaustible supply. Their 

greatest thickness along the outcrop is in Onondaga county where 

as much as 60 feet have been found, divided into several layers. 

in the western part.of the State the beds range from 4 to 8 feet 

thick. Many of the borings for salt have encountered gypsum, 

showing its continuation for long distances to the south along the 

dip of the strata. 

The present extensive enleteon of gypsum in New York has 

been due to the establishment of plants for the manufacture of 
plaster of paris, stucco, wall plasters, etc., a branch of the industry 

that has grown to large proportions in the last decade. Formerly 

the principal outlet for the mineral was in agriculture, which still 

affords a small market for the ground product. Another use 

that has become quite important is in the portland cement trade; 

a considerable proportion of the gypsum listed in the accompany- 

ing table as sold in crude state is shipped to points in Pennsy]l- 

vania and elsewhere for admixture with portland cement. 

The gypsum rock as found in New York has a gray or drab 

color. It contains a varying amount of impurities in the form 

of lime and magnesia carbonates, clay and silica or quartz, be- 

sides a small proportion of organic matter which is the principal 

coloring agent. In calcination the organic substances are broken 

up or driven off. The impurities on the average amount to from 

5 tO ES sper Cent Om mic vera 

Manufacture. Most of the gypsum that is mined or quarried 

in the State undergoes some kind of preparation before shipment. 

In the case of the material sold to portland cement manufactur- 

ers, however, a portion is shipped in lump form to be later crushed 

at the cement works and mixed with the chnker before grinding. 

A part of the gypsum, also, is crushed: at the mines and shipped 

in bags. A very small quantity is sold in calcined condition to 
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cement makers who prefer to use the material in that form. For 

agricultural purposes the gypsum is always ground to a very fine 

product which is marketed under the name of land plaster. The 

manufacture of calcined plasters calls for the greater part of the 

output of gypsum at the present time. By calcination the gypsum 

is converted into plaster of paris or stucco in which form it is 

used largely as a structural material, also for casts, molds and in 

plate glass manufacture. The calcination is performed generally 

in vertical kettles, covered at the top, and provided with mechanical 

stirrers for keeping the material in constant motion so as to pre- 

vent overburning. In one or two of the more recently erected 

plants, the calcining process is carried out in a rotary kiln of the 

Cummer type, which has an important advantage of being con- 

tinuous in its work. For plaster of paris the temperature of burn- 

ing does not exceed 350° to 380° F. as a maximum. Wall plasters 

and cement plasters are made from plaster of paris by addition 

of some organic or mineral substance which serves to retard the 

setting process. Wall plasters may also contain some fiber, such 

as hair, fibrous talc, or a wood fiber made from basswood or wil- 

low. A product known as wall board consists of layers of paper 

cemented with plaster of paris, forming thin sheets which can be 

nailed to the studding and joists of buildings in the place of lath 

and which are then covered with a coat of plaster. 

The manufacture of gypsum products is carried on in the State 

by other than the producing companies, and there are a number of 

plants that make wall plaster, etc. from gypsum purchased from 

the local mines or imported. The imported gypsum comes mostly 

from Nova Scotia. No attempt to secure information of such oper- 

ations has been made in connection with this report. 

The mining companies who are engaged in the calcined plaster 

trade have plants in Syracuse and vicinity; at Wheatland and 

Garbutt, Monroe co.; Oakfield, Genesee co.; and Akron, Erie co. 

Production and trade. The market conditions last year were 

rather poor, with a recession in both demand and prices. The de- 

crease in portland cement production affected the trade to some 

extent, while the falling off in building operations was an adverse 

factor in the calcined plaster industry. However, the production 

of crude gypsum showed only a small loss as compared with the 

record output of 1907. The total reported:by the mining com- 

panies was 318,046 short tons against 323,323. short tons 1n 1907, 

a decrease of 5277 tons, or less than 2 per cent for the year. The 
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output was 262,486 short tons in 1906, 191,860 short tons in 1905, 

and 151,445 short tons in 1904. 

The growth of the industry suffered only a temporary check, 

and its prosperity in the future seems assured by reason of the 

inexhaustible character of the local deposits and their exceptional 

situation with regard to the principal markets. Within the last 

IO years the State has gained a leading position in the trade, the 

production having increased during that period from an average 

of about 30,000 tons annually to the present total of over 300,000 

tons. 

Of the quantity of crude rock that was reported as mined or 
quarried jast year about 65 per cent was converted into calcined 

plasters by the producing companies. Their figures showed a total 

of 160,930 short tons of plaster of paris, wall plaster, etc. valued 

at $574.757 as compared with a total output of 145,684 tons valued 

at $533,265 in 1907. The amount of ground gypsum or land 

plaster made was 5712 short tons valued at $14,255 against 15,441 

short tons valued at $38,859 in 1907. The portion sold in crude 
condition to cement manufacturers and for other purposes 

amounted to 95,146 short tons valued at $171,747 against 91,060 

short tons valued at $170,432 in the preceding year. 

Production of gypsum 

TOOF 1908 
MATERIAL a -- 

Short tons Value Short tons} Value 

hoetalloutputcsude..) 2.22 + BOR apa esl) sat ame 318 046 |. ae eee 
SOld Acre my stain. sae ai gI 060 | $179 432 95 146 | $x7r 747 
Ground for land plaster. ... 15 441 38 859 Be ye LAV AnE 
Wall plaster, etc. made..... 145 684 533 265 160 930 yi wis 7 

Total Wate Stmeen cn Ghee PaN ace. tothe tepe DiS EL GIG Ole fa: > ee one $760 759 

= 

The Gypsum Products Co. has engaged in the mining of gypsum 

near Oakfield, Genesee co., shipping a small quantity last year for 

the first time. 

The Interstate Gypsum Co. is a new organization, owning a 

property near Akron, Erie co. | 

The Empire Gypsum Co. has erected a calcining plant at Garbutt, 

Monroe co. The gypsum is taken from the company’s mine near by, 
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which is worked on the room and pillar system. The calcining 

plant is equipped with a jaw crusher, rolls, cylindrical dryer, pul- 

verizer and three 11-ton vertical kettles. The gypsum is manu- 

factured into plaster of paris and wall plaster. A part of the crude 

rock is shipped to glass factories in the Pittsburg district where it 

is calcined and employed as cement in the grinding of plate glass. 

TRON ORE 

The iron mining industry received a decided setback last year 

and for the first time in a number of years the output showed a 

decrease. During the decade from 1898 to 1907 the State’s pro- 

duction gained steadily, reaching a total of 1,018,013 long tons in 

the latter year as compared with 179,951 long tons in 1898. Under 

favorable conditions of the iron trade there would have been a fur- 

ther increase last year, which probably would have set a new mark 

for the industry in New York. Several properties had been 

brought to the producing stage when the depression began and 

compelled a suspension of operations. With the contraction of the 

market the operative mines reduced their output and a few closed 

down entirely. Before the end of 1908 conditions showed some 

improvement, though it can hardly be expected that prosperity will 

be fully restored much before the close of the current year. 

There were I0 companies which reported a production of iron 

Ore in 1908 against I3 companies so reporting in the preceding 

year. One new producer, the Cheever Iron Ore Co., was added to 

the list, so that out of the number of active companies in 1907 

four were closed down throughout the year. 

The accompanying table gives the production of iron ore dis- 

tributed according to kinds for the period 1890-1908 inclusive. 

The statistics covering the years previous to 1904 are taken from 

the annual volumes of the Mineral Resources published by the 

United States Geological Survey. The production of magnetite 
as given in the table represents high grade ore and concentrates 

suitable for furnace use and not the mine output which is consid- 

erably larger as much of the ore is concentrated. 
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Productien of iron ore in New York State 

MAGNETITE| HEMATITE | LIMONITE |CARBONATE TOTAL 
Value 

LYSIS es OTe ra tr per 
ton 

Long tons | Long tons | Long tons | Long tons | Long tons 

1890 945 O71 I96 035 30 968 BI ZEOQ: | LT" 253) BOs: |e eee eee 
I8gQI 782 729 ERG 72S Sel ite 249° OF 2 <)\TOL7> 26. ||) Os. ar euet tener | enema 
1892 648 564 124 800 53 694 64 O41 891 099 | $2 379 267 | $2 67 
1893 440 693 15 890 35 592 4Il 947 534 122 I 2225954 2 29 
spe COW, Hagan 8 (re Meany Semen Kaai-tgr Se eRe [errs nn wt Y mice Ie ECR 242 9'5G)'l\ 5S eochaged eee | eee 
1895 260 139 6 769 26 462 13 886 307 256 598 313 I 95 
1896 346 O15 Io 789 I2 288 16 385 385 477 780 932 2) Og 
1897 296 722 7 664 20 059 Ir 280 Be Sees 642 838 T (Ou 

1898 155 551 6 400 14 000 4 000 179 951 350 999 I 95 
1899 344 159 45 503 31 975 22 153 443 790 I 241 985 2 80 
1900 345 714 44 467 44 891 6 413 441r 485 I Leg 817 250m 
IQOI 329 467 66 389 23 362 I 000 420 218 I 006 231 2 39 
1902 45I 570 QU O75 I2 676 Nil 555) Si2k I 362 987 2 45 
1903 45I 481 83 820 5 159 Nil 540 460 I 209 899 2 24 
1904 559 575 54 128 5 000 Nil 619 103 I 328 894 2.15 
I905 739 730° 79 313 8 000 Nil 827 049 2 576 123 2 
1906 ity BOS 187 002 I 000 Nil 905 367 3 393 609 BS 
1907 853 579 164 434 Nil Nil |x or8 o13 3.750 493 3 68 
1908 663 648 33 825 Nil Nil 697 473 2 098 247 3 Or 

The total output reported by the mines in 1908 was 697,473 long 

tons valued at $2,098,247. Compared with the preceding year 

when the output amounted to 1,018,013 long tons valued at 

53,750,493 there was a decrease of 320,540 tons or 31 per cent. 
The average value of the ore was $3.01 a ton against $3.68 a ton 

in 1907. 

Classified as to variety the production consisted of 663,648 long 

tons of magnetite valued at $2,031,457 and 33,825 long tons of 

hematite valued at $66,790. A large portion of the magnetite was 

marketed in the form of concentrates with an approximate content 

of 65 per cent iron, while the rest was lump ore ranging from 

about 52 to 60 per cent iron. The hematite ore was mainly de- 

rived from the Clinton deposits and probably averaged about 40 

per cent in iron content. | 

In the Adirondack region the active producers were Witherbee, 

Sherman & Co., and the Port Henry Iron Ore Co. at Mineville; 

the Chateaugay Ore & Iron Co. at Lyon Mountain; the Cheever 

Iron Ore Co. at Port Henry; and the Benson Mines Co. at Benson 

Mines. The producers in southeastern New York were the Ster- 

ling Iron & Railway Co., who operated the Lake mine, and the 

Hudson Iron Co., who operated the Forest of Dean mine. 

The output of hematite was made by the Old Sterling Iron Co. 

with mines near Antwerp, Jefferson co., and by the Furnaceville 

Iron Ore Co, of Ontario Center, Wayne co. and C. A. Borst of 

ae 
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Clinton, Oneida co. The Rossie Iron Ore Co., the Fair Haven 

Iron Co. and the Ontario Iron Ore Co., who were active in 1907, 

made no output last year. : 

Mineville. Though there was less activity in mining last year, 

the properties of both Witherbee, Sherman & Co. and the Port 

Henry Iron Ore Co. continued in steady operation. The output 

of the two companies totaled 502,663 long tons as compared with 
751,155 long tons in 1907, which was the largest amount hitherto 

recorded for the district. The Old Bed mines, which include the 

“a1,” Joker and Bonanza workings, contributed the larger part of 

the totai, the remainder coming from the Harmony shafts, Smith 

mine and Barton hill tunnel which belong to Witherbee, Sherman 

& Co. 
Despite the contraction of mine output there has been no inter- 

tuption in the progress of the works of development and improve- 

ment that were started previous to the depression, and the condi- 

tions of the properties may be considered as better than at any 

time in the past. With the return of a normal iron market the 

companies will be able to profit from an increased output which 

can be maintained from present ore reserves for several years to 

come. The combined productive capacity of the two companies is 

now about 1,000,000 tons a year. 

The principal underground developments during the year were 

connected with the new shaft of the Port Henry Iron Ore Co. on 
the “21” property, and the exploration in the Joker-Bonanza, 

Harmony and Barton hill mines by Witherbee, Sherman & Co. 
The shaft sunk by the former company was bottomed at a depth 

between 500 and 600 feet and the ore was encountered within a 

short distance. It will have a hoisting capacity of I500 tons a 

day, more than twice the output formerly secured from the incline. 
The results obtained with the diamond drill in exploring the 

southerly part of the Joker-Bonanza ground during the past year 

afforded much new information regarding the form of that deposit 
and brought to light the existence of another magnetite body below 

it. In the southernmost sections some change was shown in the 

shape of the Bonanza-Joker body as previously mapped,’ though 

the exact modifications can not now be fully stated. Drill holes 

put down into the foot wall from the workings above revealed a 

1See description by J. F. Kemp in N. Y. State Mus. Bul. 119. | 1908. 

DP: 72 et. seq. 
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magnetite deposit apparently of large extent. In one hole 71 feet 

of ore was encountered split into two portions by a horse, and in 

another hole 34 feet of solid ore was found. The ore probably 

belonged to a single seam, but further exploration will be necessary 

to clear up the relations. The Harmony mines, the most recent 

of the Mineville workings, made a good record and will be capable 

of a large yield when in full operation. Some of the ore now 

mined can scarcely be distinguished from the rich, coarsely crystal- 

line magnetite found in the Barton hill group. The latter mines 

were not actively exploited last year as work was concentrated on 

the new adit designed to tap the ore bodies in their downward ex- 

tension. The adit was driven to a point 500 feet north of the old 

Arch pit, or 1700 feet from the portal. Ore was found in a nearly 

continuous seam, but of variable thickness, sharply compressed in 

piaces and again swelling out to form a body of good size. The 

deposits were thus far from exhausted by the early operations. 

Lake Sanford. The exploration of the titaniferous magnetites 

near Lake Sanford, Essex co. was continued in 1908 with results 

fully commensurate with anticipations. Up to October 1, 1908 the 

Tahawus Iron Co., who recently took over the properties, had 

drilled 26 holes on the Sanford ore body to an average depth of 

199 feet without reaching the lower limits of the ore. The avail- 

able ore in this deposit alone amounts to many millions of tons. 

Experiments in mill treatment have confirmed the view that a por- 

tion of the titanium can be removed by crushing and passing over 

magnetic separators with additional benefit as regards the iron con- 

tent. A product averaging about 60 per cent iron and not more 

than 6 or 7 per cent titanium can be made without difficulty. 

The company has secured a charter for the construction of an 

electric road which will probably be built from Lake Champlain 
to Tahawus. An alternative route has been surveyed from the 

Adirondack branch of the Delaware & Hudson Railroad. 

Lyon Mountain. Owing to the destruction by fire of the new 
mill early in 1908 the mines at Lyon Mountain did not make the 

expected output last year. The loss of the plant was critical, in- 

asmuch as many improvements in the way of a central electric 

power station, new trackage, etc. had just been completed that 

should have led to important economies. The old mill was again 

placed in commission. 

Benson mines. The Benson Mines Co. was operative during a 

part of the year, but made only a fraction of the output of which 
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the mines are capable. An important addition to the equipment 
that is to be provided according to the company’s plans is a noduliz- 

ing plant for the treatment of the concentrates. The process of 

nodulizing iron ore was first applied to the residues obtained from 

burning pyrites in the manufacture of acids. Experiments with 

the process on some magnetic concentrates have shown that it 

has a beneficial effect in lowering the sulfur content and agglom- 

erating the fine particles into lumps that are better adapted for 

the blast furnace. The apparatus employed for the purpose con- 

sists of a long rotary kiln usually heated by gas, into which the 

material is fed and where it is subjected to a temperature that 

produces incipient fusion. The rotary motion of the kiln prevents 

the formation of a solid cake and the product comes out in the 

form of nodules or lumps from 4 to ¥% inch in diameter. Though 

magnetite is one of the most resistant minerals to heat, it is said 

that the nodulizing of concentrates can be effected without diffi- 

culty, probably owing to the small quantities of impurities present 

and the influence of the highly heated gases which may reduce 
it partially to metallic condition. 

Salisbury mine. This mine situated 2 miles north of Salisbury 

Center, Herkimer co. is expected to begin shipments during the 

current season. It has been under development for some time by 

the Salisbury Steel & Iron Co. The mining and milling plants 
have been nearly completed and the railroad extended 6 miles north 

from Dolgeville to the mill site at Irondale. The mill has a capac- 

ity of 500 tons crude ore a day; it is equipped with Ball-Norton 

drum and belt type of magnetic separators which have been so 

successfully used elsewhere on Adirondack magnetites. A cob- 

bing machine is designed to effect a preliminary separation of the 
lump ore as mined into furnace and mill products. The mill stands 

at the base of the hill below the main shaft with which it is con- 

nected by means of a Bleichert aerial tramway 6250 feet long. Gas 

engines of 750 horse power using producer gas will supply power 

for the mines and mill. The installation and developments com- 

pleted and under way call for an expenditure of about $500,000. 

Clinton hematite mines. There was a cessation of development 

work on the Clinton belt last year and only two mines made any 

shipments. The producers were C. A. Borst at Clinton and the 

Furnaceville Iron Ore Co. at Ontario Center. A resumption of 
activity may be expected with the return of favorable trade 

conditions. 
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A detailed account of the Clinton ores and their local occurrence 
was published in 1908 by the New York State Museum.1 The 
resources in these ores were found to be very large, the estimated 
quantity available in the three principal areas taking into account 
only seams above 18 inches thick and within 500 feet from the sur- 
face reaching 600,000,000 tons. Though, of course, much of this 
will not be commercially mineable for a long time to come, yet — 
there are large quantities so situated as to permit extraction at 
a comparatively low cost. 

MILESTONES 

The production of millstones, although much smaller than for- 

merly, is still an important industry in certain sections of Ulster 

county. This area furnishes nearly all of the millstones produced 
in the United States, the other producing states being Pennsylvania, 

Virginia and North Carolina. In addition to the domestic supply 

a large number of millstones and buhrstones are annually imported 

from France and other European countries. 

The New York stone is known as Esopus stone, a name derived 

from a former name for Kingston, which was an important ship- 

ping point. It is a firm white conglomerate varying in fineness 

from that of a coarse sandstone to a coarse conglomerate with 

some pebbles 2 inches in diameter. It is composed of partially 

rounded whitish quartz pebbles in a silicious matrix. The stone 
is obtained from certain beds of Shawangunk grit, a rock lying 

unconformably upon the Hudson River shales and formerly cor- 

related with the Oneida conglomerate, but now known to lie in 

the horizon of the Salina. Its thickness varies from 50 to 200 feet. 

The quarrying operations are carried on along the northern 

border of the Shawangunk mountain, in Rochester and Wawarsing 

townships, Ulster co., mainly along the line of the New York, On- 

tario and Western Railroad at Wawarsing, Kerhonkson, Accord, 

Kyserike, Granite, St Josen and Alligerville, while New Paltz and 

Kingston also are shipping points. 

Quarrying is carried on with but a small equipment, the stone 

being worked out by hand bars, wedges and sometimes with the 
use of powder. It is dressed by hand at the quarry into millstones 

and chasers. The millstones are dressed into stones varying in 

1Tron Ores of the Clinton Formation in. New York State, by D. H. 
Newland & C. A. Hartnagel. N. Y. State Mus. Bul. 123. 
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diameter from 15 inches to 54 inches or even larger and are used 

for the grinding of paint, grain, cement, gypsum etc. The chasers 

are stones dressed to run on edge on a platform of blocks of the 

same material, and are used in grinding heavier material such as 

quartz, feldspar, barite etc. Depending largely on their weight 

for crushing the fragments, they are of large size varying in diam- 

eter, as produced in 1908, from 54 to 72 inches. 

The production has been decreasing steadily for some years 

owing to the introduction of roller mills in flour making, and ball 

mills, emery stones and other improved grinding machinery in 

other industries. The demand for millstones is now largely from 

corn-grinding mills in the south and from gypsum and plaster 

mills, while chasers are still used in quartz, feldspar and barite 

mills. 

Millstones varied in value in 1908 from $3 for 15 inch, to $45 

for 54 inch stones, while chasers sold for $30 to $70 varying in 

size from 54 to 72 inches. 

The production in 1908 amounted to S8 es as against $21,806 

in 1907. The number of millstones made was 871 and chasers 182, 

and in addition a small production of blocks and disks for use in 

roll crushers. 

MINERAL PAINT 

Under this title are included the natural mineral colors which 

require nothing more than washing or grinding in their prepara- 

tion for the market. The raw materials found in the State that 
have been used for the purposes are iron ore, ocher, shale and 
slate. New York is also one of the leading producers of artificial 
pigments, specially those made from lead, but the crude materials 

are mostly derived from without the State. 
_ The Clinton hematite affords an excellent base for the manu- 

facture of metallic paint and mortar color. The beds with a rela- 

tively high iron content are employed, as they possess the softness 

and uniformity of texture, as well as depth of color, which are 

generally sought for. The mines owned by C. A. Borst at Clinton, 

Oneida co. and those of the Furnaceville Iron Co. at Ontario, 

Wayne co. supply most of the ore for paint. The hematite from 

the former locality belongs to the oolitic variety and that sold to 

paint manufacturers carries about 45 per cent iron. The ore in 

Ontario county is of fossil character carrying about 40 per cent 

iron. The red hematite from St Lawrence county is also used for 

metallic paint. 
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The manufacturers of metallic paint and mortar colors in New 
York State incluiie the Clinton Metallic Paint Co. of Clinton, the 

William Connors Paint Manufacturing Co. of Troy, and the Ros- 

sie Iron Ore Paint Co. of Ogdensburg. A considerable quantity 

of the Clinton hematite is shipped to points outside of the State 
for manufacture. 

Both shale and slate are ground for mineral paint, their color 

depending largely upon the amount and character of the iron oxids 
present. When there is a large proportion of ferric oxid the shale 

and slate may be sold as metallic paint. At Randolph, Cattaraugus 

co. beds of green, brown and bluish shale occurring in the Che- 

mung formation have been worked by the Elko Paint Co. In 
years past red shale from the base of the Salina formation has 

been obtained in Herkimer county for paint. A similar material 

occurring in the Catskill series has been worked at Roxbury, Del- 

aware co. The red slate of Washington county, which belongs to 

the Cambric, is also ground for paint. The Algonquin Red Slate 

Co. of Worcester, Mass. and A: J. Hurd of Eagle Brideeane 
producers of this material. 

A product known as mineral black has been made from the 

slates found in the Hudson River series. Certain beds contain 

considerable carbon in a finely divided almost graphitic condition 

which gives them a dense black color. 

The ferruginous clay called ocher is of common occurrence, but 
is not now worked in the State. Sienna, a deep brown variety of 

ocher, is found near Whitehall. 

The production of mineral paints in 1908 was as follows: metal- 

lic paint and mortar color, 5750 short tons valued at $54,500; slate 

pigment 922 short tons valued at $7376. In 1907 the following 

quantities were reported: metallic paint and mortar color 5269 

short tons valued at $59,521; slate pigment 620 short tons valued 

at $3700. These quantities include only the output made by manu- 

facturers within the State from local materials. 

MINERAL WATERS 
New York has held for a long time a leading position among the 

states in the utilization of mineral waters. The different springs, 

of which over 200 have been listed as productive at one time or 

another, yield a great variety of waters in respect to the character 

and amount of their dissolved solids. There are some that contain 

relatively large amounts of mineral ingredients and are specially 
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valuable for medicinal purposes; Saratoga Springs, Ballston 

Springs, Richfield Springs and Lebanon Springs are among the 

more noted localities for such waters. Numerous other springs 

are more particularly adapted for table use, containing only suff- 

cient mineral matter perhaps to give them a pleasantly saline taste. 

Both kinds of waters are generally carbonated and sold in small 

bottles. 
Of late there has developed an important business in the sale 

of spring waters which can hardly be classed as mineral in the 

common acceptance of the word, but which are extensively con- 

sumed for office and family use in the larger towns and cities. 

Their employment depends upon their freedom from harmful im- 

purities, in which feature they are generally superior to the local 

supplies. In so far as such waters are an article of commerce they 

may well be included in a canvass of the mineral water industry. 

They are distributed usually in large bottles or carboys in noncar- 

bonated condition. 
Character of mineral waters. Among the spring waters that 

contain mineral ingredients in appreciable quantity those character- 

ized by the presence of alkalis and alkaline earths are the most 
abundant in this State. The dissolved bases may exist in associa- 

tion with chlorin and carbon dioxid, as is the case with the springs 

of Saratoga county, or they may be associated chiefly with sulfuric 

acid as illustrated by the Sharon and Clifton springs. 

The mineral waters of Saratoga Springs and Ballston are found 

along fractured zones in Lower Siluric strata, the reservoirs occur- 

ring usually in the Trenton limestone. They are accompanied by 

free carbon dioxid, which together with chlorin, sodium, potassium, 

calcium and magnesium, exists also in dissolved condition. The 

amount of solid constituents in the different waters varies from 

less than 100 to over 500 grains per gallon. Large quantities of 

table and medicinal waters are bottled at the springs for shipment 

to all parts of the country. The carbon dioxid which issues from 

the wells at Saratoga is likewise an important article of commerce. 

The waters at Richfield Springs contain the elements of the 

alkali and alkaline earth groups together with sulfuric acid and 

smaller amounts of chlorin, carbon dioxid and sulfureted hydrogen. 

They are employed for medicinal baths as well as for drinking 

purposes. ‘The springs issue along the contact of Siluric limestone 

and Devonic shales. Sharon Springs is situated to the east of 

Richfield Springs and near the contact of the Lower and Upper 
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Siluric. Clifton Springs, Ontario co. and Massena Springs, St 

Lawrence co. are among the localities where sulfureted waters oc- 

cur and are utilized. 

The Oak Orchard springs in the town of Byron, Genesee co. 
are noteworthy for their acid waters which contain a considerable 

proportion of aluminum, iron calcium and magnesium, besides free 

sulfuric acid. 

The Lebanon spring, Columbia co. is the single representative in 

the State of the class of thermal springs. It has a temperature of 

75° F. and is slightly charged with carbon dioxid and nitrogen. 

Ordinary spring waters. The greater quantity of spring 

waters consumed in the State belongs to the nonmedicinal, non- 

carbonated class, represented by such springs as the Great Bear, 

Deep Rock, Mount View, Sun Ray, Chemung etc. The waters 
are obtained either from flowing springs or from artesian wells and 

are shipped in carboys or in tank cars to the principal cities where 

they are bottled and distributed by wagons among the consumers. 

The essential feature of such waters is their freedom from noxious 

impurities. This is generally safeguarded by the care exercised in 

the handling of the waters which are also regularly examined in 

chemical and bacteriological laboratories. 

Carbon dioxid. Besides the sale of mineral waters, an extensive 

industry has been developed in the State in connection with carbon 

dioxid which is given off by some of the springs. The collection, 

storage and shipment of the gas for use in making carbonated 

beverages and for other purposes have received attention at Sara- 

toga Springs, where the industry has become of greater importance 

even, as regards the value of the output, than the trade in the 

mineral waters themselves. Over 30 wells have been driven in 

that vicinity for gas alone. The carbon dioxid is pumped to the 

surface together with the water, separated from the latter at the 

well and then conveyed to gas holders, similar to those used by © 

municipal gas plants, where it is stored preparatory to charging 

into cylinders. The cylinders ate made to withstand the heavy 

pressure necessary to liquefy the gas and are of two sizes, the 

smaller holding about 25 pounds and the larger from 40 to 50 

pounds. The principal producers are the New York Carbonic 

Acid Gas Co., the Lincoln Spring Co. and the Natural Carbonic 

Gas Co. The gas is said to be superior to that produced by the 

calcination of magnesite or other artificial methods. 

List of springs. The following list includes the names and 
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localities of most of the springs in the State that are employed 

commercially, as shown by a canvass of the industry: 

LOCALITY 

Cayuga, Cayuga co. 

NAME 

Baldwin Mineral Spring 

Diamond Rock Spring 

Mrs D. N. Palmer 

Breesport Oxygenated Mineral 

Spring 

Chemung Valley Spring 
Chemung Spring 
Lebanon Mineral Spring 

Monarch Spring 

Mt Beacon Spring 

Mount View Spring 

Ayers: Amherst Mineral Spring 

Lehn Rock Spring 

Beauty Spring Water Co. 

Cold Spring 

Glacier Spring 

Lithia Polaris Spring 

G. Wells Smith 

W. W. Warner 

Geneva Lithia Spring 

Red Cross Spring 

Crystal Spring 

Deep Rock Spring 

Great Bear Spring 
J. Heagerty 

Os-we-go Spring 
Redstone Spring 

Cherry Creek, Chautauqua co. 

West Portland, Chautauqua co. 

Breesport, Chemung co. 

Elmira, Chemung co. 

Chemung, Chemung co. 

Lebanon, Columbia co. 

Matteawan, Dutchess co. 

Matteawan, Dutchess co. 

Poughkeepsie, Dutchess co. 

Williamsville, Erie co. 

Williamsville, Erie co. 

Lyons Falls, Lewis co. 

New York Mills, Oneida co. 

Franklin Springs, Oneida co. 

Boonville, Oneida co. 

Franklin Springs, Oneida co. 

Franklin Springs, Oneida 

Geneva, Ontario co. 

Geneva, Ontario co. 

Oswego, Oswego co. 

Oswego, Oswego co. 

Fulton, Oswego co. 

Oswego, Oswego co. 

Oswego, Oswego co. 

Oswego, Oswego co. 

co. 

Mammoth Spring North Greenbush, Rensselaer co. 

Shell Rock Spring 

City Spring 
Massena Mineral Spring 

Arondack Spring 

Artesian Lithia Spring 

Chief Spring 

Congress Spring 
Geyser Spring 

Hathorn Spring 
Hides Franklin Spring 

High Rock Spring 
Patterson Mineral Spring 

Saratoga Seltzer Spring 
Saratoga Carlsbad Spring 
Star Spring 

Washington Lithia Spring 

Red Jacket Spring 
H. W. Knight 

East Greenbush, Rensselaer co. 

Rosebank, Richmond co. 

Massena Springs, St Lawrence co. 

Saratoga 

Saratoga 

Saratoga 

Saratoga 

Saratoga 

Saratoga 

Saratoga 

Saratoga 

Saratoga 

Saratoga 

Saratoga 

Saratoga 

Saratoga 

Springs, 

Springs, 

Springs, 

Springs, 

Springs, 

Springs, 

Springs, 

Springs, 

Springs, 

Springs, 

Springs, 

Springs, 

Springs, 

Saratoga 

Saratoga 

Saratoga 

Saratoga 

Saratoga 

Saratoga 

Saratoga 

Saratoga 

Saratoga 

Saratoga 

Saratoga 

Saratoga 

Saratoga 

Seneca Falls, Seneca co. 

Seneca Falls, Seneca co. 

co. 

co. 

co. 

co. 

co. 

co. 

co. 

co. 

co. 

co. 

co. 

co. 

co. 
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NAME LOCALITY 

Pleasant Valley Mineral Spring Rheims, Steuben co. 

Sulphur Spring Hornby, Steuben co. 

Setauket Spring Setauket, Suffolk co. 

Sparko Crystal Spring Huntington, Suffolk co. 

Elixir Spring Clintondale, Ulster co. 

Sun Ray Spring Ellenville, Ulster co. 

Vita Spring Fort Edward, Washington co. 

Briarcliff —Table Water Briarcliff Manor, Westchester co. 

Gramatan Spring Water Co. Bronxville, Westchester co. 

Putnam Spring Water Co. Peekskill, Westchester co. 

Production. The magnitude of the business carried on in con- 

nection with the production and sale of mineral waters is shown 

by statistics received for the year 1908. The number of springs 

reporting sales was 48, and the amount of water sold was 8,007,- 

o92 gallons valued at $877,648. The value is based on the retail 

prices, but does not include bottles or carriage. The statistics are 

known to be incomplete, but it is almost impossible to make a 

thorough canvass owing to the many changes that take place in 

the industry from year to year. No account has been made of the 

water used locally in hotels, sanatoriums etc. The actual value of 

the production was probably not far from $1,000,000. 

_ In addition the production of carbon dioxid from the wells at 

Saratoga Springs should be taken into account. In recent years 

this has amounted to between 4,000,000 and 5,000,000 pounds with 

an average value probably of about $300,000. 

Business in 1908 was generally below the normal. The spring 

resorts were especially affected by the financial depression and 
were frequented by greatly reduced numbers. In the case of Sara- 

toga Springs the season was the worst that has been experienced 

in a long time, due to a combination of circumstances, of which 

the dissensions among the proprietors of the springs have not been 

the least influential. The courts were applied to for injunctions 

against the carbon dioxid producers while a law was passed by the 

Legislature prohibiting the use of pumps to increase the flow of 

the springs. A more recent development has been the securing of 

a legislative enactment to bring the springs under State supervision 

by purchase of the land on which the more important wells are 

located. 

Analyses of new springs. The following analyses relating to 

new springs have been reported. The Diamond Rock Spring is 

situated at Cherry Creek, Chautauqua co., the Redstone Spring at 

Oswego and the Weedsport Spring at Weedsport, Cayuga co. All 
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are examples of the spring waters of nonmedicinal character that 

are sold for family and office use. The amounts of dissolved min- 

eral matter are expressed in grains per United States gallon. 

DIAMOND | REDSTONE |WEEDSPORT 
aes SPRING SPRING 

BRINN ent A A. nice oo gh BM Swe sek w Po ote .48 Au 41 03 
eM cola ect ete ant. aks SY: ope, Se hea tn ee aS 8.54 
ES Lee eee oe DIOS here act a oe 229 
i hy ES 0 oS Se a eae (GaP Pan 3-40 22 
EASE ROS ek ee ee EP Opa ceric oak wiinel Marais ceers 
ee ia a ced stele Lt Sas Petes obs De 2.19 r74 
aaa ERT Abe ee ig Se ett APS I ee ay 06 

BEY SES eae ae ee er, eae ae oe a.43 GPS LRG eke ey Ree 
sng ee eRe has Sees ciel arash b3.09 sy) Ny hp hac a Nera nee 
ES) 6. aaa ae SOR enn tea ae ah ee SH {l A EOOW SES cot aN Re NE ER : 
Lh Ng ge SPE Ne an a oO ee tr EAE note a eons & 
LE SE a re a ORES Se arte aiey ee aa ee eas Ween 2.66 

aReported as NaHCOs3. 
bReported as Mg(HCCs3)o. 

NATURAL GAS 
The natural gas fields of the State are found in the central and 

western parts, south from Lake Ontario. There are 15 counties 

that contain productive fields. Though scarcely comparable as 

regards size with the gas pools found in the Appalachian region 

farther south, the fields appear to have a long life, as instanced 

by those in Chautauqua county where the first holes were put down 

over 80 years ago and which are still productive. The gas fields 

of Cattaraugus county have been under development since 1865. 
Despite the continuous drain upon the resources, the yield of gas 

has increased markedly of recent years in response to the greater 
activity in exploration. 

Geological occurrence. The range of the productive gas pools 

geologically may be said to extend from the base of the Paleozoic 

sedimentary formations, the Potsdam sandstone, to the Chemung 

_and Portage formations of the Devonic which are near the top of 

the Paleozoic series as represented in New York. Certain forma- 

tions, however, are more prolific than others, and the wells in each 

field, as a rule, derive their main supply from a definite horizon. 

Though small amounts of gas have been found in sandstones 

correlated with the Potsdam, the lowest beds which are the source 

of any considerable flow are the limestones of Trenton age. The 
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wells of Oswego and Onondaga counties now supplying gas are 

bottemed in the Trenton, though in many instances secondary con- 

tributions are derived from the overlying Utica shale. Elsewhere, 

as in Oneida and Jefterson counties, these limestones have not 

afforded any durable supply. 

The next higher horizon of importance is at the base of the 
Lower Siluric and includes the Medina sandstone and its eastern 

representative, the Oswego sandstone. The occurrence of pools 

in this formation is of recent discovery, but they now yield a very 

large portion of the production. The principal field opened since 

1890 is in Erie county beginning near Buffalo and extending east- 
ward through the towns of Cheektowaga, Amherst, Lancaster, 

Clarence, Alden and Newstead. A second field occurs south of 

Buffalo between that city and Jewettville. The wells at Avon and 

Caledonia, Livingston co. are said to reach the Medina. In the last 

two years large pools have been encountered in what is regarded 

as the white Medina sandstone in northern Chautauqua county, 

notably at Westfield and Silver Creek. The recent discoveries at 

Pavilion, Genesee co. are iikewise reported to be in that formation. 

The remaining formations of the Lower Siluric are made up 

mostly of shales and limestones. They appear to be relatively 

poor reservoirs for gas. 

In the Devonic system practically all of the formations repre- 

sented in western New York have been found to contain gas at 

one or more localities. The most prolific, undoubtedly, are the 

upper members, the Portage and Chemung shales and sandstones. 

They are tapped by numerous wells in Allegany, Cattaraugus and 

Chautauqua counties. The principal gas supplies are derived from 

southern Allegany and Cattaraugus counties, from the same fields 
which yield petroleum. Many of the wells yield both gas and oil, 

and a part of the gas is consumed locally in operating the oil 

pumps, while the remainder is run into pipe lines for distribution 

in the neighboring cities and villages. The original wells put down 

in the Lake Shore belt of Chautauqua county at Fredonia, Brock- 

ton, Mayville and Ripley seem to have found the gas mainly in 

the Chemung shales. The deeper wells that were drilled later en- 

countered reservoirs at different horizons below the Chemung, as 

far down as the Medina. The Marcellus and Onondaga forma- 

tions of the Devonic are considered by Bishop? to be the sources 

of the gas at Gowanda, in northern Cattaraugus county. 

1Qil and Gas in Southwestern New York. N. Y. State Geol. 19th 

Pee e Dab LOOM wpa EO: 
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The geographical limits of the gas fields can only be broadly de- 

fined, but it is observable that with one or two exceptions they are 

situated in the western section of the State in the middle and 

southern tiers of counties. The wells of Oswego county, near the 

end of Lake Ontario, represent the most easterly points at which 

the presence of gas in quantity has been established, and there the 

pools seem to be confined to small areas. The disturbed condition 

of the strata has, no doubt, militated against the accumulation of 

gas in the eastern section of the State. 
Production. The information received for the year 1908 showed 

that there were about I000 gas wells in the State, the output of 

which was used for lighting and heating purposes, not including 

the wells in the oil regions of Cattaraugus and Allegany counties 

that supplied gas for pumping petroleum. The wells were operated 

by about 200 individuals and companies. Chautauqua county had 

more than one half of the total number of producers, though most 

of them were individuals operating only a single well for private 

use. Aside from them the production of the fields was largely con- 

trolled by companies who have pipe lines and distribute the gas 

for general consumption. 

The production during the past four years is shown in the ac- 

companying table which gives the value of the output for the lead- 

ing counties as nearly as it can be distributed. The total value in 

1908 amounted to $987,775 against a value of $800,014 in 1907, a 
gain of $187,761 for the year. 

Production of natural gas 

COUNTY 1905 1906 1907 1908 

Allegany-Cattaraugus...... $204 430 | $247 208 | $250 159 $264 736 
MtPUGATIG Tait cle aha os Noses 0's 26 232 94 345 TOD. ATE 153 O19 
Lain 01s 0 Re ee 281 253 317) Ses 320 199 451 869 
PeeV SOOT 5 kos olsia «ches ss 41 805 52 805 55 780 54 083 
MOPERIIR URE ooo soos aaah sare ins e's» OO ,825 i 3G 235 17 030 a3. S837 
PSE ONT eng ae Let oe Pee Wilke x ae Re is. Fos 13 182 Io 585 12 800 
YG AMAA pic h. Sw alk sing seme 22 872 25 100 39 850 37 431 

RibctRer i waar tye» Seale boss % $607 000 | $766 579 | $800 o14 $987 775 

aIncludes a part of the oroluction of Genes ee county. 
bIncludes also Seneca, Schuyler, Steuben, O ntario and Yates counties. 
cIncludes also N‘agara and Genesee counties. 
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The quantity of gas produced in 1908 was approximately 

3,860,000,000 cubic feet. In arriving at this total estimates are 

included for certain producers who were unable to supply exact 

figures, but as it is only the smaller operators who do not keep 

records of the flow, the estimate is very close to the actual pro- 

duction. No account is made, however, of the gas consumed by 

oil producers for pumping. The quantity of gas yielded by the 

wells in 1907 was 3,052,145,000 cubic feet; in 1906, 3,007,086,000 
cubic feet; and in 1905, 2,399,987,000 cubic feet. The value of the 

natural gas reported by the producing companies varied according 

to locality from a minimum of 18 cents to a maximum of 50 cents 

a thousand cubic feet. The general average for the whole State 
in 1908 was about 26 cents a thousand. 

New developments. There was unusual activity shown last 

year in the drilling of new wells and the results on the whole were 

very encouraging as indicated by the augmented production. 

In Chautauqua county the principal developments have been in 

the fields near Silver Creek, Sheridan and Westfield, on the shores 

of Lake Erie, where the gas is found at depths of from 1900 to 

2300 feet in what is considered the white Medina sandstone. At 

Silver Creek and Sheridan the South Shore Natural Gas Fuel Co. 

and the Silver Creek Gas & Improvement Co. have drilled a num- 

ber of wells in the past three or four years. ‘The latter company 

alone has 25 wells. The companies supply Sheridan, Silver Creek, 

Forestville and Dunkirk. The Welch Gas Co. at Westfield has 

three producing wells, of which one was completed in 1908. This 

well found the gas at 2230 feet. The Frost Gas Co. completed 

five new wells last year making 14 in all. The wells are located 

in the towns of Sheridan and Pomfret at depths of from 1900 to 

2100 feet, and the gas is piped to Dunkirk. 

Important developments have been made recently near Pavilion, 

Genesee co. by the Pavilion Natural Gas Co. and the Alden-Batavia 
Natural Gas Co. The former company has nine wells which sup- 

ply gas to Leroy and Pavilion. The Alden-Batavia Co. has eight 

wells in the same vicinity the flow of which is piped to Pavilion 
and Batavia. One well was completed in 1908, which gave a flow 

of 500,000 cubic feet a day from a depth of 1700 feet. The same 

company drilled a well at Fargo in the town of Darien finding gas 

at? 1240 \feek: 7 
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PRAT 

There have been no practical developments in the utilization of 

the peat deposits of the State since those mentioned in the issue 

of this report for the year 1906. The subject has continued to 

receive much attention, however, and further experiments along 

similar lines may follow. The results thus far attained in the use 

of peat for fuel purposes seem discouraging enough though they 

should be judged perhaps as bearing upon the success of special 

processes rather than as having much significance with regard to 

the ultimate outcome of experimentation. 

The destruction by fire last year of the peat plant erected by 

the International Fuel & Power Co. for operation on Black lake 

unfortunately prevented the publication of any details of its effi- 

ciency under working conditions. This was the most extensive 
enterprise that has yet been undertaken in this country and in- 

volved an outlay, it is reported, of about $200,000. The peat was 

to be excavated by dredging, dried artificially and made into 

briquets; all the machinery requisite for the work was mounted 

on a self-propelling barge. Though up to the present no active 

steps have been taken to rebuild the plant, investigations of the 

peat deposits in Black lake and vicinity have been under way. 

Experiments in connection with the use of peat in paper manu- 

facture, to which reference was made in a previous report, have 

not yielded any apparent results, so far as the establishment of 

an industry is concerned. The company that was organized for 

developing the peat beds near Oswego was a subsidiary of the 

enterprise at Capac, Mich. which operated for a time making coarse 

grades of paper from peat. Samples of peat from Oswego and 

Glens Falls were treated in the Michigan plant, and the material 
from the former place was reported as well adapted for use in. 

paper. 
PETROLEUM 

The oil pools found in New York State constitute the northern 

extension of the Appalachian field which reaches its main develop- 

ment in Pennsylvania, Ohio and West Virginia. They underlie 

small areas in Cattaraugus, Allegany and Steuben counties near 

the Pennsylvania border. ‘The first well was drilled in Cattaraugus 

county in 1865, while Allegany county began producing about 

1880. The oil is encountered in fine grained sandstones of dark 

color belonging to the Chemung formation of the Upper Devonic. 
In Cattaraugus county the productive area embraces about 40 
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square miles, mostly in Olean, Allegany and Carrolton townships. 

The pools occur at several horizons from 600 to 1800 feet below 

the. surface. The principal ones are the Ricebfook, Chipniank;, 

Allegany and Flatstone. 
The oil field of Allegany county extends across che southern 

townships of Clarksville, Genesee, Wirt, Bolivar, Alma, Scio-and 

Andover and is divided into several pools that are considered to 

be more or less independent. The Bolivar, Richburg and Wirt 

pools have been most productive. The oil is found at depths from 

1400 to 1800 feet. The Andover pool lies partly in the town of 

West Union, Steuben co. and is tapped by wells from 850 to 1000 

feet in depth. The discovery of oil in the town of Granger on 

the Livingston county border has been in some respects the most 

noteworthy addition to the productive area of late years, since the 

pool is much farther north than any heretofore found in the State. 

There has been little change in the production of petroleum for 

several years past, though the drilling of new wells is not so actively 

prosecuted as formerly; the maintenance of the output at a nearly 

constant level may be ascribed in a large degree to the relative 
permanence of the pools. Many of the wells drilled 25 years ago or 

more are still producing a sufficient quantity to make their opera- 

tion profitable. Practically all of the production is now obtained 

by pumping. By using gas engines which are fed by the natural 

gas that accompanies the petroleum the pumps can be worked at 

small expense, and wells yielding less than a barrel a day are 

remunerative. The product is transported to the refineries by pipe 

lines. The following companies handle practically all of the out- 

' put of the State: The Allegany Pipe Line Co., Columbia) Pipe 

Line Co., Union Pipe Line Co. and Fords Brook Pipe Line Co., 
all of Wellsville; Vacuum Quil Co. of Rochester, and the Wide 

Water Pipe Co:, Limited, of Bradford, Pz, 

The output of petroleum in 1908 amounted to 1,160,128 barrels as 

compared with 1,052,324 barrels in the preceding year. The fol- 

lowing table shows the total in each year since 1891. ‘The statis- 

tics are from the Mineral Resources of the United States Geological 

Survey, except those for the years 1904 to 1907 inclusive which 

have been compiled from the receipts of oil reported by the com- 
panies above mentioned. 
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a Production of petroleum in New York 

YEAR ‘| BARRELS VALUE 

SR et a ey tora ait aw | xz 585 030 | $1 061 970 
So Li ae ete ae ene ane a ec ae tener oye 4g | 708 297 
ME Sat es Se oe SS Pe ecb. iS PE OZr 30a] 660 000 
HOA pis oss py Ee ee Rant aa Se tee te nig re 942 431 | 790 464 
Co BY Se pra ae ae as, re ae 912.948 | - I 240 468 
MR adie. Ge awage fc ores sts s Bee eek Bee I $5205 S220. 1 I 420 653 
IRE ad soto s, Sette ele Wik Foray uae, Shun s s,s b Ie 27O. 15 5: I 005 736 
ee tes eR ee te Ga £205 250" I 098 284 
see ee hor we IE Ave Ge Se ae £320; Goo’ | 1 708 926 
I Pals Sere ee SDS owen Psa B+ S5!a eck tony ese 9 = ee | I 300 925 | 1 FEQuGOT 
Deeb. DMA co Pa ee ee ee ee fs =F /206" O18: | I 460 008 
1 2 LL See STR ea et ee iy ere I 530 852 
D0 Eo ay Se BRS a BS sac eee Ge eo wae. dt a Bag 235 
a ease eh NEE os Base ia ss Perese 1ym |. e yoo 770 
TEE EY oe a ee es oa Be ee ee | 949 511 I 566 931 
CSB SAB ae BUCS SP Rae See eae ae | I 043 088 E925 095 
MMO ees Se ewe nk ELS 5 ates SRE: 5 SO a Re ee BEE Br O52 324 | t520 325 
JT Doe sts Sige ete Pic aaa reinge e i | i. wae Eee. > 2 O71 533 

aThe statistics for the years 1891-1903 inclusive are taken from the annual volumes of 
the Mineral Resources. 

The records of new wells for 1908 as compiled and published 

by the Oil City Derrick show that about 450 wells were completed 

during the year in New York State. Of the number 60 were 

“dry ” holes and the increment from the new production amounted 

to about 750 barrels a day. 

PYRE 

The St Lawrence Pyrite Co. with mines at Hermon, St Lawrence 

co. was the only active producer of pyrite during the past year. 

The American mine near Gouverneur was closed down in 1907 and, 

though. subsequent exploratory work revealed new supplies of ore, 

there seems to be little likelihood of a resumption of operations 

in the near future. The High Falls deposits which were taken 

over on option by the Oliver Mining Co. made a small output in 

the way of experiment, but no regular mining was undertaken. 

A brief account of the St Lawrence county deposits was given 
in previous issues of this report. Further details relating to the 

mining and milling of the ores have been published by Felix A. 

Vogel of the St Lawrence Pyrite Co.1. This company acquired 

1The Mineral Industry. 1908. 16:845-51. 
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the old Stella mines in 1905 to which it subsequently added other 

property until its holdings now aggregate about 25,000 acres. At 
the start Stella no. 2 mine was unwatered and explored, and con- 

nection was made with the Stella no. 1 mine situated 800 feet to 

the south which was found to be on the same vein: A second de- 

posit known as the Anna vein, situated below and 1600 feet south- 

east of the Stella, was then developed. 

The Stella veins dip about 28°, while the shaft on the Anna vein 

has a slope of 45°. The dip is toward the northwest. The ore 

is hoisted through no. 1 shaft on the Stella and no. 4 on the Anna 

vein. In the former mine levels are run at close intervals owing 

to the flat dip, and the ore is removed by breast stoping. The 

Anna vein is worked in levels 75 feet apart by stoping and mill- 

ing. This vein is paralleled by several deposits within the hang- 
ing wall which have been intersected by a crosscut from no. 4 shaft. 

Very little water is encountered in the workings. 
The deposits are described by Mr Vogel as bedded veins con- 

formable to the gneisses and schists which inclose them. They are 

apparently related to certain igneous intrusions, though their pre- 

cise derivation is not known. The ore carries from 15 to 40 per 

cent sulfur, the highest grade being found in the old Stella mine. 
The Anna-vein averages 24 per cent. 

The mill erected by the St Lawrence Pyrite Co. has a capacity 

of 500 tons a day. Concentration is effected by Hancock jigs, sup- 

plemented by Hartz jigs and Overstrom tables. The concentrates 

carry from 40 to 48 per cent sulfur. They are shipped tesacmd 

burners in the East and Middle West. 

Suede le 

The salt producers of the State felt the effects of the commercial 

crisis last year, though in respect to output their showing was 

relatively better than that made by many other branches of the 

mineral industry. The depression, however, served to check for 

the time the upward progress of the local trade. For many years 

the industry had undergone rapid and almost uninterrupted growth 

which placed it in a leading position among the salt-producing 

states of the country. The output of nearly 10,000,000 barrels 

reported in 1907 was about one third of the total recorded for the 

United States in that year and showed a sixfold increase for the 
local industry during the last quarter of a century. 

The total quantity of. salt produced from mines and wells in 
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1908 was 9,005,311 barrels of 280 pounds against 9,657,543 bar- 

rels in the preceding year. The decrease amounted to 652,232 bar- 

rels, or a little under 7 per cent. The value of the output was 

$2,136,730 as compared with $2,449,178 for 1907. The production 

fell a little short of the quantity reported in 1906, but was larger 

than any total reported previous to that year. 

Expressed on a tonnage basis the output last year amounted to 

1,260,743.5 short tons against 1,352,056 short tons in 1907, showing 

a decrease of 91,312.5 short tons. 

A smailer output was indicated in the returns for both brine 

salt and rock salt, though the former showed relatively a greater 

loss. It is to be noted, however, that only a part of the brine salt 

included in the production of the State was actually sold or used 

in that form. The largest producer of brine, the Solvay Process 

Co., consumed all of its output in the manufacture of soda prod- 

ucts, including soda ash, carbonate, bicarbonate etc. With this 

single exception the companies who were engaged in the industry 

marketed their product in the form of rock and brine salt. 

There were 32 mines or works that contributed to the production 

last year, aS compared with 33 in 1907. They were distributed 

among the following counties: Genesee 1, Livingston 3, Onondaga 

20, Schuyler 2, Tompkins 3, Wyoming 3. The International Salt 

Co., which is the largest producer of the various grades of brine 

salt for the market, operated three plants: Ithaca works, Ithaca; 

Cayuga works, Myers and Glen works, Watkins. The Yorkshire 

works at Warsaw, operated by the company in 1907, were inactive 

last year. There were no new firms added to the list during the 

year. 

The large number of plants in Onondaga county may be ex- 

plained by the development of the solar process of salt manufac- 

ture in Syracuse and vicinity where it has been carried on for a 

long time by individuals and companies who have received their 

supply of brine from wells located on State lands. The brines are 

distributed among the evaporating plants through pipe lines. The 

control of the lands and wells was relinquished by the State last 

year through a sale to the Onondaga Pipe Line Co. and the Mu- 

tual Pipe Line Co. of Syracuse. The property was transferred for 

the nominal sum of $15,000. This terminated the long established 

interests of the State in salt manufacture. The output of solar 

salt in Syracuse and vicinity has been marketed for many years 

through the Onondaga Coarse Salt Association. 

—_ 
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Details as to the production of salt in 1907 and 1908 are given 

herewith. The various grades listed as common fine, common 

coarse, table and dairy, coarse solar and packers are those employed 

in the trade and are based upon the methods of manufacture and 

purposes for which the salt is used. Table and dairy salt includes 

the finest grades of artificially evaporated salt, specially prepared 

for the table and for butter and cheese making; it brings the 

highest price in the market. Under common fine is listed the other 

grades of fine, artificially evaporated salt that are not specially pre- 

pared. Common coarse represents the coarser product from arti- 

ficial evaporation, while coarse solar is that made by the solar 

process. This process is used only by the manufacturers in Onon- 

daga county. Packers salt includes the product sold to meat pack- 

ers and fish salters. Under “ Other grades” are listed agricultural 

salt and other kinds not specified in the returns from producers, 

as well as the entire output of rock salt and of salt in brine used 

for the manufacture of soda products. As will be observed the 

salt thus listed bears a much smaller value per barrel than the 

grades first mentioned, due largely to the fact that the salt con- 

sumed in brine is given only a nominal valuation. 

Of the different counties that were represented in the returns 

received for 1908, Onondaga held first place in regard to output, 

though most of its production was made by the Solvay Process Co. 

and was not marketed in the form of salt. The relative rank of the 

counties according to their output of marketable salt was as fol- 

lows: Livingston, Wyoming, Tompkins, Schuyler, Onondaga and 

Genesee. ; 
Livingston county furnished the entire product of rock salt. The 

Retsof Mining Co. operated the mine at Retsof and the Sterling 

Salt Co. the mine at Cuylerville. The latter mine began produc- 
tion in the fall of 1906. Mines were opened several years ago at 

Livonia and Greigsville, but they have not been recently active. 

The single manufacturer of brine salt in Livingston county was the 

Genesee Salt Co. with works at Piffard. The combined output of 
rock and brine salt from the county in 1908 was valued at 

$842,594. 
Wyoming county, represented by the Iroquois Salt Co. of Perry, 

the Rock Glen Salt Co. of Rock Glen and the Worcester Salt Co. 

ef Silver Springs, made an output valued at $352,281. 

In an accompanying table is given the production of salt in New 

York State during the period of 25 years from 1884 to 1908 in- 
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clusive. It is noticeable that while the industry has grown rapidly 

the value of the product has increased in a much smaller ratio. 

The figures for the years previous to 1904 are quoted from the 

annual volumes of the Mineral [esources. 

Production of salt by grades in 1907 

VALUE 
GRADE BARRELS VALUE PER 

BARREL 

Seramiien une. | OP es ek I 214 093 $446 618 ee | 
Meidaties COATSS 4 Nog. bn he ye oe Loy 503 64 794 42 
Sree ame dairy. 65. . 5. 2s. 4. F183) 643 639 464 54 
(DEAS EOS 2 pe og ae cee 435.072: | 156 072 37 
“22D BSS Ee oe 43 614 I4 993 34 
Other gradesa........ 3B dve peas ae 6 644 629 Fe h27 239 aee 

aie da onoy <iofb sense ¢. a 9 657 543 | $2 449 178 @ .25 

a Includes rock salt, salt in brine used for soda manufacture, and small amounts of brine 
salt for which the uses were not specified in the returns. 

Production of salt by grades in 1908 

VALUE 
GRADE BARRELS VALUE PER 

BARREL 

pe SSC Biel 02a 941 682 $372 485 | $ .39 
enn COSTSCes 25. eee es | 194 593 Wa Ae 39 
ere IG Aye ts a es we So | xz 188 636 631 987 153 
CUTS Bg ee 520 607 Gey amma 22 
SER 2 ee | 36 114 14 515 .40 
Sain ss. ee |G ees 679 928 186 fa 

Ob A (ea 9 005 311.| $2 136 736 $ .237 

a Common fine includes a small amount of common coarse. 
b Include rock salt, salt in brine used for soda manufacture, and small amounts of brine 

salt for which the uses were not specified in the returns. 
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Production of salt in New York since 1884 

YEAR BARRELS VALUE 

WO Sai eo are eA rade Me eer lam Raglan, 1 788 454 $705 978 
LOGS cece sees ta Waal! nn): Bape de ee eto sol oar gee ae 2 204 737 874 258 
EOS Oot casi te he tae sae Sates CE ee tn ta ae ee 2 AZT «502 T° 2425928 
12 1 ar a nee RPE ate Paice ere aca Rare PAM dP A TT 7h 22S OO 936 894 
OOO et telee Rae cstidy os sat gh a Re ees ae gama ene actu aaa 2a Lowes I 130 409 
BOG Orvi ane oe Aen ah iataliis Gee rake wpe at ee beter oye DED GE. Gover) nn Ge(0) fo: 
TO, O52 le acy cey Sedat to aig cee kate oe aR ic 2e 28 OO 1 266 o18 
TOO ose iss Sis Nee PR NUa Te loss, Seay ae CR ite Ne eons omen 2 839 544 I 340 036 
HO O'S sg aandestae Pele et ake he ab icy aig) al eT Sots ao See 2. Aya =073 1 662 816 
so) Oe heeantca ir RU at amas AEDs We de eNO AY a aleey et eit 5 662 074 t 870 084 
SMSC MeN eo a RES ye Raley Sanat aI eM Ne ee te GiE270 I5SS I 999 146 
WOO cee oaks tee Dn ee aR Rn ees OWO22 9224. I 943 398 
LIC AG 0 PRESS a Ra i a aE et EM Og eh DSH ora Sr 6 069 O40 t 896 681 
TS Og cue cee OU re EN ee hee ar Deku aeons gine Begs 67805-6054 1 948 759 
1B Xo ere Ne oe omieratL ian Hine aE REA Se SUR R ma ah BIS 6 791 798 2 200.223 
TOO Oya Pewee atin ea ietn Ws eee nace ecu aree 7 489 105 2 540 426 
BOO Oise Hieeit Oia w EL ie Ate ae ad a Ctra ene ae 7 807: 07 1 2 171 416 
TOO Winp elas tees s Rah sine, Sopa eI a ee cto 7,280) 320 2 089 834 
BOOZ Cerne vs ph cap eh spenent erates ee ean eM ee Me 8 523. 389 L933 5520 
TQ Bee es aie tee ga ee hea ones ee ora Mi tee 8 170 648 2 007 807 
108 (Oy. es ATI Steer Se ae aM Ag EP ee ere ed Are yet, 8 724 768 2. LO2 As 
BOOS a vee Mes eBid re nee ale aardioloed 6 6 cts 8 575 649 2 203 1007; 
EQOO orto ie Cah pe eh cwtrivaas eee tas ig hea k eae eee 9 O13 993 2 135 O50 
TQ OM wanes ee eer a eee ak Mey ee oes 07057-7543 2 449 178 
EQOOP AES od et et eben ee ene tke Bees S paepen ea ee Q4005. 35 2 IZOF 726 

SAND AND GRAVEL 
BY HENRY LEIGHTON 

The sand industry is one of New York State’s large mineral in- 
dustries and deserves recognition in a statistical summary of mining 

and quarry operations. It can best be discussed by dividing it into 

its various branches. 

Molding sand. One of the most important uses of sand is in 

the casting of the metals — brass, iron, steel etc— the sand being 

used in forming the mold around which, or into which, the molten 
metal is poured and allowed to cool. 

Owing to the various metals used, the variations in size, shape 

and complexity of the castings, and to the various methods in use 

by foundrymen, it is impossible to define in a general way the 

characters of a molding sand. All kinds of sand are used, both 

singly and in admixture with other sands, clays, glues, molasses 

etc., each serving for a distinct variety of casting. 
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Sharp, angular sand free from clay, sandy loam, clayey sand and 
even fine gravel are all used in the foundries, but the material 

having by far the most universal use and serving the most purposes, 

is a fine grained clayey sand or loam, and it will be the only type of 

molding sand discussed in this paper. 
Although an experienced foundryman can usually gage quite 

accurately the value of a sand by an ordinary visual examination 

and the “ feel” of a moist sample, yet there are definite qualities 

which a sand must possess in order to be classed as a brass sand, 

core sand, sand for rough castings, etc. 

A pure white quartz sand when moistened and packed into a 

definite form, seems to have no tendency to “stand up” well in a 
firm mass, but on the slightest touch crumbles and falls apart. In 

casting, the sand must be of such a character that after firmly 

tamping it around the pattern, the latter may be drawn out and the 

walls or projections of the cavity will retain their position until 

the metal can be poured in, and also exposed portions must resist 

the abrading action of the stream of metal. This property is termed 

the “ bonding power” and can be measured by various means such 

as by making briquets of the sand and determining their tensile 

strength. The chief factors determining the bonding power are (1) 

the amount of clay present in the sand; (2) the amount of water 

with which it was tempered; (3) the amount of tamping given it. 
In special cases various clays. or certain organic substances are 

added to increase the bonding power. In a series of tests made on 

molding sands of Wisconsin! the clay percentage ranged from a 

slight amount up to 39.44 per cent with an average in 34 samples 

of 13.18 per cent. After the sand has been several times subjected 

to the heat in casting, its clay content becomes dehydrated, loses its 

plasticity and bonding power and the sand becomes “ dead.” 

Permeability is the property .which all molding sands must 

possess to a certain extent, of allowing the steam, heated air, or 

other gases to pass through the pores of the sand and escape during 

the casting. The permeability of a sand depends upon the amount 

of pore space or voids and upon the shape and size of such voids, 

the latter factor being as important as the former. The work of 

King and Slichter? has demonstrated that: the porosity of a sand 

depends on the size and arrangement of the grains, that a sand 

composed of well rounded grains will have a smaller amount of 

1 Ries. Wis. Geol. Sur. Bul. 15. 1906. p. 205. 

2U. S. Geol. Sur. 19th An. Rep’t, pt. 2, p.209-15, 306. 
—_— 

I ee 
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pore space when tamped than a sharp, angular sand, that a fine 

grained sand will usually have a greater porosity than a coarse’ 

grained, and that the minimum porosity can be obtained by a 

mixture of rounded grains of several sizes. : 

If a sand does not possess the desired permeability a mixture of 

somie other sand is often added to increase the pore space: Mie 

coarser sands, since they have the larger pores, although their total 
porosity may be less than a fine sand, have usually the greater 

permeability. 

The size of the particles is of importance in determining the use 

of the sand. For a brass casting, for small iron castings or for any 
work which requires delicate lines in the mold, a fine sand is very 

essential, and sand for such work usually will pass almost com- 

pletely through a sieve with 100 meshes to the inch. Sands for 

general iron casting are often much coarser, while the sands used 

in making cores are very coarse, sometimes almost ranging into 

gravels. 

Chemical analysis, although of less importance Aare a physical 

examination, sometimes indicates the importance of detrimental 

impurities such as calcium carbonate, an excess of iron oxids, ete. 

Microscopic examination may also show certain minerals which 

would be easily attacked by the hot metal, eae ordinarily these are 

of rare occurrence in molding sands. 

Distribution. As we have already seen, sands used for molding 

purposes have a wide range in character and are therefore not 

strictly limited to one type of occurrence. They occur both as 

residual deposits, alluviai and beach sand of both Quaternary and 

present age and as glacial deposits, all of which types are repre- 

sented in this State. The most widely known.molding sand in the 
State and a sand recognized as a standard by foundrymen is the 
Quaternary sands bordering ‘the Hudson river ‘and extensively 

worked in Saratoga, Schenectady and Albany counties. Other 
counties in the same belt producing molding sand at the present 

time are Essex, Rensselaer, Greene, Dutchess, Orange and Wash- 

ington. The sand throughout this area is very easily obtained, as 
it lies in beds covered only by a thin coating of soil or sod. The 

soil and sod over an area of a few rods is carefully stripped off 

until the sands reached. The sand is taken out and transported to 

the railroad or river and either piled in large rectangular heaps or 

placed directly in cars, or loaded into barges. The beds of good 

sand vary from 8 inches up to 8 feet in thickness, and a bed 1 foot 
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thick over 1 acre yields approximately 1200 tons. The finer grades 

of sand usually occur in the thinner beds. As a rule, beds under 
8 inches in thickness are not taken out. The dealers generally buy 

the sand rights of an area from the owner, paying him $75 to $800 

per acre for the privilege of removing the sand, the work being 

done by men acquainted with the various grades and their value. 

_ After the sand has been removed and the soil or sod replaced the 

farm is as well suited for agricultural purposes as before. 

Scattered throughout the rest of the State are numerous sand 

beds which are being worked for molding sand as well as tor 
building sand. They are mainly Quaternary sands deposited in 

isolated patches by the action of glacial waters during the glacial 

period. Returns have been received from Erie, Livingston, Cayuga, 

Niagara and Oneida counties, the latter two counties producing 

only core sand. 

Near Poughkeepsie at one time a residual sand overlying a 

Potsdam limestone was quarried and used as a molding sand. 

The large railroad foundries at Dunkirk and Depew are largely 

supplied with molding sand from Erie county. | 

The statistics gathered from the molding sand _ producers, 

although not complete, indicate in a general way the importance of 

the industry, the total production for last year being 312,819 short 

tons valued at $277,290. Comparing this with the production in 

1907 (693,293 short tons valued at $539,674) as given by the 

United States Geological Survey we note a decided falling off. 
This is probably due, however, to the sluggishness of all iron and 

steel work during the year. Of the total amount the Hudson river 
region contributed 299,320 tons valued at $270,145. From counties 

outside of this area returns are incomplete, the production in Erie 

county and vicinity being of much greater importance than the 

returns would indicate. | 

_ Core sand used in connection with molding sand is obtained at 

scattered localities, the county showing the largest production being 

Oneida. The total production of the State was 27,624 short tons 

valued at $22,371. 

Glass sand. The use of sand in the manufacture of glass is an 

important feature of the sand trade, and sand suitable for such a 

purpose is of high value. 

Glass sand is obtained either from deposits of unconsolidated 

silicious sand of exceptional purity or from sandstones and quartz- 

ites, which have to be crushed. . 

1 Merrill. N. Y. State Mus. Bul. 19. 18908, p. 225. 
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For the various grades of glass, sands of varying purity may he 

used. For the highest grade such as is used in cut glass ware and 

in lens-making a pure white sand containing practically 100 per 

cent quartz or silica must be used, as a fraction of a per cent of 

iron will impart a greenish tinge to the glass, the presence of clay 

will detract from its brilliancy and transparency, while other im- 

purities will also ruin its value. For the manufacture of window 

glass and plate glass, where a slight greenish tinge will do no harm, 

a sand containing as much as one half per cent of iron oxid is 

frequently safely used, while sands with a slightly greater per- 

centage of iron, have been used, the color being removed during the 

fusion by certain oxidizing agents such as manganese or arsenic 

which oxidizes the green ferrous silicate to a less conspicuous ferric 

silicate. For the cheaper grades of glass such as are used in bottle 

manufacture, structural glass, etc., a sand of less purity may be 

used but rarely does the percentage of silica fall below 97.5. 

Aside from the consideration of the size of the deposit, the dis- | 

tance from railroads or waterways, cost of haulage etc., the owner 

of a prospective glass sand deposit should make a thorough exami- 

nation of his sand under a microscope to determine its: probable 

purity and physical characteristics. The necessary qualifications 

to be observed by simple tests are summed up by Burchard! as 

follows: 

The sand should be nearly white in color; it should be of 
medium fineness (passing a 20 to 50 mesh horizontal sieve) ; the 
grains should be uniform in size,even and angular, or, less prefer- 
ably, they may be rounded. A simple chemical test may be em- 
ployed by heating tne sand in a dilute acid. Effervescence indi- 
cates the presence of lime; loss of color shows the presence of 
clay impurities. Iron in the most minute quantities may be de- 
tected by dissolving sand in hydrofluoric acid and adding potas- 
sium ferrocyanid which produces a blue precipitate if iron is pres- 
ent. Complete quantitive analysis as well as a furnace test should 
be made as a final determination of the character of a prospective 
sand. 

Some sands may be partially purified by washing processes which 
remove clay, mica scales, organic matter, etc. while in some cases 

where the iron exists as magnetite grains some form of magnetic 

separation may be effective. 

The glass sand industry has been on the decline in this State 

for several years and at present the only producing area is that 

WS) Geol sSur) Bul. skeen 
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around Cleveland in Oswego county. A quantity of glass sand was 
at one time produced in Oneida county from the Oneida lake area 

and a quartz rock was crushed at Ellenville in Ulster county. The 

exhaustion of some of the Oneida lake beds and the closing down 

of a number of the New York State glass factories have combined, 

however, to bring the industry to its present condition. 

Building sand. The one great universal use of sand is for build- 

ing purposes, either mixed with cement, making cement mortar or 

mixed with lime to form the ordinary lime mortar. For these 
purposes, specifications usually call for a clean, sharp sand free 

from clay or other impurities and frequently stipulate that it be 

screened. The addition of sand to portland cement, if the proper 

sand and mixture are used, not only decreases the final cost as 

compared to pure cement, but also increases the strength of the 

resulting mortar. Experiments carried on by Mr L. C. Sabin? seem 
to indicate that the mineral composition of the sand need not 

necessarily be of quartz grains but that’a sand composed of any 

mineral, even limestone, will make a good mortar, provided that the 

grains are not of such a character as to undergo further serious 

alteration. In regard to the shape of grain he states that sharp and 

angular grains are the most satisfactory although lenticular grains 

give good satisfaction. The sand should be of coarse grain or a 

mixture of coarse and fine grains, such sands packing together so 

as to leave less pore space and therefore requiring a relatively small 

amount of cement to form an impervious mortar. A small per- 

centage of clay or rock dust is not objectionable provided the mortar 
is not to come in contact with sea water which causes some disin- 

tegration of such a material. 

New York State is well supplied with building sand. The 
greater part of the State was buried under the glacial sheet during 

the glacial period and instead of a mantle of residual clay such as 

covers nonglaciated areas, we have covering the surface an irregu- 

lar mantle of boulder clay containing pockets of stratified sand and 

gravel, sorted and deposited by the glacial streams and lakes, while 

the more recent waters have also re-sorted some of the material and 

deposited it along the present streams. Almost every farm in 

central and western New York contains a sand and gravel pit; 

large amounts are found along the Niagara river, Lake Erie, Lake 

Ontario, while the. borders of the Hudson have some large banks 
of it which were deposited while the Hudson river waters were at 

1 Sabin, L. C. Cement and Concrete. New York, 1907. p. 184. 
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higher levels. A large sand business is carried on on Long Island 

where the beach sands are pumped or sucked up through tubes and 

loaded onto barges for shipment. Among the more important 

glacial deposits containing sand beds are elevated deltas of former 

streams emptying into the glacial lakes, kames and beaches and bars 

. of the former glacial lakes. 

The building sand business is carried on usually to supply a 

local demand, since, owing to the widespread occurrence of sand, 

very little need be shipped. The larger cities are all well supplied 

with material close at hand. New York city obtains its supply 

mainly from the Long Island beaches. Buffalo has a good supply 

on the shores of Lake Erie, although most of it is shipped from the 
Canadian shore. Rochester is supplied by the large glacial deposits 

known as Pinnacle and Cobb’s hills. Syracuse obtains sand from 

the glacial deposits surrounding the city, and Albany is supplied 

from the large terraces north of the city along the river. 

This year, the first attempt was made to collect statistics and the 

results are far from being complete. The sand producers are so 

numerous, and the industry is so widespread and so unstable that 

to gather together all the production, specially that of building sand, 

is an almost impossible task. 

The following table gives the production by uses of the various 

sands in 1908, with the 1907 production as published by the United 

States Geological Survey included for comparison. 

Under the heading “ Other sands” are included glass sand (one 

producer), fire sand, polishing sand, etc. The gravel includes gravel 
_for road making, for concrete and for rodfing. 

Production of sand and gravel 

MATERIAL pow 1908 

Molding Same 5 GPa ieete et oe ente  e eae $539 674 $277 290 
Core Sand’. o5 ce ees ee ea es Mc ec 29 aver 
Bunldite sand eines ras eine ea tiene 925 028 666 809 
Oiner Sandia. bint tacta ee cs ns Mey iat Es 51.271 43 368 
Gta viel iii st ids berg crane pean toe ene eee TES) 120 453 

“Boaikjaae cee ary ace hn ee ae ae ee mist Le pO NG aa $I 130 291 

a Includes glass sand, fire sand, furnace sand, filter sand, engine sand and polishing sa * 
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SAND-LIME BRICK 

The sand-lime brick industry received a decided set back in 1908, 
having been seriously affected by the decrease in building activity 

in the State. No new plants were in operation and several firms 

retired from the business. Only six plants made sales of this 

product during the year and of these only four manufactured any 

brick. 

The Watertown Sand Lime Brick Co., a firm which reported a 
large output in 1907, has gone into bankruptcy, while two firms 

idle in 1907 have retired permanently from business, viz, the New- 

burg Sand Lime Brick Co. and the Roseton Sand Lime Brick Co. 
Two new firms have been organized but are not yet in operation, the 

Grant Brick Co. of Brooklyn and the Atlas Brick Co. with a plant 
at Nassau. 

The total production for the year was 8,239,450 brick valued at 

$55; 688 against a production in 1907 of 16,610,000 brick valued at 

$109,677, a decrease of 49 per cent. The average price per thou- 

sand of the common sand-lime brick in 1908 was $6.44, while front 

and fancy brick averaged $9.11 and $10 respectively. The six com- 

panies making sales in 1908 were as follows: 

NAME LOCATION 
Peer inestone Istiete Cais oo. o.5 0 es ns ee te ose Buffalo 
Bee ee emainnsine. Brick CG.2 66.2... ain Feasts 2 m2 ae ie e's Rochester 
Si 220 eg SE Py er ee ee ens eee Syracuse 
(2 LPI FAR £2) ee ree ce ere Schenectady 
eRe abe eI oR GD ps nian hace on x niga aoe Hin win ad dpe Sie ee Schenectady 
SRE EMO ss 222s LiFe ain s = Ss aloe ge wa « Moo eA x Glens Falls 

SLATE 

Roofing slate of various colors is obtained in Washington county 

near the Vermont state line. The industry has been carried on 

there for the last half century or more, but it has shown little tend- 

ency toward expansion commensurate with the progress of the 

quarry industry in general. The total value of the output of slate 

in 1908 was $111,217 as compared with a valuation of $54,800 in 

1907, $61,921 in 1906, $95,009 in 1905 and $93,600 in 1904. Prac- 

tically the entire product was used for roofing purposes. The 

manufacture of other slate materials, such as mantels, floor tiling, 

blackboards, billiard tables, etc., has not been developed in the New 

‘York district, though it plays an important part in the slate industry 

of Vermont and Pennsylvania. 
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The main product of Washington county is red slate. This is 

the most valuable variety of roofing slate. The color is an attractive 

shade of red or reddish brown which does not change on exposure. 

Red slate brings an average of $7 or $8 a square and is shipped all 

over the country and even abroad for use on fine buildings. The 

principal quarries are near Granville and North Granville on the 

north end of the slate belt. Sea green, purple and variegated 

slates are obtained around Middle Granville, Salem and Shushan. 

The red and green varieties sometimes occur in alternating beds in 

the same, quarry. Black slate has been worked at different times 

in the southern portion of the metamorphic belt, but the operations 

apparently have not been a commercial success. There are aban- 

doned quarries at Hoosick, New Lebanon and New Hamburg. The 

quarry of the last mentioned locality was developed about Io years 

ago. 

The quantity of roofing slate made in 1908 was 13,735 squares 

valued at $111,119. The average price received was $8.09 a square, 

a much higher average than was received for the product of other 

slate districts in the east, due to the fact that most of the output 

consisted of red slate, of which the New York quarries have a natu- 
ral monopoly. The production was distributed among 11 firms and 

individuals, most of whom operated on a small scale. 
> 

STONE 

BY HENRY LEIGHTON 

The quarrying of stone for building purposes, road and pavement 

construction and for various other purposes is one of the most wide- 

spread and important of the State’s industries, furnishing employ- 

ment to 4000 or 5000 wage-earners and annually producing about ~ 

$7,000,000 worth of stone ($6,615,614 in 1908). 

The rocks of the State, ranging in age from the very earliest 

Precambric to early Carbonic and comprising igneous, metamorphic 

and stratified representatives, are abundantly able to supply almost 

every type of rock desired for building purposes, save some orna- 

mental stone. Notwithstanding the large amount of local stone 

used, considerable quantities of stone are annually imported into 

the State; granites from New England, limestones from Indiana 

and sandstones from Ohio, coming from large centers of produc- 

tion where development is on such a large scale that the stone can 

be shipped into the State at a price almost as low as that asked 
for local material. 
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The industry, however, with the enormous amount of building 

construction, road improvement and canal work in the State is in a 

flourishing condition and will probably show a large advance in the 
coming year. 

In the following discussion of the quarry industries the subjects 

of slate, millstones and rock quarried for cement are omitted and 

will be found discussed under separate headings. 

As one might expect, the quarry industries suffered under the 

general stagnation of business in 1908 and reported a production of 

$6,615,614 against $7,890,327 in 1907, a loss of 16 per cent. Of 

the total, limestone quarries produced $3,119,835, or-47 per cent, 

sandstone amounted to $1,711,585, or 25 per cent, trap $723,- 

Wigson at sper cent, .matble $692,857 or I0.per cent, and 

granite $367,564, or 5 per cent. All kinds of stone showed a falling 

off in their output except granite which, owing to increased use of 

crushed stone and paving blocks, showed a decided increase. ‘The 
increased public interest in good roads, the barge canal construction 

and concrete work in general, is the cause of a large demand for 

crushed stone and this item is the largest of the total stone produc- 

tion, namely $2,659,016, or 40 per cent, a decrease from that of 

1907 of $162,457. | 

Next in value is the production of rubble, riprap, lime, and 
miscellaneous products with a value of $1,624,607 against $1,642,- 

232 in 1907. The value of the building stone produced was 

$1,264,403 against $2,208,545. Flagstone and curbing, with an out-* 

put chiefly of bluestone, were valued at $928,511 against $1,064,193 

in 1907. The production of monumental stone which is mostly of 

marble also showed a decrease, having a value of $139,077 in 1908 

and $162,359 in 1907. 

Production of stone in 1906 
—_—_—_—  ——_—_—_—_—  —_——_ 
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Production of stone in 1907 

| 
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Production of stone in 1908 
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Granite 

Under the strict use of the word, granite is an entirely crystalline 

igneous rock made up of potash feldspar and quartz, with usually 

~small amounts of either mica, hornblende or pyroxene. Among 

quarrymen and builders, however, the name granite is given to 

various other types of rocks, such as the heavier and darker colored 

diorites, norites and gabbros, syenite which resembles granite but 

lacks quartz, and the bedded or banded rock known as gneiss or 

schist. ‘The broader use of the term will be employed in this dis- 

cussion. : | 

Two main areas of extensive outcrops of granitic or gneissic 

rocks can be recognized: the Adirondack region and the area com- 

prising the Highlands of the Hudson. The Adirondack mountains 

are made up of large masses of crystalline rocks, anorthosites, 

norites, gneisses and granites, and around the borders of this mass 

‘many quarries have been opened. At present there are but few 

active quarries which are located as follows: West Chazy, Clinton 

co.; Ausable Forks, Essex co.; Gloversville, Fulton co.; Little 
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Falls, Herkimer co.; and Wellesley and Picton islands, Jefferson 

co. . 

Throughout the whole Adirondack region and the bordering area 

there is an immense amount of building stone, durable and capable 

of taking a fine polish, but at present lack of demand and the in- 

accessibility of some of the outcrops have prohibited any extensive 

development. 

In the area comprising the Hudson River Highlands in Putnam, 
Orange, Rockland and Westchester counties and in New York 

county are large masses of granite, gneiss and schists all of which 

have been worked. In Westchester county, following the river 

from Peekskill to Yonkers, is a belt of gneissic rock in which many 

small quarries are located, those in operation in 1908 being at 

Scarsdale, Glenville, Yonkers, Peekskill, New Rochelle and Hast- 

ings. The only other active quarry reporting from the Highland 

region was cne operated for crushed stone at Carmel in Putnam 

county. In former times quarries were in operation in Rockland 

and Orange counties and on Manhattan Island, furnishing some 

gneissic stone for buildings in New York and for some of the West 

Point buildings. | 

The chief use of granite in the State is in the form of crushed 

stone for roads, concrete and railroad ballast, and by far the largest 

share of this material is quarried and prepared in Little Falls 

where an increasing output is made year by year. The rock used 
is properly a syenite, an outlier of the Adirondack border. 

The Westchester and Putnam county material, owing to its 
gneissic character, is better adapted for a building stone than for 

crushing or paving purposes and the output is sold mainly as rough 

building stone. Some of the granites and less schistose gneisses, 

however, are dressed and polished and present a very handsome 

appearance. 

The greater part of the Jefferson county granite was used in 

1908 in making paving blocks. The output of monumental stone, 
though considerable, was not as great as the beauty and dura- 
bility of the stone would wairant. The beautiful pink color, good 
polish and durability should give to this stone a wider demand 

specially for interior decoration and for monumental work. 

At Ausable Forks, Essex co. a dark green syenite is quarried 

and utilized as a building and monumental stone, taking a hand- 
some polish. 
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The production of granite last year showed a remarkable and 

gratifying advance over that of 1907 or in fact over that of any 

recent year, the total value for 1908 being $367,564 as against 

$195,900 in 1907 and $255,189 in 1906, an increase over the year 

1907 of 87 per cent. This increase is specially noteworthy when 

we realize that other building stone and brick showed a decided 

falling off in 1908. The gain seems to be a general one in the 

granite industry, being confined to no special district nor to any 

special use of the granite. All counties report an increased pro- 

duction and all uses are represented in the increase except the 

building stone which shows a decrease of 18 per cent as compared 

with the preceding year. Among the important advances were the 

large production of crushed stone at Little Falls and the substantial 

increase in the paving block business in Jefferson county, carried 

on by the Picton Island Red Granite Co. and J. Leopold & Co. 

During the year the former company opened up a new quarry of 

pink granite near the water’s edge and with the good quality of the 
stone and good transportation facilities they anticipate a large 

output. | 
The stone of the Hudson River Highland area, although it 

showed a substantial increase in production, situated as it is so 

near the large New York market, should have a larger demand as 

it occurs in inexhaustible amounts. The more gneissic, less massive 

varieties make good foundation stone while some of the true 

massive granites take a good polish and are well suited for 

monumental work. 

Production of granite 

1906 1907 1908 
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a Includes in 1908 curbing, paving blocks, and minor uses. 
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Limestone 

Owing to the many purposes for which limestone seems particu- 

larly adapted, and because of its wide distribution in the State, it _ 

holds first place in importance among the quarry products. As 

crushed stone for road building and concrete work, it has attained 

a wide use; as a building stone, its ease of dressing and quarrying 

and its durability favor it; large quantities are burned into lime; 

a large amount is annually consumed as a flux, and it has as well 

Many minor uses. 

With the exception of some crystalline, metamorphic limestone 

that is quarried and sold as flux or burned into lime, the stone 

classed under this head is ail of a massive noncrystalline character. 

The ‘limestones occur in formations from the Cambric to the 

Devonic systems, the chief limestones used being the Beekman- 

town, Chazy, Trenton, Lockport dolomite, Cobleskill, Onondaga and 

Tully. They vary in color from gray and brown to blue or black, 

while the white and lighter colored limestones are rare. In 

chemical composition they vary from almost pure calcium carbonate 

to dolomite and frequently become argillaceous, arenaceous, fer- 

ruginous or silicious. 

The total production of limestone in 1908 exclusive of stone 

used in cement manufacture was valued at $3,119,835, a small de- 

crease over the production of 1907, which was $3,182,447, or about 

2 per cent. This decrease seems to be fairly evenly distributed over 
the various uses of the stone and as well over the various counties, 

none of which shows a marked decrease or increase in production 

during the year. The production was distributed among ‘the 

various products as follows: crushed stone $1,647,629; building 

stone $245,655; lime $401,728; furnace flux $230,117; other uses 

$594,706. The lime made by the Solvay Process Co. and by the 

Union Carbide Co. in connection with their products is included 

under “ Other uses” in 1908 while in previous years it appears 

under “ Lime.” 
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Production of limestone 

MATERIAL 1906 1907 1908 
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a Includes Solvay Process Co.’s lime. 
b Includes lime made by Solvay Process Co. and Union Carbide Co., also rubble and 
riprap 
¢ Included in “ Miscellaneous.” 

Crushed stone. The crushing of limestone for application in 

macadam road construction is one of the important uses of the 

stone. Its value for this purpose depends on the facts that it is 

easy to crush and that when rolled to a smooth surface the particles 

of limestone bind themselves together into a firm impervious mass. 
With the increasing demand for good roads in all parts of the 
State the crushed stone industry is becoming more and more im- 
portant. In general, however, with other industries the production 

received a setback in 1908, it being valued at $1,647,629 while in 
1907 it was $1,725,203. Erie stands first among the counties 

as a producer with a production of $369,754 as against $250,720 in 

1907. It is followed in order by the following counties, the pro- 
duction for 1907 being included in brackets: Dutchess $233,261 
[$399,244]; Rockland, one producer; Ulster $169,414 [none] ; 

Genesee $122,310 [$200,150]; Onondaga $108,768 [$63,885] and 
Albany $104,250 [$126,920]. 

Lime. The manufacture of lime by the calcination of linneehentee 

is an industry carried on in the State from earliest times. On 
a small scale it is carried on in almost every county where limestone 

is found, as it requires but a relatively small outlay of money to 

establish a plant. The greater part of the production, however, 

comes from a few counties, where larger firms have developed the 

industry. The statistics for 1908, included herewith, represent only 

lime made and sold as such either hydrated or unslacked. The 

production of the Solvay Process Co. of Onondaga county and of 
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the Union Carbide Co. of Jefferson county has been transferred 

to the column headed “ Other uses.” The total production of lime 

excluding these two firms was $401,728, a slight decrease over the 

production of 1907. ‘This production was distributed over 20 

counties of which one county, Warren, produced 42 per cent of the 

total, while four counties, Warren, Jefferson, Clinton and Washing- 

ton, together produced 76 per cent of the total production. The 

production of these counties with their 1907 production inclosed 

in brackets is as follows: Warren $170,832 [$212,539]; Jefferson 

$52,454 [$30,871]; Clinton $45,000 [$62,000]; and Washington 

$36,960 [$54,400]. 
Building stone. The use of our native limestones for building 

construction is rather restricted and the chief use is for founda- 

tions and bridge work. The competition with Bedford limestone 

and other building materials seems to retard any large develop- 

ment of the local limestone quarries for building stone. Neverthe- 

less a gain is shown in the production, the value for 1908 being 

$245,055 as compared with $189,782 in 1907. The gain has been 

due mainly to an increased production from the Newport Construc- 

tion Company’s quarry at Newport, Herkimer co., and an increase 

in the Schoharie county production. Erie county still leads in 

production, the 1908 value being $112,409 as against $114,351 in 

1907. Following it in order are Schoharie county with a produc- 

tion of $30,555; Herkimer county $30,000; Onondaga county 

$16,709; Jefferson county $13,513. 

Furnace flux. Limestone used in smelting operations for flux 

is quarried and shipped to the various metallurgical establishments 

in the State. The blast furnaces around Buffalo use a large quan- 

tity of New York State material quarried from the Onondaga lime- 

stone beds of Erie and Genesee counties, the larger quarries being 

situated at Williamsville and Clarence, Erie co. and at North Leroy, 

Genesee co. 

The iron furnaces of the Adirondack region use limestones quar- 

ried at Chazy, Clinton co., and Port Henry, Essex co., and other 

localities report small amounts of limestone sold as flux and utilized 

in nearby blast furnaces. 

With the true limestone flux we include, also, a quantity of mar- 

ble quarried at Gouverneur, St Lawrence co. and shipped to Ohio 

blast furnaces. 
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The total production of flux for 1908 was valued at $230,117, 

while the 1907 output was valued at $338,127, the decrease being 

due to the sluggishness of 'the iron and steel trade. Of this amount 

Erie and Genesee counties produced $191,970, or about 82 per cent 

of the total, Erie county producing $138,563 as against $202,845 in 

1907; Genesee county $53,407 as against $82,863 in 1907. St Law- 

rence county produced $14,606, increasing the output of 1907 which 

was $9843, while Clinton county produced $5640 as against $19,200 

Other 
counties reporting a production were Cayuga, Columbia, Madison, 

Oneida, Rensselaer, Seneca and Westchester. 

in 1907, and Essex county also produced a large output. 

Production of limestone by counties in 1907 
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Production of limestone by counties in 1908 
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Marble 

True marble, a crytalline limestone, is fairly abundant in New 

York State, though its occurrence is limited to the metamorphic 
regions, including the Adirondack region and the lower Hudson 
valley. The industry is concentrated into three main areas: Gouver- 

-neur, St Lawrence co.; South Dover, Dutchess co.; and Tuckahoe, 

Westchester co. Aside from these there are two firms producing 
limestone which, as it is capable of taking a fine polish and is used 
for interior decorations and for monumental work, is classed as 
marble in the trade. The quarries are located near Plattsburg in 
Clinton county, where a Chazy limestone is quarried, and at Glens 

Falls, Warren co., where a fine grained Trenton limestone is pol- 
ished and sold as black marble, 
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The Tuckahoe stone is a rather coarse grained pure white 

dolomitic marble. It is quarried and dressed for building stone 

almost entirely, and it has ‘been used in the construction of some 

notable buildings in Washington, New York and Boston. The 

South Dover region also produces a pure white dolomitic marble 

which when dressed makes a handsome and durable stone. Among 

the recent structures of this stone is the new office building of the 

House of Representatives in Washington which is partly faced with 

this white marble. One new firm, the Dover White Marble Co., has 

been organized and is installing an electric air channeling plant and 

is also engaged in stripping and opening their quarries. St Law- 

rence county is af present the chief producer of marblewim gic 

State. The marble quarried near Gouverneur is light gray to 

dark blue in, color, of coarse grain, and takes a very handsome 

polish. A large part of it is shipped as monumental stone, consid- 

erable building stone and rubble also being sold. A certain quan- 
tity of it is also shipped to Ohio for use as a flux, this production, 

however, being tabulated under limestone. 

The total production of the State in 1908 was $692,857 as against 

$1,571,936. in 1907, a large decrease. This extraordinary drop in 

production was mainly caused by a decrease in the production of 

marble for building purposes at South Dover and Tuckahoe. The 

only producer in the South Dover area in 1908 was the South Dover 

Marble Co., while at Tuckahoe the Waverly Marble Co., for many 

years a large producer, has ceased operations permanently after 

operating during a part of 1908. This quarry, the famous Nor- 

cross quarry, has been in operation for half a century and has fur- 

nished stone for many noted structures, particularly the Metropoli- 

tan Life Insurance building in New York city, with its massive 

tower. Aside from the production of building stone at Tuckahoe, 
the Tuckahoe Lime & Lumber Co. and its successor, the Marbolith 

Stone Co., used considerable stone in a finely crushed condition 
for making an “ artificial stone,’ with a cement base. 

In the Gouverneur district, although a drop in production was 

reported and was inevitable under the trade conditions of 1908, the 

decrease was by no means serious. Building stone, both rough and 

dressed, was produced to the value of $131,037 as compared with 

$146,190 in 1907; monumental stone $111,492 as against $152,746 
in 1907. A new firm,-the New York White Marble Co., has been 
incorporated and has spent the year in development. Prospects in 

December were favorable for a very brisk year in 1909. The Extra 
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Dark Marble Co. has been purchased by Mr Newton Aldrich and 

will be enlarged, while the other large companies contemplate 

increasing their output. 
_ At Plattsburg, Clinton co. the Rutland-Florence Marble Co. 

during the year quarried a large amount of Chazy limestone which 
was sold as marble for interior decorations. 

The black Trenton limestone of Glens Falls was also quarried 

by one firm, Finch, Pruyn & Co. and sold in rough state for 

building stone. 
Production of marble 

VARIETY 1906 1907 1908 
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Sandstone 

Sandstone is more widely distributed over the State than any 
other stone. Many large areas underlain by good sandstones, how- 
ever, are not worked at present, because of the abundant supply of 

better stone which can be cheaply obtained from the more exten- 
sively developed areas. In western New York to the south of 

Lake Ontario an extensive quarrying industry is carried on in the 
Medina sandstone, the operations being confined mainly to Orleans 

county. This stone is a medium grained, usually red stone, although 

some white stone has been extracted. It has been used in a number 
of important buildings and forms a beautiful and durable stone. It 

has also a wide use in street work as paving blocks and curbing. 

Quarries in the Medina formation have also been worked in Niag- 

ara, Monroe, Wayne and Oswego counties. In the northern Adi- 

rondack region, in Jefferson, St Lawrence and Franklin counties, 

a large amount of sandstone of Potsdam age has been quarried 

both as building stone and as flagging. The stone varies from pink 

to gray and from a firm hard quartzite to a friable sandstone. The 
main production at present comes from the vicinity of Burke in 

Franklin county and consists chiefly of flagging, which is shipped 

to Montreal and other Canadian cities. 
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Along the Hudson river from Orange county northward to 

Washington county various beds of sandstone occur in the Hudson 
river formation. They are quarried for rubble, local building stone 

and crushed stone in Albany, Greene and Dutchess counties, and in 

former times were taken out at many other localities. 

Minor sandstones, in which from time to time quarries are 

opened, are the Oneida conglomerate, Clinton and the Triassic 

brownstones, the latter now practically abandoned. 

By far the most important sandstone, both as to areal distribution 

and annual output, is the variety known as bluestone. 

Bluestone. This variety of sandstone constitutes one of the im- 

‘portant sources of wealth of certain sections of the State. It is a 

name applied to certain, usually bluish, evenly bedded sandstones 
occurring in the upper Devonic strata. Its importance lies in the 

fact that it splits in thin regular horizontal slabs along planes 

known as lifts, and that these slabs are in turn intersected by two 

sets of joints lying at about right angles which facilitate the ex- 
traction of blocks of convenient size. 

The stone taken out in most districts is classed under three heads: 

(1) “flagging,” the thin slabs used for sidewalks; (2) “edge” 

stone, or thicker slabs which are used in curbing, as Belgian bridge 

in crosswalks and as sills and coping in construction work; (3) 

“rock,” or rough more or less square blocks which may be dressed 

or sold in rough condition for building and for bridge construction. 

Among the minor uses are for crushed stone and for rubble and 

riprap, for which purposes the waste rock is almost entirely used. 

As a flagging, bluestone is suitable because of the even surface ob- 

tainable with little or no dressing and because after long usage it 

does not assume a slippery surface. 

The bluestone quarries are usually situated upon “the hillsides and 

the waste material is dumped down the slope, while the stone is 

hauled in wagons down the slopes to the shipping points. Flag- 

stones and curbstones are usually roughly hand dressed while build- 

ing stone, sills etc. are dressed in various mills situated in the 

district. 

The area from which bluestone is obtained extends roughly from 

Albany, Greene and Ulster counties on the east, due westward 
through Sullivan, Delaware, Broome and Chenango counties and 
so on to Lake Erie. 

There are four main districts in the area: (1) the Hudson river 

region comprising Greene and Ulster counties and having for its 
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main outlet the Hudson river; (2) the Delaware river district, 

Broome, Delaware and Sullivan counties with the main transporta- 

tion on the railroads following along the Delaware river and its 

branches. The principal railroads are the Erie, New York, Ontario 

and Western and the Delaware and Eastern; (3) Chenango county 

with the main shipping centers at Norwich and Oxford; and (4) 

Wyoming county with the main quarries around Warsaw and 

Portageville. In addition to these districts bluestone has been or 

is being quarried to some extent in almost every county throughout 

the main area, the counties represented in the production for 1908 

including besides those mentioned, Albany, Otsego, Tioga, Yates, 

Allegany, Cattaraugus and Chautauqua. 

The industry in the Hudson river district is chiefly controlled by 
a few large shippers with docks at Catskill, Saugerties and Ron- 

dout. To these points the stone is hauled by wagons, sometimes 

from a distance of from 10 to 15 miles. Quarrying is carried on 

throughout all the year except the most severe portions of the 
winter, and by the time navigation opens up on the river the ship- 

pers have a large stock on hand. Shipments are made almost 

entirely by water on barges, and owing to the accompanying low 

transportation charge this district controls the market in New York 

city and ships to numerous other coast markets on Long Island 

sound, etc. 

The quarrying of bluestone is one of the important industries 

of the Delaware valley region in Broome, Delaware and Sullivan 
counties. The quarries are usually situated far up on the sides of 

the hills and the quarrying and transportation of the stone down 
the steep hillsides is attended with some difficulty. The stone is 

taken out by numerous small producers, many of whom simply 

work a quarry at odd times when other work is unavailable, while 

others develop their property more extensively. In this area at 

present the small producers sell nearly all their stone to a few large 

dealers or shippers who maintain “ docks,” or loading places, and 

railroad switches at various places on the lines of the New York, 

Ontario and Western, Erie, and Delaware and Eastern. The mar- 

ket for this district is mainly inland cities easily reached by rail- 

road from the shipping points, and includes Philadelphia, Bingham- 

ton, Syracuse, Rochester etc. The output is mostly flag and curb- 

stone. 

In Chenango county the output is also mainly flag and curb and 

the market is, as in Delaware county, the inland New York State 
cities. 
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The Wyoming county stone, however, is used mainly for build- 

ing purposes, very little flagging or curbing being shipped. The 

industry centers around Warsaw and Portageville where several 

companies operate extensive quarries and load the stone onto cars 

directly from the quarries. 

The quarries outside of these four areas are operated usually to 

supply local demand or for use in nearby cities and the individual 
output is generally small. : 

A list of firms and individuals shipping stone during 1908 i is 

appended. Most of these operate quarries and also buy of small 

quarrymen in their vicinity. 

In gathering statistics of bluestone it is ‘impracticable to attempt 

a canvass of all the individual producers, many of whom operate 

only in a small way and more or less spasmodically. The tabula- 

tions herewith are based on figures obtained from dealers and such 

large producers as ship their product direct to market. A slight 

auplication doubtless exists in the tables owing to the fact that the 

shippers buy or exchange stone with each other for purposes of 

convenience, and such exchanges or purchases are almost impossible 

to eliminate from their reports, yet it is believed that the figures as 

given are substantially correct. 

As is.brought out in the tables, the year 1908 was a dull year for 

most of the districts, but the falling off in production was no more 

than might be expected in a year when building and constructional 

work was so greatly depressed. The consensus of opinion of the 

bluestone dealers seems to be that the coming year 1909 will show 

an active demand for their stone and that the industry will resume 
its wonted activity. 

The Hudson river district was an exception to the general rule 

and its production exceeded that of 1907 by $74,762. The total 

production by districts for the years 1907 and 1908 was as follows, 

the 1907 production being inclosed in brackets: Hudson river 

$308,657 [$293,895]; Delaware river $447,784 [$703,428]; 
Wyoming county $174,214 [$196,769]; Chenango county $93,667 

[$106,703]; other districts $27,064 [$15,132]. Comparison be- 

tween the production of the Delaware river district in 1907 and 

1908 is hardly just since it is probable that in 1907 considerable 

stone quarried in Pennsylvania, but sold by ‘New York dealers, 

was included in the figures. There would, no doubt, however, still 

‘be shown a decrease in production for 1908. 
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DIRECTORY OF BLUESTONE DEALERS 

NAME 

Broome co. 

Deposit Stone Co. 

Erie Bluestone Association 

J. W. Lockwood 

P. S. Madden 

Delaware co. 

M. L. Connor 

E-).- Cotter 

Thomas Johnston 

George W. Kazenstein 

W. O. King 

Kirkpatrick Bros. 

Estate of N. L. Lupton 

James Nevins’s Sons 

Cyrus Peak 

W. J. Randall 

W. P. Schneider 

Herbert Shaw 

Standard Bluestone Co. 

Travis & Kingsbury 

N. E. Whipple 

Sullivan co. 
Kenney Bros. 

Anthony Manny 

Henry Prigge 

je 6:>lyler 

J. D. Woolsey 

Greene co. 
James Leach 

Smith & Yager 

George S. Young 

OFFICE 

Delaware river district 

New York city 
New York city 

~ Gulf Summit 
Deposit 

Walton 

Hancock 

Horton 

Hancock 

Sidney 

Hancock 

Cooks Falls 

Fish’s Eddy 

Long Eddy 

Hancock . 

East Branch 

Walton 

Jersey City, N. J. 

Hale Eddy 

Walton 

Long Eddy 

Hankins 

Hoboken, N. J. 

Roscoe 

Livingston Manor 

Hudson river region 

Tannersville 

Catskill 

Platt Clove 

Ulster co. 

William Craft Quarryville 
Hudson River Bluestone Co. Kingston 

John Maxwell’s Sons Saugerties 
McArthur Bros., Winston & Co. Brown Station 

Benjamin Murray . Saugerties 
Ulster & Delaware Bluestone Co. Allaben 

79 
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Chenango county 

Other districts 

Earl Brown Oxford 

Chenango Bluestone Co. Norwich 

Clarke, Conroy & Co. Norwich 

Keeley Bros. Oxford 

James Masterson South Oxford 

J. W. Ryan Norwich 

Wyoming county 

American Bluestone Co. Warsaw 

Portageville Bluestone Co. Portageville 

Warsaw Bluestone Co. Warsaw 

Albany co. 

Edwin Stewart South Berne 

Cummings Bros. Voorheesville 

Allegany co. 

L. Gorton Belmont 

Cattaraugus co. 

William Brondart Franklinville 

james Rounds Olean 

Cayuga co. 

Henry Murray 

Chautauqua co. - 

Kings Ferry 

isi Pierce ' Fredonia 

Genesee co. 

Acra Bluestone Co. Acra 

Madison co. 

George Standt Canastota 

Oneida co. 

Charles Dawes Clinton 

Otsego co. 
Edwin Adams Cooperstown 

Mrs. Mary Gazlay Cooperstown 

Ingalls Stone Co. Binghamton 

j 2K. *Palmervée Cor 

Schenectady co. 

Clearfield, Pa. 

Ellis Stone Co. Schenectady 

Tioga co. 

Gilbert B. Edgecombe Waverly 

Yates co. 

Louis A. Cheney 7 Himrods 
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The total production of sandstone for the year was $1,711,585 

against $1,998,417 in 1907, a decrease of 15 per cent. A number 

of smaller quarries were idle during the year and the larger firms 

report a decreased demand for their stone. Thirty counties are 

represented in the total. The decrease was distributed over the 

cutput of building stone and the curb and flagstone. The con- 

stantly increasing demand for crushed stone is shown by the fact 
that the value of the output of crushed stone increased from 

$55,818 in 1907 to $135,741 in 1908, an increase of 143 per cent. 

Classified as to uses the output for 1908 was as follows, the 

production in 1907 being included in brackets: building stone 

$380,182 [$525,799]; curbing and flagstones $912,843 [$1,051,070] ; 

paving blocks $239,239 [$320,301]; crushed stone $135,741 [$55,- 

818]; rubble and riprap $28,792 [$24,812]; other uses $14,818 

[$20,617 ]. 

The bluestone district furnished in 1908, 67 per cent of the total 
sandstone quarried, with a total production of $1,151,386. 

Orleans county was by far the largest producer outside of the 

bluestone area and the total output was $398,287 against $542,218 

in 1907. This county produced paving blocks to a value of $227,- 

537 or nearly all produced in the State. 

Production of sandstone in 1907 

BUILD- | CURBING - 
PAVING 

DISTRICT ING AND CRUSHED RUBELS, BLOCK 
STONE | FLAGGING OCKS | STONE | RIPRAP | OTHER 

eS eee eee 

Bluestone 
mun wert SO O53) ~ S219 357! S53 G25... os ec fest sw fea ee ea ee 
Delaware river.| 66 627 633 600 ats shar $1 528 $800 
Chenango co. ..}| 62 302 28 380 175 $500 ENO2Or. 34.327 
Wyoming co. ..| 195 155 GS was he Veet es eh] SPS Se 
Other districts.. G £23 I 484 2 400 RE | ES Oa. eee 
ee en SS SS 

Sandstone 
Orleans co. ....| $85 750| $139 140|$296 928] $15 500 $800] $4 100 
Other districts..| 48 229 28 450 6 000] 35 693| 20 500 I 400 

ee Oe ee ee 

Combined total |$525 799|$1 051 070\$320 301| $55 818) $24 812] $20 617 



82 NEW YORK STATE MUSEUM 

Production of sandstone in 1908 

BUILD- | CURBING 
hae one anor AND PAVING |CRUSHED| RUBBLE,| ALL 

stONE | FLAG- | BLOCKS | STONE | RIPRAP | OTHER 
GING ; 

Bluestone 
Hudson ‘river. -.o.. 3) S26 400 $200 Go7lzo.-2 $45° O50). 2s lee 
Delaware river, 2.2 |> 242950 7ia42o 9s 7 2ln eee 1 6300 *$42085 |e eee 
Chenango co...... 5A OP Ea 27 LeOO ha aes BUOK ss cane $11 168 
Wyoming co...... L7O 722 ABO ats. ac (oc eee 3 042), oe 
Other districts £5, a: 13 e198 ere ole gute ete 8 O45|..... 0.2/2.2 ee ee 

Total bluestone.. .|$308 789,$758 [Antal Reais) oe Pe $55 644| $7 227| $11 168 

Sandstone 
Orleans co. Ge: $590 138 $211 4551227 537| $8 687) $1 470) sneer 
Other-districis<. 12 255| 52 830]. 11 702| -7I 41O| 20 095) saamose 

Total sandstone. .| $71 393,$154 285|$239 239| $80 097| $21 565) $3 650 

Combined total...|$380 182/$912 843|$239 2391$135 741) $28 792| $14 818 

Trap 

Trap is a name commonly applied to a series of igneous rocks, 

distinguished chiefly by their basic composition, their fine grain, 
and, because of their basicity, by a dark color. In mineral com- 

position they differ from granite in the total absence of quartz and 

by the more basic character of their feldspars. They consist 
mainly of plagioclase (soda lime feldspar) and pyroxene. In 

diabase, by far the most common rock type of the series, the feld- 

spars have crystallized out in needle or lathlike forms, forming 

an interlocking network, with the pyroxene filling up the interstices. 
Trap appears usually in two forms of occurrence: (1) as dikes 

which are usually vertical, wall-like masses of rock, which have been 
intruded while in semifluid condition into fissures, from some 

molten mass below; (2) as sheets which are intrusions of similar 

character but which have been forced between the bedding planes 

of sedimentary strata and have a horizontai position. 
_ Of the first type, the dikes, there is an abundance around the 

borders of the Adirondacks especially in Clinton and Essex 

counties. However, owing to their small size or their inaccessi- 

bility, they are with the exception of one near Greenfield, Saratoga 

co. and one at Little Falls, Herkimer co. of no present commercial 

importance. 
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The sheet of diabase forming the Palisades and altogether in 

New York and New Jersey, having an outcrop of some 70 miles 

and a thickness of 300 to 800 feet, is the most valuable trap mass 

in the State. Rockland and Richmond counties are the chief pro- 

ducers. 
The chief use of trap at the present time is in the form of 

crushed stone for use as a material in macadam road construction. 

Its peculiar’ interlocking crystallization and the abundance of 

pyroxene have given to the rock a very decided toughness, and, 

since this property is accompanied by the quality of the separate 

particles to bind into a firm mass after the road is constructed, the 

material has attained a well earned reputation as one of the best 

road metals. 

The other important uses are in the form of crushed stone for 

concrete construction and for railway ballast. As a building or 

monumental stone diabase is of little importance. In the first place 

its toughness makes it an extremely expensive stone to quarry and 

to dress, and then too its somber hue is generally objectionable, 

although in monumental work the contrast between the hammered 

and polished surface is a pleasing feature. 

The production of trap in 1908 was confined to the dike near 

Greenfield, Saratoga co., where considerable road metal was taken 

out, and to the Rockland county quarries at Haverstraw, Nyack, 

Mt Joy and Rockland Lake. The crushing plant of the Quinroy 

Construction Co. at Port Richmond, Richmond co. was destroyed 

by fire in March 1908 and no output was made. They will probably 

rebuild their plant during the coming season. 

Owing to the general decrease in construction work during 1908, 

because of business depression, the output of trap rock fell below 

that of 1907, the total value in 1908 being $723,773 as against 

$941,627 in 1907. About 81 per cent of the production was sold 

Sor macadamizing roads and the remainder used for concrete con- 

struction and railway ballast. 
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Production of trap 43 

1907 1908 

MATERIAL ——— —---- — 

CUBIC CUBIC 
YARDS eee YARDS in he 

Crushed stone for roads ....| 362 904 | $349 485 Fs) eye. $584 837 
Crushed stone for other pur- 

WOSESHiy tie Saree co ee ieee ate 619 550 589 542 175 144 138 026 
Paving sblockss Cte oer < | aoe eae 2/600 { #) 25. 2 er 
Other (t 3e,23 soeerere © Sikh rae ta ees a en 1 ets gio 

Total 2 ote ge eeere vee O2 GAGA a aOaeeonty: 932 OI! $723 773 

BAIES 

Talc deposits, remarkable for their size and character, are found 

in St Lawrence county. They are exploited on a large scale and 

furnish most of the ground talc used in this country, besides a 

considerable quantity for export. The product is commonly sold 

under the name of mineral pulp, which is suggestive of its principal 

application ; much of the talc has a fibrous texture that is preserved 

even after fine grinding and this feature makes it particularly 

valuable for incorporation in paper stock. Foliated tale which 

occurs in subordinate quantity, is also produced to some extent by 

the mines. 

Features of the occurrence. The supply of fibrous and foliated 
talc is obtained from a single district, in southwestern St Lawrence 

county. Geologically the limits of the district can be quite sharply 

defined. The tale is associated with crystalline limestones and 

schists of Grenville age, which occupy a belt some 12 miles long and 

from I to 3 miles wide extending in a northeasterly direction 
nearly across the towns of Fowler and Edwards. The belt is in- 

closed by gneisses, largely of granitic and dioritic composition, no 

doubt in part at least of igneous derivation; while dark hornblendic 

eneisses of uncertain origin are not uncommon. A small area of 

the gneisses is included in the central part of the belt with the 

Grenville bordering it on all. sides. 
The tale deposits occur along minor belts within the limestones 

and tremolite schists. They are locally described as veins, but 
really have nothing in common with them, being beds or layers 

interstratified with the limestones. They have the same strike and 
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dip as the latter and are at times continuous for long distances, as 

at Talcviile where workable deposits extend fully a mile along the 

outcrop. 

The derivation of the talc has been explained by C. H. Smyth jr 

as due to chemical alteration of silicates produced during the 

metamorphism of the limestone. Originally an impure calcareous 

sediment, the limestone under dynamic influences, has taken on a 

crystalline character and became impregnated with silicates, chiefly 

tremolite, actinolite and pyroxene. Certain beds seem to have con- 

tained sufficient magnesia and silica to permit a complete trans- 

formation into tremolite, forming a tremolite schist, while other 

layers with a preponderance of lime have undergone a partial 

change, showing scattered crystals and aggregates of silicates within 

the crystalline limestone. Tremolite is always the principal silicate 

in vicinity of the talc beds, though elsewhere pyroxene (enstatite 

and diopside) is common. The change from tremolite to talc is 

a result of weathering, and takes place readily under the influence 

of ground waters holding carbon dioxid. A coordinate process has 

produced serpentine from the same silicates, though this mineral 

is seldom found with the talc, being confined so far as observed 

to the outlying areas. The principle determining the nature of the 
end product, whether talc or serpentine, seems to be a problem not 

yet solved. The alteration of tremolite to talc, according to Van 

Hise,’ may be given the following chemical formula: 

Saige ©, -- 0 CO, — Ho Meg, Si, O,, CaCO, 

The alteration is accompanied by an increase in volume of talc 

and calcite amounting to 25.61 per cent, though 1f the talc alone is 

considered there is a decrease of .83 per cent as compared with the 

tremolite. There is little or no calcite present in the talc; it has 

doubtless been removed by the water circulations during the process 

of alteration. 

The beds under exploitation range from a few feet up to 50 feet 

or more in thickness. They are inclined at varying angles, usually 

between 30° and 60°, from the horizontal. The dip is uniformly 

toward the northwest. Masses and seams of unaltered tremolite 

are sometimes included within the deposits. 

Character of the tale. The characteristic product of the region 

has a fibrous texture, belonging to the variety known as agalite. 
It is in fact a pseudomorph of tremolite, to which the fibrous 

1 Treatise on Metamorphism, p. 286. 
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texture is to be ascribed. Occasionally masses of very large fibers 

in closely compacted parallel arrangement are met with, very similar 

in appearance to amphibole asbestos. The usual grade, however, 

consists of a belted mass of interlacing fibers, seldom more than a 

fraction of an inch in length, and sometimes so fine as to resemble 
massive talc. 

On the western end of the talc belt, the mineral is quite often 
foliated. Certain mines in this section yield the foliated variety 

in quantity, as intercalated seams in the fibrous talc. The name 

rensselaerite has commonly been applied to the foliated variety, 

but such usage is not warranted. The type specimens of rens- 

selaerite collected and described by Ebenezer Emmons show it to 

be harder than talc and more nearly allied to serpentine in physical 

character, while it is an alteration product of pyroxene. The foli- 

ated talc is white with often a greenish tint and at times yields 
quite large and transparent leaves, resembling selenite. 

Near the surface the deposits show discoloration from iron and 

organic matter, but at a little depth they yield material which when 

ground is a beautiful opaque white, light in texture and very 

uniform. 

The only defect in the talc from this section is the presence 

oftentimes of a certain amount of grit which is hard to eliminate — 

from the ground product. It can be traced to fine particles of quartz 

disseminated through the talc and in the case of the fibrous variety 

also to the existence of some unaltered tremolite. _Samples of the 

prepared fiber when examined under the polarizing microscope will 

commonly reveal a little of the original tremolite. The proportion 

of grit is so small as to have little or no effect upon the uses of 

the tale for many purposes, yet it limits the market to some extent, 

and efforts have been made to devise a method for its separation, 

though up to the present time without much success. 

Mining of talc. The mine openings are situated along the out- 

crop of the talc beds which have a northeasterly strike in con- 
formity with that of the inclosing limestones. With the exception 

of the mines owned by the Union Talc Co. near Silvia lake on the 
southwestern end of the belt they lie in proximity to the Oswe- 
gatchie river, which furnishes most of the power. used in the talc 

mills. The. American and Arnold mines of the Union Talc Co. are 
2 or 3 miles south of the river. In the central part of the belt near 

Fullerville the Ontario Talc Co. owns three mines. The eastern 
portion of the belt around Talcville includes the mines of the 
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United States Tale Co. and the several properties of the Interna- 

tional Pulp Co., the largest producer in the district. A new com- 

pany, the Uniform Fiber Talc Co., is at present opening a mine 

just west of Talcville. 

Mining is all underground. The general practice in the district 

does not differ materially from the method employed in working 
other deposits which are similarly situated, though of course the 
soft and slippery nature of the material necessitates that the pillars 

left for roof support should be of large size. The workings are 

reached through inclines carried down on the footwall. In case 

the bed is not over 15 feet or so in thickness a single drift is run 

from either side of the incline at intervals of about 50 feet. The 
drift is carried nearly the full width of the bed and connected with 

the level above at short intervals by upraises, after which the talc 

is removed between the levels, leaving pillars 25 feet square or more 

to support the roof. With a bed of greater thickness two drifts 
may be run on the same level, leaving a wall of talc between to 

assist in supporting the roof. 

Both machine drills of the percussion type and hand drills are 

employed in the mines. The talc is easily penetrated, though the 

holes must be cleaned at frequent intervals to prevent binding of 

the drills, and on that account the machines have not the usual 
advantage over hand work as regards economy. The rock is 

blasted by dynamite. It splits readily along the bedding or cleav- 
age planes. The large blocks or slabs from blasting are reduced 

by sledges to a size convenient for handling. From the stopes the 

talc is loaded into cars and run out to the incline where it is 
dumped into skips for hoisting to the surface. It is aimed to leave 
the gritty and impure talc in the walls and pillars and to send only 

the milling grade to the surface. 
Preparation for the market. ‘The processes in use for grinding 

and preparing the talc have been gradually evolved out of long- 

continued experimentation. It is said that the first prepared talc 

sent from the district was ground in a gristmill. With the dis- 

covery of the value of the fibrous variety as a paper filler attention 

was given to the methods of treatment which have been perfected 

until the various grades now marketed are recognized as standard 

and find general favor in the paper trade. The development of the 

industry began to take on a permanent character about 1880 and 

in the next decade attained nearly its present importance. 
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The mills, all of which are run in connection with the mines, 

number seven or eight in all. They have a combined capacity of 

about 100,000 tons of prepared tale a year. With one or two ex- 

ceptions they are situated along the Oswegatchie river in the 

stretch between Edwards and Gouverneur, the sites being selected 

with reference to water power facilities. 

The reduction of the talc is accomplished in several stages. The 

lump talc, as mined, is first broken in a jaw crusher of the Blake 

type. The broken product is then run through a cone grinder or 

through rolls where it is reduced to 1 inch size or less. In the 

third stage the crushed product may be ground between burstones 

of special manufacture or in a centrifugal grinder of which the 

Griffin mill is the common type. After this grinding the finest 

material may be removed by screening or by fans which blow it 
into settling chambers and forms one of the grades for the market. 

The remainder undergoes a final reduction in pebble mills. Alsing 

cylinders are generally employed for the last stage. They are 8 

or 10 feet long and 6 feet in diameter and are:lined with porcelain 

brick. They make from 20 to 25 revolutions a minute. Their 

charge consists of about 1 ton of talc and 3 tons of flint pebbles. 
The grinding of a single charge takes from 2 to 5 hours depending 

upon the grade of product that is desired. The fibrous character 

of the talc is maintained throughout the grinding to the end 

product so that it is difficult to size the ground tale by screening; 

consequently the grades of fiber are generally regulated by the 

duration of the final grinding process. 

The foliated talc undergoes essentially the same treatment. The 

coarser grades as finished have a scaly appearance much like 

ground mica and can be used as a substitute in some of its appli- 

cations. This variety is ground also to an impalpable powder and 

employed for the same purposes as massive talc. The milling of 

either variety represents the greater part of the expense of produc- 

tion of the tale for the market. 

The finished product is shipped in sacks holding 50 pounds each. 

Quotations are made from Gouverneur as shipping point, though 

the mills along the Oswegatchie river are near the line of the Gou- 

verneur & Oswegatchie railroad and their output is loaded directly 

into cars. The product of the mills off the line of this railroad is 

hauled by teams to Gouverneur. 

Uses. The talc from this district, as already stated, is mainly 
used in the paper trade. The fibrous product goes into book and 

a 
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writing paper as filler and finisher, and it is used to a considerable 

extent, though perhaps not so widely, in newspaper. It is more 

readily incorporated with paper stock than clay and at the same 

time has a beneficial influence upon the strength of the paper. For 

wallpaper the foliated talc is often employed to give a lustrous 

surface. The manufacturers of gypsum wall plasters are consum- 

ers of talc which takes the place of hair, wood fiber or asbestos 

in these plasters. Among minor uses are in the manufacture of 

waterproof paints, steam pipe coverings and toilet powders. 

Production. The production of talc in recent years has averaged 

about 65,000 tons. Oj7 late there has been no decided expansion 
from year to year, though the tendency on the whole has been up- 

ward rather than to remain stationary. This appears, from the 

following table which gives the output and value for each year 

since 1896. 

~~ 

Production of talc in New York 

[ | 

SHORT VALUE 
ee TONS ao PER TON 

ERE aie Se Se ec nino, «doe ee eridiw ne 46 089 | $399 443 $8 67 
DF) Se ge a ee 57 009 396 936 6 96 
Ta lo. LES 2a es oe ee 54 356 41I 430 a. 57 
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I Mes Sih a os orga w wel wack we 63 500 499 500 Bes | 
TES) SS a ee 62 200 483 600 6 99 
Ll Se So SE eae ee pee 7I 100 615 350 8 65 
OS OO eee a re ht gene S. 60 230 421 600 (oe 
gS eR a a nce 65 000 455 ooo jen ae 
oS Oe ee ee eee 67 000 519 250 ver 
2 Te ee eee 64 200 541 600 8 43 
I a Me uss hasta) Senda ho css 8d Ys 59 000 5OI 500 8 50 
MED IE Ee 2s a Oc lw a we coe Ge w sm’ S90 7° 739 697 390 g 86 

The production in 1908 of 70,739 short tons valued at $697,390 
was considerably above that of the preceding year due mostly to 
the shortage of supply in 1907 brought about by the burning of one 

of the larger milling plants. There was also an increase in the 

average prices received for the ground talc, the average of nearly 

SIo a ton being the highest for a long time. At the low prices 

which prevailed in some of the years past, there was little or no 

profit for the mining companies, and the present level can not be 
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considered as excessive. As the gain was made during a year of 

depression in the paper trade and in other lines of industry which 

are consumers of talc, the outlook for steadier and more remuner- 

ative prices in the immediate future seems very assuring. 

New developments. The new mill at Hailesboro built by the 

International Pulp Co. to replace the old mill which was destroyed 

by fire has been completed and placed in operation. The mill has 

a nominal capacity of 100 tons of ground tale a day adding about 

25 tons a day to the former capacity. 

The Uniform Fiber Talc Co. was organized in September 1908 

and secured a talc property on Wintergreen hill belonging to the 

N. H. Freeman farm just west of Talcville. Plans have been made 

looking toward the construction of a mill near the mine, for which 

purpose the Sullivan water power on the Oswegatchie river about 

Y% mile above Dodgeviile has been purchased. The power will be 

transmitted to the mill by electricity. The company intends to 

make an output of from 30 to 50 tons a day. A vertical shaft put 

down on the property encountered a bed of fibrous tale of good 

grade. 

The Ontario Talc Co. has continued the development of the 

Potter mine below Fullerville with favorable results, finding an 
excellent grade of fibrous talc. 



KS 

INDEX 

Accord, millstones, 38. 

Acid-proof brick, 17. 

Acra Bluestone Co., 80. 

Adams, Edwin, 8o. 

Adirondacks, garnet, 8, 28; granite, 

66, 67; graphite, 28; iron ore, 34; 

magnetite, 6; marble, 73; sand- 

stone, 75; trap, 82. 

Akron, gypsum, 32. 

Albany, building sand, 62. 

Albany county, bluestone, 76, 77, 80; 

brick, 19, 22; clay industry, 17, 18; 

crushed stone, 70; draintile, 23; 

fire brick, 23; limestone, 72, 73; 

molding sand, 58; potteries, 24; 

sandstone, 76; sewer pipe, 23; slip 

clay, 24; stove lining, 23. 

Alden, natural gas, 46. 

Alden-Batavia Natural Gas Co., 48. 

Aldrich, Newton, 75. 

Algonquin Red Slate Co., 40. 

Allegany, petroleum, 50. 

Allegany cotinty, bluestone, 77, 80; 

building tile, 23; clay industry, 18; 

fireproofing, 23; natural gas, 46, 

47; petroleum, 49, 50; terra cotta, 

23. 
Allegany Pipe Line Co., 50. 

Alligerville, millstones, 38. 

Alma, petroleum, 50. 

Alsen cement works, 14. 

Amatite roofing, 27. 

American Bluestone Co., 80. 

American Feldspar and Milling Co., 

27. 
American mine, 29, 86. 

Amherst, natural gas, 46. 

Andover, petroleum, 50. 

Anna vein, 52. 

Antwerp, iron ore, 34. 

Arnold mine, 8&6. 

fuas.brick..Co., 63. 

Atlas Portland Cement Co., 14. 

QI 

Ausable Forks, granite, 66; syenite, 

67. 

Avon, natural gas, 46. 

Ballston Springs, 41. 

Barite, 30. 

Barrett Manufacturing Co., 27. 

Bartons He Hy:& Sons«Go., 27: 

Barton hill mine, 35, 36. 

Batchellerville, feldspar, 27. 

Bedford, feldspar, 26. 

Bedford limestone, 71. 

Beekmantown limestone, 60. - 5 

Benson mines, 36-37. 

Benson Mines Co., 34. 

Bertie waterlime, 30. 

Bishop, I. P., cited, 46. 

Black lake, peat, 49. 

Blue Corundum Mining Co., 2s. 

Bluestone, 76-80, 81, 82; value of 

production, 78, 81, 82; directory of 

dealers, 79-8o. 

Bly; John: Di, 20: 

Bolivar, petroleum,. 50. 

Bonanza-Joker mine, 35. 

Borst -@. Ay 945. 975..30. 

Bradford, Pa., petroleum, 50. 

Brick, 9-13, 15, 17, 19; value of pro- 

duction, 9-13, 16, 19, 21; number 

made, 7, 19; number marketed 

from Hudson river regions, 21; 

prices, 19, 21. See also Sand-lime 

brick. 

Brine salt, 54. 

Brockten, natural gas, 46. 

Brondart, William, 80o. 

Brooklyn, sand-lime brick works, 63. 

Broome county, bluestone, 76, 77, 79; 

building brick, 19; clay industry, 

18. 

Brown, Earl, 80. 

Buffalo, building sand, 62; furnace 

flux, 71; natural gas, 46. 
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Buffalo Sandstone Brick Co., 63. 

Building brick, see Brick. 

Building materials, value of output, 

Building sand, 61-62. 

Building stone, 7, 64-82; value of 

production, 65; from granite, 67, 

68; from limestone, 69, 70, 71, 72; 

irom. marble; 74.45," irom). sand- 

stone, 75, 76, 81, 82. 

Building tiles 15,.17, 23: 

Burke, sandstone, 75. 

Byron, mineral springs, 42. 

Caledonia, cement works, 14; nat- 

ural gas, 46. 

Capac, Mich., peat, 49. 

Carbon dioxid, 42. 

Carbonate, 34. 

Carmel, granite, 67. 

Carrolton, petroleum, 50. 

Cattaraugus county, bluestone, 77, 80; 

clay industry, 18; metallic paint, 

40; natural gas, 45, 46, 47; petro- 

leum, 40. 

Cayuga, salt works, 53. 

Cayuga county, bluestone, 80; build- 

me brick. 102: clay-andusitsy. 16: 

draintie: ~23-. furnace us. © 72: 

gypsum, 29; limestone, 72, 73; 

mineral spring, 44; molding sand, 

59; sewer pipe, 23. 

Cement, 7,-13-15, 65. 

Ceramic industry, 7, 15. 

Chateaugay Ore & Iron Co., 34. 

Chautauqua county, bluestone, 77, 

80; building brick, 19; building 

tile, 23: clay imdustry, 183° fire— 

proofing, 23; mineral spring, 44; 

natural gas, 45, 46, 47, 48;. paving 

brick,122, 2 2>eterrarcoiba. 22. 

Chazy limestone 60, 71, 73; 75. 

Cheektowaga, natural gas, 46. 

Cheever Iron Ore Co., 33, 34. 

Chemung spring, 42. 

Chemung county, building brick, 19; 

clay industry, 18. 

Chemung shales, 46, 40. 

Chenango Bluestone Co., 80. 

SLATE MUSEUM 

Chenango county, bluestone, 76, 77, 

78, 80, 81, 82. 

Cheney, Louis A., 8o. 

Cherry Creek, mineral spring, 44. 

Chilson lake, graphite, 20. 

- Clarence, limestone, 71; natural gas, 

46. 

Clarke, Conroy & Co., 80. 

Clarksville, petroleum, 50. 

Claspka Mining Co., 27. 

Clay; 15-23). 30; crude, 0-145 2an 

prodpcts,>O=13: 

Clay materials, 6, 15-23; number of | 

plants in operation, 7, 16. 

Cleveland, glass sand, 61. 

Clifton springs, 41, 42. 

Clinton hematite, 6, 35, 375 gas 30. 

mineral paint, 39, 40. 

Clinton brownstone, 76. 

Clinton county, building brick, 19; 

clay industry, 18; furnace flux, 72; 

granite, 66; lime, 71; limestone, 

71, 72, 73 ;-marble; 73.755) sae 

Clinton Metallic Paint Co., 40. 

Cobteskill limestone, 69. 

Columbia county, brick, 19, 22; clay 

industry, 17, 18; furnace flux, 72; 

limestone, 72, 73; mineral springs, 

Aer 

Columbia Pipe Line Co., 50. 

Concrete, from granite, 67; from 

limestone, 69; from trap, 83. 

Conduit pipes, 17. 

Conklingville, graphite, 29. 

Connor: Meucs 70: 

Connors, William, Paint Manufactur- 

ine (GOs~A0: 

Corinth, pegmatite, 27. 

Cortlandt series, 25. 

Copter, see. 70: 

Craft, William, 7o. 

Crehore garnet mine, 27. 

Crown Point Graphite Co., 29. 

Crown, Pomt. Spar -Col-27: 

Crushed stone, 7, 65; from bluestone, 

76; from granite,.67, 68; from 

limestone, 69, 70-71, 72; from 

sandstone, 76, 81, 82; from trap, 

83, 84. 
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Cummings Bros., 80. 

_Curbstone, 65; value of output, 7; 

from bluestone, 76, 77; from lime- 

stone, 70; from sandstone, 75, 81, 

82. 

Cuylerville, salt, 54. 

Darien, natural gas, 48. 

Dawes, Charles, 8o. 

Deep Rock, spring, 42. 

Delaware county, bluestone, 76, 77, 

79; metallic paint, 4o. 

Delaware river district, bluestone, 77, 

78, 81, 82; directory of dealers, 709. 

Deposit Stone Co., 79. 

D‘abase, 83. 

Diamond Rock Spring, 44, 45. 

Diorites, 66. 

Dixon, Joseph, Crucible Co., 20. 

Dover White Marble Co., 74. 

Draintile, 15,16, 17, 23. 

Dutchess county, brick, 19, 22; clay 

industry 17, 18; crushed stone, 70; 

limestone, 72, 73; marble, 73; mold- 

ing sand, 58; sandstone, 76. 

Eagle Bridge, metallic paint, 40. — 

Earthenware, 24. 

Easton, Pa., emery, 25. 

Edgecombe, Gilbert B., 80. 

Edwards, talc, 84. 

Electric and sanitary supplies, 24. 

Elko Paint Co., 40. . 
Ellenville, glass sand, 61. 

Ellis Stone Co., 80. 

Emery, 9-13, 25-20. 

Emmons, Ebenezer, cited, 86. 

Empire Gypsum Co., 32. 

Engine sand, 62. 

Erie Bluestone Association, 70. 

Erie county, building brick, 109; 

building stone, 71; building tile, 

23; clay industry, 17, 18; crushed 

stone, 70; draintile, 23; fire brick, 

23; fireproofing, 23; furnace flux, 

41,072, Sypsum, 30, 31, 32; lime- 

stone, 71, 72, 73; molding sand, 

59; natural gas, 47; potteries, 24; 

sewer pipe, 23; stove lining, 23; 

terra cotta, 23. 

Esopus stone, 38. 

Essex county, feldspar, 26, 27; fur- 

nace flux, 72; granite, 66; graphite, 

9, 29; iron ore, 36; limestone, 71, 

72, 73; molding sand, 58; syenite, 

67:5 trap. B2: 

Extra Dark Marble CO, 2747 5: 

Fair Haven Iron Co., 35. 

Fancy pressed brick, 19. 

Fargo, natural gas, 48. 

Peldspar, 9-13, 24, 26-27, 30, 66. 

Filter sand, 62. 

Finch, Pruyn & Co., 75. 

Bire tick. 15) .'16, ‘17, 23: 

Fire sand, 62. 

Fire tile, 17. 

Fireproofing, 15, 17, 23. 

Flagstone, 65; value of output, 7; 

from bluesttone, 76, 77; from lime- 

stone, 70; from sandstone, 75, 81, 

82. 

Flue lining, 17. 

Flux, see Furnace flux. 

Ford Brooks Pipe Line Co., 50. 

Forest of Dean mine, 34. 

Fowler, talc, 84. 

Frankford, Pa., emery, 25. 

Franklin county, sandstone, 75. 

Fredonia, natural gas, 46. 

Front brick, 16, 17, 19. 

Frost Gas Co., 48. 

Fullerville, talc, 86. 

Fulton county, clay industry, 18; 

granite, 66; limestone, 72, 73. 

Furnace flux from limestone, 69, 70, 

71-72, 
Furnace sand, 62. 

Furnaceville Iron Ore Co., 34, 37, 30. 

Gabbros, 66. 

Garbutt, gypsum, 32. 

Garnet, 8, 9-13, 27-28; Spanish, 28. 

Gazlay, Mrs Mary, 8o. 

Genesee, petroleum, 50. 

Genesee county bluestone, 80; 

crushed stone, 70; draintile, 23; 

furnace flux, 71, 72; gypsum, 29- 

30), 31, 325 ‘iaintestone,. 72, 72, 73; 

mineral springs, 42; natural gas, 46, 

47, 48; salt, 53, 54; sewer pipe, 23. 
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Genesee Salt Co., 54. 

Glass-sand; 9-13,750-0n, 02: 

Glen Salt Works, Watkins, 53. 

Glens Falls, marble, 73; peat, 40; 

sand-lime brick, 63. 

Glens Falls Graphite Co., 20. 

Glenville, granite, 67. 

Gloversville, granite, 66. 

Gneiss, 66, 67. 

Gore mountain, garnet, 27. 

Gorton, L., 8o. 

Gouverneur, marble, 71, 73, 74; py- 

rite, 51. 

Gowanda, natural gas, 46. 
Granger, petroleum 50. 

Granite (village), millstones, 38. 

Granite, 7,0 -b3, 05) O6-Ocm Lvalleno: 

production, 65, €6, 68. 

Granite Brick Co., 63. 

Grant Brick: Coy, 63. 

Granville, red slate, 64. 

Graphite, G-13, 28-20. 

Gravel, 56-62. 

Great Bear spring, 42. 

Greene county, bluestone, 76, 70; 

brick, 19, 22; clay industry, 18; 

limestone, 72, 73; molding sand, 

58; paving brick, 22; sandstone, 76. 

Greenfield, trap, 82, 83. 

Greenport, cement works, 14. 

Greigsville, salt, 54. 

Gypsum, 8, 9-13, 20-33. 

Gypsum Products Co., 30. 

Hague, graphite, 20. 

Harmony mine, 35, 306. 

Hartnagel"@ Aq “cited; 36. 

Hastings, granite, 67. 

Haverstraw, trap, 83. 

Hematite, 34, 39. 

Herkimer county, building stone, 71; 

sranite, 107 > Aton 2,ere 137, = ime 

stone, 72, 73; metallic paint, 40; 
trap, 82. 

Hermon, pyrite, 51. 

High Falls, pyrite, 51. 

Highlands, granite, 66, 67, 68. 

Hoosick, black slate, 64. 

Hornblende, 26, 66. 

Hudson Iron Co., 34. 

| Hudson Portland Cement Co., 14. 
Hudson River Bluestone Co., 79. 

Hudson River district, bluestone, 76, 
78, 81, 82; bluestone, directory of 

dealers, 79; brick production, 20; 

granite, 66, 67, 68> manele 

sandstone, 76. 

Eitrds TAs a] exo: 

Hydraulic cement, value of output, 7. 

Ingalls Stone Co., 80. 

International Fuel & Power Co., 49. 

International Mineral Co., 27. 

International Pu!p Co., 87, 90. 

International Salt Co., 53. 

Interstate Gypsum Co., 32. 

Eron ore; .6,/0-13; 33>3o..8: 

Iroquois Portland Cement Co., 14. 

-lrequois) Salt .Co...54: 

Ithaca, salt, 53. 

Jefferson county, building brick, 19; 

building stone, 71; clay industry, 

18; granite, 67; iron ore, 34; lime, 

71: limestone; 72,° 73; ) pawns 

blocks, 68; sandstone, 75. 

Jewettville, natural gas, 46. 

_ Johnston, Thomas, 79. 
Joker-Bonanza mine, 35. 

Kaolin, 15, 24. 
Kazenstein, George W., 79. 

Keeley Bros., 80. 

Keeseville, garnet, 28. 

Kemp, Je E.eited, 35: 

Kenney Bros., 79. 

Kerhonkson, millstones, 38. 

| Keystone Emery Mills, 25. 

King, cited: 57. 

Kine, SW. 20... 70: 

Kings county, building tile, 23; clay 

industry, 17,18; fare “Driekaaeeey 

fireproofing, 23; potteries, 24; stove 

lining, 23; terra cotta, 23. 

Kingston, millstones, 38. 

Kinkel, P. H. Sons, 26. 

Kirkpatrick Bros., 79. 

Knickerbocker Portland Cement Co., 

14. 

Kyserike, millstones, 38. 

Lake Erie, building sand, 61. 
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Lake mine, 34. 

Lake Ontario, building sand, 61. 

Lake Sanford, iron ore, 36. 

Lancaster, J. R., 25. 

Lancaster, natural gas, 46. 
Leach, James, 79. 

Lebanon Springs, 41, 42. 

Leighton, Henry, sand and gravel, 

56-62; stone, 64-84. 

Leopold, J. & Co., 68. 

Lewis county, limestone, 72, 73. 

Lime, 30, 65, €9, 70-71, 72. 

Limestone, 9-13, 69-73; value of pro- 

duction, 65, 66, 69, 70, 72. 

Limonite, 34. 

Lincoln Spring Co., 42. 

Little Falls, crushed stone, 68; gran-' 

ite, 66-67; trap, 82. 

Livingston county, building brick, 

19; clay industry, 18; molding 

sand, 59; natural gas, 46, 47; petro- 

leum, 50; potteries, 24; salt, 8, 53, 

54. 
Livonia, salt, 54. 

Lockport dolomite, 609. 

Lockwood, J. W., 79. 

Long Island, building sand, 62; clays, 

15. 

Lupton, N. L., estate of, 79. 

Lyon mountain, iron ore, 34, 36. 

McArthur Bros., 79. 
Madden, P. S., 79. 
Madison county bluestone, 80; clay 

industry, 18; draintile, 23; fur- 

nace flux, 72; gypsum, 29; lime- 

stone, 72, 73; potteries, 24; sewer 

pipes, 23. 

Magnesia carbonates, 30. 

Magnetite, 26, 34. 

Magnus, ‘cited, 25. 

Manhattan Island, granite, 67. 

Manny, Anthony, 79. 

Marble, 9-13, 65, 71, 73-75; value of 

production, 65, 66, 74, 75. 

Marbolith Stone Co., 74. 

Marcellus formation, 46. 

Marengo Portland Cement Co., 14. 

Massena Springs, 42. 

Masterson, James, 80. 

Maxwell, John, Sons, 79. 

Mayville, natural gas, 46. 

Medina sandstone, 46, 48, 75. 

Merrill, cited, 59. 

Metallic paint, 9-13. 

Mica, 26, 66. 

Microcline, 26. 

Middle Granville, slate, 64. 

Millstones, 9-13, 38-39, 65. 

Mineral industry, value of output, 6. 

Mineral paint, 39. 

Mineral waters, 9-13, 40-45. 

Mineville, iron ore, 34, 35. 

Molding sand, 56-59, 62. 

Monroe county, building brick, 19; 

building tile, 23; clay industry, 17, 

18; draintile, 23; fireproofing, 23; 

gypsum, 29, 31, 22; limestone, 72, 

73; sandstone, 75; sewer pipe, 23; 

terra cotta, 22. 

Montgomery county, limestone, 72, 

73- 
Monumental stone, 7, 65; from gran- 

ite, 67, 68; from marble, - 73, 74, 

75; from syenite, 67. 

Mt Joy, trap, 83. 

Mount View, spring, 42. 

Murray, Benjamin, 79. 

Murray, Henry, 8o. 

Mutual Pipe Line Co., 53. 

Myers salt works, 53. 

Nassau, sand-lime brick, €3. 

Nassau county, building brick, 19; 

clay industry, 18; potteries, 24. 

Natural Carbonic Gas Co., 42. 

Natural gas, 8, 9-13, 45, 47. 

Natural rock cement, 7, 9-13, 14, 15. 

Nevins, James, Sons, 79. 

New Hamburg, black slate, 64. 

New Lebanon, black slate, 64. 

New Rochelle, granite, 67. 

New York Carbonic Acid Gas Co., ~ 

42. 

New York city, building sand, 62; 

cement works, 14. 

New York county, building tile, 23; 

draintile, 23; fireproofing, 23; gran- 

ite, 67; sewer pipe, 23; terra cotta, 

23. 
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New York White Marble Co., 74. 

Newburg Sand Lime Brick Co., 63. 

Newland, D. H., cited, 38. 

Newport, building stone, 71. 

Newport Construction Co., 71. 

Newstead, natural gas, 46. 

Niagara county, building brick, 19; 

clay industry, 18; limestone, 72, 73; 

molding sand, 59; natural gas, 47; 

sandstone, 75. 

Niagara river, building sand, 61. 

Norcross quarry, 74. 

Norites, 66. 

North Carolina, millstones, 38. 

North Granville, red slate, 64. 

North Leroy, limestone, 71. 

North River Garnet Co., 27. 

Nyack, trap, 83. 

Oak Orchard springs, 42. 

Oakfield, gypsum, 32. 

Ocher, 39, 40. 

Ogdensburg, metallic paint, 4o. 

Old Bed mines, 35. 

Old Sterling Iron Co., 34. 

Olean, petroleum, 50. 
Oliver Mining Co., 51. 

Oneida conglomerate, 38, 76. 
Oneida county, bluestone, 80; build- 

ing brick, 19; ‘clay industry, 18 ; 

draintile 42> iudcmace, flux 72: 

glass sand, 61; iron ore, 35; lime- 

stone, 72; 73° mineral “paint: 40° 

molding sand, 59; sewer pipe, 23. 

Onondaga Coarse Salt Association, 

53. 
Onondaga county, acid proof brick, 

23; building brick, 19; building 

stone: 71>" Clays inG@usthy,» 17, c16; 

crushed stone, 70; draintile, 23; 

gypsum, 20, 30; lime, 70; limestone, 

72, 7o-"matiral eas, 10). 47: paving 

brick, 22% potteries, 24; salt, 7;°53; 

54; sewer pipe, 23; stoneware clay, 

ao 

Onondaga limestone, 46, 60, 71. 

Onondaga Pipe Line Co., 53. 

Ontario, mineral paint, 30. 

Ontario Center, hematite, 34, 37. 

STATE MUSEUM 

Ontario county, building brick, 19; 

building tile, 23; clay industry, i7, 

18; draintile, 23; fireproofing, 23; 

limestone, 72, 73; mineral waters, 

42; natural gas, 47; potteries, 24; 

sewer pipe, 23; terra cotta, 23 

Ontario Iron Ore Co., 35. 

Ontarro. Pale: Co.,"86, 9a! 

Orange county, brick, 19, 22; clay in- 

dustry, 17, 18; granite, 67; lime- 

stone, 72, 73; molding sand, 58. 

Orleans county, limestone, 72, 73; 

sandstone, 75, 81, 82. 

Orthoclase, 26. 

Oswegatchie river, talc, 86, 88. 

Oswego, mineral spring, 44; peat, 49. 

Oswego county, glass sand, 61; nat- 

ural gas, 46, 47; sandstone, 75. 

Oswego sandstone, 46. 

Otsego county, bluestone, 77, 80. 

Palmer, J. K. & Cos So: 

Paper, made from peat, 49; from 

tale, Ss: 

Paragon Plaster Co., 63: 

Pavilion, natural gas, 46, 48. 

Pavilion Natural Gas Co., 48. 

Paving blocks, 65; from granite, 67, 

68; . from ‘sandstone, 75, 6a anee: 

from trap, 84. 

Paving ‘brick, 15,), 16). 17, 22 

Peak, Cyrus, 79. 

Peat, 40. 

Peekskill, emery, 25; granite, 67. 

Pegmatite, 26, 27. 

Pennsylvania, millstones, 38. 

Perry, salt, 54. 

Petroleum, 8, 9-13, 40-5I. 

Picton Island Red Granite Co., 68. 

Picton island, granite, 67. 

Piffard, brine salt, 54. 

Pierce, L. L., 80. 

Plagioclase feldspars, 26. 

Plaster, 31. 

Plattsburg, marble, 73, 75. 

Polishing sand, 62. 

Pomfret, natural gas, 48. 

Porcelain, 15, 24. 
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Port Henry, iron ore, 34; limestone, 

71. 
Port Henry Iron Ore Co., 34, 35. 

Port Richmond, trap, 83. 

Portage shales, 46. 

Portageville, bluestone, 77, 78. 

Portageville Bluestone Co., 80. 

Portland cement, 7, 9-13, 14, I5. 

Potash feldspars, 26. 

Potsdam sandstone, 75. 

Potter talc mine, 90. 

P@uery. G13, 15, 23-24; 

Beepit. 7, O-13, 17, 24. 

Prigge, Henry, 79. 

Putnam county, granite, 67. 

Pyrite, 9-13, 26, 51-52. 

Pyroxene, 26, 66. 

value of 

Quarry products, value, 7. 

Quartz, 9-13, 30, 39, 66. 
Quinroy Construction Co., 83. 

Randall, W. J., 70. 

Randolph, metallic paint, 4o. 

Redstone Spring, 44, 45. 
Rensselaer. county, brick, I9, 22; 

building tile, 23; clay industry, 17, 

18; fire brick, 23; fireproofing, 23; 

furnace’ flux, 72; limestone, -73; 

molding sand, 58; stove lining, 23; 

terra cotta, 23. 

Retsof Mining Co., 54. 

Richfield Springs, 41. 

Richmond county, building brick, 19; 

building tile, 23; clay industry, 

17, 18; fire brick, 23; fireproofing, 

23; stove lining, 23; terra cotta, 23; 

trap, 83. 

Ries, Heinrich, cited, 57. 

Ripley, natural gas, 46. 

Riprap, 65; from bluestone, 76; from 

granite, 68; from limestone, 70; 

from sandstone, 81, 82. 

Road metal, from limestone, 69, 70; 

from trap, 83. See also Crushed 

stone. . 

Rochester, building sand, 62; petro- 
leum, 50. 

Rochester Composite Brick Co., 63. 
Rochester township, Ulster co., mill- 

stones, 38. 

Rock Glen Salt Co., 54. 

Rock pond, feldspar, 27; graphite, 20. 

Rock salt, 54. 

Rockland county, brick, 20, 21, 22; 

clay industry, 17, 18; crushed stone, 

70; granite, 67; limestone, 72, 73; 

trap, 83. 

Rockland Lake, trap, 83. 

Roofing slate, 9-13, 63-64. 

Rosendale district, cement, 14. 

Roseton Sand Lime Brick Co., 63. 

Rossie Iron Ore Co., 35. 

Rossie Iron Ore Paint Co., 4o. 

Rounds, James, 8o. 

Roxbury, metallic paint, 4o. 

Rubble, 65; from bluestone, 76; from 

granite, 68; from limestone, 70; 

from marble, 74; from sandstone, 

70; ST, ‘82: 

Rutland-Florence Marble Co., 75. 

Ryan, J. W., 8o. 

Sabin, L. C., cited, 61. 

Si Josen, millstones, 38. 

St Lawrence county, building brick, 
20; furnace flux, 71, 72; limestone, 

72, 73; marble; 71, 73, 74; mineral 

waters, 42; pyrite, 51; red hematite, 

39; sandstone, 75; talc, 8, 84. 

St Lawrence Pyrite Co., 51, 52. 

Salem, slate, 64. 

Salina formation, 30, 38. 

Salisbury Center, iron ore, 37. 

Salisbury mine, 37. 

Salisbury Steel & Iron Co., 37. 

Salt, production, 7, 9-13, 52-56. 

Sand, 56-62; value of production, 62. 

Sand-lime brick, 63. 

Sandstone, 9-13, 75-82; value of pro- 

duction, 65, 66, 78, 81, 82. 

Sandstone Brick Co., 63. 

Saratoga county, building brick, 20; 

clay industry, 17, 18; draintile, 23; 

feldspar, 26, 27; graphite, 9, 20; 

limestone, 72, 73; molding sand, 

58; pegmatite, 27; sewer pipe, 23; 

trap, 82, 83. 

Saratoga Graphite Co., 20. 

Saratoga Springs, 9, 41, 42, 44. 

Scarsdale, granite, 67. 
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Schaaf-Regelman, E., 28. 

Schenectady, sand-lime brick, 63. 

Schenectady Brick Co., 63. 

Schenectady county, bluestone, 80; 

clay industry, 17,16; hire brick.’23% 

limestone, 72, 73; molding sand, 58; 

potteries, 24; stove lining, 23. 

Schists, 66, 67. 

Schneider, W. P., 79. 

Schoharie county, building stone, 71; 

limestone, 72, 73. 

Schuyler county, natural gas, 47; 

salt, 53, 54. 

Scio, petroleum, 50. 

Seaboard Cement. Co, 14: 

Seneca county, clay industry, 18; fur- 

nace flux, 72; limestone, 72, 73; 

natural gas, 47. . 

Sewer pipe, 15, 16; 175-23. 

Shale, 30. 

Sharon Springs, 41. 

Shaw, Herbert, 70. 

Shawangunk grit, 38. 

Shawangunk mountain, 

38. 

Sheridan, natural gas, 48. 

Shushan, slate, 64. 

Sidewalk brick, 17. 

Sienna, Ao. 

Silica, 30. 

Silver Creek, natural gas, 46, 48. 

Silver Creek Gas. & Improvement 

Co., 48. _ 

Silver Springs, salt, 54. 
Silvia lake, talc, 86. 

Slate, 9-13, 30, 63-64, 65. 

Slate pigment, 9-13. 

Slichter, cited, 57. 

= Sinith: Go W.,-28. 

Smith & Yager, 79. 

Smith mine, 35. 

Smyth, €. Eeiqr. cited: 85. -~ 

Soda products, 8. 

Solvay Process Co., 53, 54, 60, 70, 73. 

South Dover, marble, 73, 74. 

South Dover Marble Co., 74. 

South Shore Natural Gas Fuel Co., 

48. ‘ 

millstones, 

Spring waters, 40-45. 

Standard Bluestone Co., 79. 

Standt, George, 8o. 

Staten Island, clays, 15, 25. 

Siella mines, 52. 
Sterling Iron & Railway Co., 34. 

Stetling’ Sali-Co., 54 

Steuben county, building brick, 20; 

building tile, 23; clay industry, 17, 

18; draintile, 23; fireproofing, 23; 

natural gas, 47; paving brick, 22; 

petroleum, 49, 50; sewer pipe, 23; 

teGgtdecattan 23: 

Stewart, Edwin, 8o. 

Stone, 64-84. See also Building 

stone; Crushed stone; Monumental 

stone. 

Stoneware, 24. 

Stove lining, 16, 17, 23. 

Stroudsburg, Pa., emery, 25. 

Suffolk county, building brick, 20; 

clay industry, 18; potteries, 24. 

Sullivan county, bluestone, 76, 77, 70. 

Sun Ray spring, 42. 

Syenite, 66, 67. 

Syracuse, building sand, 62; salt 

manufacture, 53; sand-lime brick, 

63. 

Tahawus Iron Co., 36. 

Talc, 8, 9-13, 84-00. 
Kanwde.@os- 25: 

Terracotta, 15; 16; aes 

Ticonderoga, graphite, 20. 

Tide Water Pipe Line Co., 50. 

Alesis an 7, 223" 

Tioga county, bluestone, 77, 8o. 

Tompkins county, building brick, 20; 

clay industry, 18; salt, 53, 54. 

Tourmalin, 26. 

Trap, 9-13, 82-84; value of produc- 

tion, 65, 66, 83, 84. 
Travis & Kingsbury, 79. 

Trenton limestone, 46, 60, 73, 75. 

Triassic brownstone, 76. 

Troy, metallic paint, 40. 

Tuckahoe, marble, 73, 74. 

Tuckahoe Lime & Lumber Co., 74. 
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Tully limestone, 69. 

aegiery GC. B., 70. 

Ulster & Delaware Bluestone Co., 70. 

Ulster county, bluestone, 76, 79; 

brick, 17, 20, 21, 22; clay industry, 

18; crushed stone, 70; glass sand, 

61; limestone, 72, 73; millstones, 

38. 

Uniform Fiber Talc Co., 87, go. 
Union Carbide Co., 69, 70, 71. 

Union Pipe Line Co., 50. 

Uaion Talc ‘Co., 86. 

United States Talc Co., 87. 

Utica shale, 46. 

Vacuum Oil Co., 50. 

Virginia, millstones, 38. 

Vitrified paving brick, 16, 17. 

Vogel, Felix A., cited, 51, 52. 

Warren county, building brick, 20; 

clay industry, 18; graphite, 9; lime, 

71; litnestone, 72, 73; marble, 73. 

Warsaw, bluestone, 77, 78; salt, 53. 

Warsaw Bluestone Co., 80. 

Washington county, building brick, 

20; clay industry, 18; draintile, 23; 

fire brick, 23; lime, 71; limestone, 

72, 73; molding sand, 58; potteries, 

24; sewer pipe, 23; slate, 40, 63, 

64; stove lining, 23. 

Watertown Sand Lime Brick Co., 63. 

Wreaths, ‘salt,-53° | 

Waverly Marble Co., 74. 

Wawarsing, millstones, 38. 

Wayne county, iron ore, 34; lime- 

stone, 72; mineral paint, 39; sand- 

Srane,. 75. 

Weedsport Spring, 44, 45. 

Welch Gas Co., 48. 

Wellesley island, granite, 67. 

Wellsville, petroleum, 50. 

West Chazy, granite, 66. 

West Union, petroleum, 50. 

Westchester county, brick, 20, 22; 

building tile, 23; clay industry, 17, 

18; feldspar, 26; fire brick, 23; fire- 

proofing, 23; furnace flux, 72; 

granite, 67; limestone, 72, 73; 

marble, 73; potteries, 24; stove lin- 

ine, 23; terra cotta, 23. 

Westfield, natural gas, 46, 48. 

Whipple, N. E., 79. 

Whitehall, sienna, 4o. 

Williamsvilie, limestone, 71. 

Winston & Co.,. 79. 

Wirt, petroleum, so. 

Witherbee, Sherman & Co., 34, 35. 

Woolsey, J. D., 79. 

Worcester, Mass., metallic paint, 4o. 

Worcester Salt Co., 54. 

Wyoming county, bluestone, 77, 78, 

80, 81, 82; natural gas, 47; salt, 8 

53, 54. 

Yates county, bluestone, 77, 80; nat- 

ural gas, 47. 

Yonkers, granite, 67. 

Yorkshire salt works, Warsaw, 53. 
Young, George S., 70. 
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FIFTH REPORT OF THE DIRECTOR OF THE 
- SCIENCE DIVISION 

INCLUDING THE 

62d REPORT OF THE STATE MUSEUM, THE 28th REPORT OF 
THE STATE GEOLOGIST, AND THE REPORT OF THE 

STATE PALEONTOLOGIST FOR 1908 

DIRECTOR’S REPORT FOR 1908 

INTRODUCTION 

his report covers all departments of scientific work under the 
charge of the Education Department and the Regents of the Uni- 
versity and concerns the progress made therein during the fiscal 
year 1907-8. It constitutes the 62d annual report of the State 
Museum and is introductory to all the scientific memoirs, bulletins 
and other publications issued from this office during the year men- 
tioned. 

Under the action of. the Regents of the University (April 26, 
1904) the work of the Science Division is “ under the immediate 
Supervision of the Commissioner of Education,” and the advisory 
committee of the Board of Regents of the University having the 
affairs of this division in charge are the Honorables: T. Guilford 
Smith LL.D.., Buffalo; Daniel Beach LL.D., Watkins; Lucian L. 
Shedden LL.D., Plattsburg, 
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The subjects to be presented in this report are considered under 

the following chapters: 

I Condition of the scientific collections 

II Report on the Geological Survey, including the work of 

the State Geologist and Paleontologist, of the Mineralogist and 

that in Industrial Geology 

I{l Report of the State Botanist 

IV Report of the State Entomologist 

V_ Report on the Zoology section 

VI State Historical Museum 

VII Report on the Archeology section 

VIII The Protection of Natural Monuments 
IX Publications of the year 

X Staff of the Science Division and State Museum 

XI Accessions to the collections 

XII Appendixes (to be continued in subsequent volumes). 

All the scientific publications of the year 

ib 

CONDITION OF THE. SCIENTIFIC COLLECHIONS2@e= 
STITUTING THE STATE MUSEUM | 

In my report of the past two years full statements have been 

made concerning the general condition of the collections which, 

from force of circumstances, have undergone no change during 

the current year except in the increase shown by the list of ac 

cessions given on succeeding pages. For these accessions, which _ 

excellently serve to indicate the public interest’ in the museum as 

well as the assiduity of its staff, provision can be made only by 

removal of other collections into storage. 

Jf 

REPORT ON THE GEOLOGICAL SURVEY INCE DENS 
THE WORK OF: THE STATE GEOLOGIST a 

PALEONTOLOGIST, OF THE MINERALOGIS® 

AND “THAT IN, INDUSTRIAL CE @ ROG 

GEOLOGICAL SURVEY 

Areal rock geology 

Operations directed toward the execution of a geological map 

on the topographic base of 1 mile to the inch have continued along 

lines which have been followed for several years. 
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Central and western New York. Reports completed and 

awaiting publication cover the areal geology of the following 

quadrangles: Syracuse, Morrisville, Cazenovia, Auburn-Genoa, 
Honeoye-Wayland (these to be produced as double sheets) and 

Phelps. Field work has been completed by Mr Luther for the 

Caledonia quadrangle and progress made on the Batavia and At- 

tica sheets; by Mr Whitnall on the Chittenango sheet and by Prof. 

W. J. Miller on the Port Leyden sheet. The report on the Remsen 

quadrangle has been completed by Professor Miller and is now 

in press. 

All the fotegoing maps, except the last two, are of regions 

where the rocks are unaltered Paleozoic sediments and the problems 

involved are those of exact classification and distribution of these 

deposits. The Remsen region is largely composed of such for- 
mations but also embraces an area of crystalline rocks, while the 

Port Leyden area is chiefly covered by crystallines. 

Northern New York. The area of active operation in this re- 

gion embraced the district west and southwest of the Adirondacks 

and a portion of the Lake Champlain territory on the east of the 
mountains, : 

In my last report reference was made to the work of Prof. H. P. 

Cushing upon the Theresa and Alexandria Bay quadrangles. This 

has been brought to completion and the survey extended to in- 

clude the Grindstone, Clayton and Cape Vincent quadrangles. 

With collaboration of Prof. C. li. Smyth jr and Dr Ruedemann the 
field work for the entire five quadrangles was closed and the re- 

port on the work is in course of preparation. Dr Ruedemann map- 

ped the St Vincent and southern half of the Clayton quadrangles 

and Professor Smyth gave most of his attention to the somewhat 

complicated crystalline geology of Wellesley island while Profes- 

sor Cushing mapped the rest of the areas specified. The prob- 

lems involved in this region are significant and have required cau- 

tious work both in the sedimentaries and the crystallines. The 

Paleozoic rocks here present members not elsewhere represented 

in New York and the actual relations of these sedimentary for- 

mations to those on the east and southeast of the Adirondack area 

are not as yet entirely clear. Much assistance in this work was 

derived from consultation with Dr H. M. Ami of the Geological 

Survey of Canada and E. O. Ulrich of the United States Geologi- 

cal Survey, both of whom spent some time in this field. 

The chief purpose in extending the area of these operations was 

to determine with accuracy the distribution and magnitude of the 
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Pamelia (Stones river) formation in the region. It was found 

to extend across the Clayton quadrangle with increasing thickness 
and into Canada in much greater force than could have been in- 

ferred. About Kingston it has much the same thickness as in the 

Clayton region and it probably runs from there westward all the 

way across Ontario as the basal member of the Paleozoic series 

of that district. Jt also extends up the Black river. valley in 

greater thickness than could have been anticipated from any pub- 

lished descriptions of the region. Detailed field work has definitely 

determined an unconformity between it and the overlying Low- 

ville limestone. 

The Paleozoic rocks of the district display a series of low folds 

in two directions, one trending northeast and another of later date 

and minor amount trending northwest and folding the earlier folds, 

producing domes at intersections of the arches of the two sets 

and shallow basins at trough intersections. 

It is specially noticeable in the southern half of the Clayton area 

that the dip of the rocks and the direction of the drainage coin- 

cide. Wherever the gradient of the streams becomes steeper than 

the dip, there has resulted a local downcutting which brings to 

tight the lower strata in patches entirely inclosed by the higher; il- 

iustrated particularly by the exposure of irregular patches along 

active or abandoned stream channels, of the Lowville limestone 

in the midst of a blanket of the Black River limestone. Dr Ruede- 

mann who has studied and plotted these areas regards them as of 

identical character with the “ Fenster” of the German geologists, 

windows out of which look the lower formations. As an English 

term of equivalence he proposes the expression erosion iliers as 

distinguished from the more usual depositional inliers which are 

of tectonic origin. Besides these erosion inliers the same area also 

exhibits patches of the Lowville beds exposed in the mantle of over- 

lying Black River. limestone by solution of the latter along joint 

planes making solution inlicrs. Though these are usually of small 

area yet some are large enough to record on the topographic base. 

Another erosional phenomenon of interest better exhibited on the 

Clayton sheet than elsewhere in the State is expressed by long 

tongues of Black River beds capping narrow ridges that project 

northward in groups from the Black River zone. The ridges in 

each group are of subequal width and parallel to each other. ‘They 

are believed by Dr Ruedemann to have originated from the pluck- 

ing action of the glacial ice along joint planes and their main di- 

rection is consequently parallel to the direction of the principal 

joints in each locality and to the movement of the ice. 
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The Precambric rocks of the district comprise old sediments 

of Grenville age and various igneous rocks of later age which have 

freely cut the Grenville schists. The latter show a thickness of 

several thousand feet, the greater part comprised in a series of 

rocks of varied nature within which are thin bands of white lime- 

stone and of quartzite, with much impure limestone. Unless the 

series has been overturned the limestone is at the bottom and the 

heavier quartzite at the top. The oldest of the igneous rocks is 

the Laurentian granite gneiss, two considerable bathylithic sheets 

of which lie in part in the mapped area and have been designated 

the Antwerp and the Alexandria bathyliths. The gneiss is full 

of inclusions of the Grenville rocks and clearly shows that it has 

absorbed large quantities of the Grenville, with the production of 

certain mixed rocks. 
~ The Grenville limestone has had a singular bleaching effect on 

the red granite gneiss, turning it'white. All the granite dikes that 
cut the limestone are white and the edges of the larger masses have 

the same color in the vicinity of the limestone; in fact the color 

change in the granite is an infallible indication of approach to the 

limestone, as repeatedly tested and proved in the field. 

An analogous change is observable at granite-quartzite contacts, 

the granite becoming more acid, tending to bleach and showing 
much more frequent joints. Over the area mapped the granite 

gneisses seem to have been deficient in mineralizing fluids and have 

not notably altered the Grenville rocks, the granite showing more 
noticeable contact effects than the sediments. 

The later igneous rocks comprise a small streak of syenite, one 

of diorite, a very smail one of gabbro and a fairly large mass of 

coarse red granite, the Picton granite, which seems to be the 

latest oi all, has a considerable extent of outcrop on Grindstone 

and Wellesley islands and a much wider extent across the border 

in Canada, though on the New York side it makes little show ex- 

cept for an abundance of dikes which cut all the other rocks. On 

the islands the granite is full of inclusions of the other rocks and 

on Wellesley they are remarkably abundant, have retained their 

original orientation, their strikes and dips being uniform and con- 
cordant with those of the main areas of the rocks away from the 

granite, so that they can be mapped into belts of quartzite, amphibo- 

lites and granite gneiss with as much exactitude as though the later 
granite were not present. This is taken to imply that here the very 

roof of this portion of the bathylith is now at the surface, the in- 
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clusions representing those parts last torn away from the cover 
formerly overlying the granite which was then in such viscous con- 
dition that the inclusions have moved but little from their point of 

detachment. Unlike the granite gneiss, this Picton granite was 

well supplied with mineralizing agents and-has produced consider- 

able contact effect on the adjacent rocks, notably a striking develop- 

ment of tourmalin. 

There is also a considerable development of wide trap dikes on 

Grindstone and Wellesley islands from which an abundant and 

cheap supply of the very best road rock can be readily obtained. 

Eastern Adirondacks. The mapping of the Elizabethtown- 

Port Henry quadrangles is reported by Professor Kemp as prac- 

tically complete and the manuscript of the bulletin prepared. This 

is a complicated region including the extensive iron bodies of Mine- 

ville and vicinity and has required repeated review. An exposition 

of the Mineville mines and ores prepared by Professor Kemp has 

been published during the year as a special part of Bulletin 1109, 

Geology of the Adirondack Magnetic Iron Ores. The regions 

referred to carry, along the shore of Lake Champlain, an in- 

teresting display of the Paleozoic formations which have been 

specially reviewed by Dr Ruedemann who has found that the 

Paleozoic areas which are of semioval or semielliptic shape, open- 

ing toward the lake and suggesting embayments, consist of groups 

of small fault blocks bounded.on the west by northeasterly master 

faults and broken up again by transverse faults at various angles 

to the former. The small blocks may dip in various directions but 

hold a prevailing dip away from the mountains or toward the east. 

The work on the Ausable and Westport quadrangles has progressed. 

The geology involved herein is similar to that on the Elizabethtown 

and Port Henry sheets and with the adjustment of the latter, the 

other work will lend itself to readier solution. 
Southeastern New York. Geology of the Hudson Highlands 

and cooperation with the New York City Board of Water Supply. 

An agreement entered into in the past year by the chief engineer 
of the Board of Water Supply of New York City and the State 
Geologist gives to the latter access to the highly important records 
of deep seated geologic structure from the southern Catskills 

southward to the mouth of the Hudson, acquired in the course of 

the remarkable engineering undertaking with which that board 

is concerned. By innumerable deep borings on both sides of the 

Hudson river and through its bed, in a region where the geology 

is highly complex, the operations of the board’s engineers have 
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assembled a body of data of extraordinary importance bearing upon 
the physiography and geological structure of the lower Hudson 

valley and the adjoining region. Two years ago the areal survey 

of the Highlands quadrangles was placed in charge of Dr Charles 

P. Berkey who has also become associated as geologist with the 

Board of Water Supply. This double professional interest en- 

ables Dr Berkey to assemble and combine all the data most effect- 

ively. During the past season more time was spent upon struc- 

tural and petrographic details of this work than on a continuance 

of areal mapping, as this was made necessary from the accumu- 

lation of drill records and similar data. It is of interest to note 

that these deep seated data do not intimate any inaccuracy in the 
determination from the surface, of the stratigraphic succession or 

of general interpretation. On the contrary these well established 
factors were a constant guide to the engineering exploration and 

to the interpretation of data gathered throughout the work. But 

the data available are so abundant and well distributed as to enable 

the construction of cross sections with exceptional accuracy. The 

preliminary explorations of the Catskill Aqueduct are largely 

finished. More complete data, such as may be gathered as the 

tunnels progress will not be obtainable for several years and it 

therefore seems advisable to arrange the present matter for imme- 

diate use. This is being done in the form of a bulletin which 

will present an outline of the geology of southeastern New York as 

now understood, and a discussion of the significance of the newer 

factors. 
In further areal work in the Highlands additional limestone 

occurrences have been noted some of which at least are clearly 

interbedded or included in the gneisses. These interbedded lime- 
stones (probably of Grenville age) are now known in the High- 

lands proper at occasional points from the vicinity of Brewster 

near the Connecticut line to Tuxedo lake near the New Jersey 

line, but they appear to be most frequent in the central or Hudson 

River belt. An important connecting link between the gneisses of 

New York city and of the Highlands proper was found in the 
discovery of interbedded limestones in the city at the type locality 

of the Fordham gneiss. Three points were found near Jerome 

Park reservoir in the Borough of the Bronx where the limestones 

are surely of this interbedded relation. In two of them the struct- 

ural relations are unusually clear. They are small beds~ but lie 

within small anticlinal folds in such a way as wholly to preclude 

the possibility of infolding of overlying strata. In all cases these 
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cldest limestones are very impure. At Jerome Park reservoir they 

carry an abundance of chondrodite and many unusual minerals, 
such as actinolite, sphalerite and galenite. 

It is fairly certain that the gneiss series in southwestern New 
York can best be regarded as a unit formation, the basis of which 
is a metamorphosed sediment into which are intruded in a highly 

complex manner igneous masses of various kinds and sometimes of 

so large amount as to wholly obscure the original type. In some 

localities these igneous masses largely predominate and may merit 

local names but in all cases seen they give evidence of being 

distinctly younger than the associated recrystallized sediments. 

An additional complexity has been observed in the vicinity of 
Brewster in the Carmel quadrangle on the southeast margin of 

the Highlands. Several narrow but remarkably continuous strips 

of limestone occur in the schist. The most reasonable explanation 

of them is that they are interbedded with the Manhattan schist. All 
of the crystalline formations have been traced to the State line in 

this vicinity, crossing the border into both Danbury and Ridge- 
field, Conn. In comparing the formations of the New York side, 
which have been followed in this investigation continuously from 

their type localities in New York city, with the new (1906) areal 
geologic map of Connecticut, the following points of correlation 

are established: 
1 Two belts of crystalline limestone known on the New York 

side as Inwood limestone continue into Connecticut, the one into 

Danbury and the other into Ridgefield, as “Stockbridge” lime- 

stone. 

2 Two belts of older gneisses, considered on the New York 

side as equivalent to the Fordham gneiss, continue into Connecticut 

as thet Becket) seneiss). 
3 One belt of schist, somewhat more complex than usual by 

reason of intrusions, known as Manhattan schist on the New York 

side, continues into Ridgefield, Conn. but on the Connecticut map 

is not differentiated from the “ Becket” gneiss. 

- In the Poughkeepsie quadrangle the work of areal survey has 

been carried on by Prof. C. E. Gordon. This quadrangle embraces 
a portion of the Highlands of southeastern New York, known 

generally as the Fishkill mountains, which on the north are over- 

lapped by and faulted with the lower Paleozoics which extend 

northward in the Hudson valley. Frequently the Highland mass 
has overridden the newer strata and presents today many anomalous 

relationships with the latter. From these clearly marked and 
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extensive fault and thrust movements we may infer the existence of 

similar ones to the south and east which may serve to explain 

some of the difficult phenomena there exhibited, in the presence, 
or absence, or metamorphism of the younger rocks and in the 

intrarelationships among the basal gneisses. 

Thrust movements of considerable magnitude, measured by 

hundreds or a few thousand feet, are occasional and numerous 

smaller adjustment faults are frequent. No evidence has been 

secured of displacements on the west of the Highlands axis which 

are supposed to have carried the strata for distances of miles; and 

were the strata that once overlay this region to be restored it is 

probable that the extent of overturning and overthrusting could be 

‘measured by a few thousand feet. 

The present altitude of the Highlands with respect to the 
neighboring Paleozoics serves in general as no indication of the 

former early relations between these great rock divisions. Folding, 
faulting and erosion, each or all, perhaps, repeated, have combined 

to efface the original early relationship. We seize upon what 

time has left with the hope of untangling the maze that now con- 
fronts us. 

The sky-line of the summits of the Highlands knobs and ridges 

even with that of more distant hills among the younger rocks 

presents the aspect of a former base level that is unmistakable. 

What masses of overlying strata have been removed from these 

crystalline Highlands rocks we can only guess from the thickness 

of those to the northward, the character of the folding there, and 

the length of time the region has suffered denudation. Lofty 

mountain ridges were reduced from alpine hights to a peneplain. 

Irom their stumps we are obliged to construct our imperfect history 

of the region. | 
Perhaps in no other place in eastern North America is the con- 

tact of the lowest Paleozoics on the underlying Precambric better 

preserved than on the flanks of the Highlands of southeastern New 

York and nowhere is it better shown than on the northern slope . 

of the Fishkill mountains. . 
Here for considerable distances the basal Cambric quartzite rests 

unconformably upon the folded basai gneisses. The forces of 

erosion that have removed the quartzite and the overlying lime- 

stones, which once filled the northern valleys of these mountains, 

lave cut deeply enough to expose a faulted block of the basal 

Paleozoics where the relationships have been well preserved. The 
usual abnormal relationships present along this border as a result 
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of thrust faulting are here absent. In many places the close 
proximity of folded gneiss and overlying quartzite show the great 

discordance in the dip of the two and less distinctly, though plainly, 

in that of the strike. In places the two are so near that for all 

practical purposes we are dealing with the actual contacts. The 

relationship presents the aspect of an overlapping sea. Leaving the 

gneisses at the south, one successively passes over the quartzite 

and overlying limestones northward until lost in the close folding 

there prevailing. Erosion has greatly trenched the comparatively 

soluble limestones of the Fishkill belt and has planed these strata 

down nearly to a common level across the faults and folds. The 

confusion resulting does not conceal the substantial thickness of the - 
limestone strata and the great thickness of the slates and schists 
of the Hudson valley to the northward only strengthens the con- 

viction that they, with the limestones, once covered the tops and 

filled the valleys of the Highlands over which they were carried 

by an overlapping sea that progressively advanced over a subsiding 

Precambric land mass. 
It is proposed in the later report to discuss in this connection 

the occurrence of scattered masses of the younger rocks met with 

in the Highlands and to suggest explanations for these occurrences. 

It is purposed, also, to discuss the significance of the great block 

fault south of the Highlands, which has dropped the younger rocks 

of southeastern New York and the shattering which the Highlands 

mass received from the forces producing this: and other faults. 

Some treatment will necessarily be given to the proposition that a 
combination of forces, acting as a gigantic couple, the resultant of 

the westward tangential pressures operated with the Adirondack 

Precambric buttress to induce strike and transverse faulting of an 
exceptionally violent sort in the powerfully elastic rocks of the 

Hudson valley. ; 
Highlands of the quadrangle. The general petrography and 

stratigraphy point to a Precambric sedimentary series with a Pre- 

cambric intrusive sill, or bathylith, and some apparently later in- 

trusions. The discovery of an altered limestone interbedded with 

the gneisses, the heterogeneous character of the gneisses them- 

selves and the occurrence of repetitions within them of certain 

rock types, as well as, apparently, some plainer evidence of bed- 
ding, are taken as the principal evidences of a sedimentary origin. 

Microscopic evidence will be presented. No graphitic strata have 
been noted. The structural features belong both to Precambric and 
later time. Later deformations have been superimposed on earlier 
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ones during the later period of mountain making. In the town 

of Fishkill, lying within the younger rocks and extending from near 

the base of the Bald Hill spur northeastward for a distance of 5 

miles and terminating in a faulted block known as “Fly mountain,” 

is a narrow inlier of Precambric rocks which will be shown to be a 

part of the Highlands. 

Reconnaissance through the Highlands indicates the essential 

similarity between the basal gneisses of this quadrangle and the 

rest of the northern Highlands. Within the quadrangle there is 

no evidence of more than one sedimentary series. Considerable 

shearing has occurred and is considered responsible for some of 
the foliation. Later faulting and shearing have obscured earlier 

features. There is given as a result of pressure always applied in 

the same general direction and from the factors just mentioned an 
isoclinal character to these rocks that simulates an immense mono- 

clinal series of sediments. Continuity has been broken, and repe- 

titions by earlier folding have been sheared out, by faulting. If 

the identification of the stratum of serpentinous rock, interbedded 

with the gneiss, as an altered limestone be correct, the general 

resemblance which these gneisses have to the other basal gneisses 

of the Highlands has confirmation in that fact. Recent work by 

Berkey! in Manhattan shows limestones interbedded with the Ford- 

ham gneiss, which strengthen the correlation previously made by 

him of the Fordham gneiss with the gneisses of the Highlands. 

Poughquag quartzite. This formation which intermittently 

appears, overlying the gneisses along their northern border, from 

the type locality at Poughquag, Dutchess co., to the Hudson river 

is undoubtedly of Lower Cambric age. Fossils have not been 

found in this formation, but the blue limestone immediately over- 

lying it, into which it grades, has yielded the opercula of 

Hyolithellus micans. The relationship of the quartzite to 

the gneiss and of the quartzite to the overlying limestones and 

calcareous shales as seen south of Johnsville, in the East Hook, 

are very similar to those near Stissing mountain, at Stissing Junc- 

tion and Attlebury, farther north in Dutchess county, which have 
been proved to be Lower Cambric by the discovery of Olenellus in 

the quartzite and of opercula of H. micans in the overlying 

limestone. The rusty friable Olenellus quartzite described by Wal- 
cott and Dwight and found by the writer west,of Stissing Junction 

could not be located in the Fishkill mountains. 

~*Science N. S. v. 28, no. 730, p. 936. 
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A small patch of the basal quartzite was found resting on the 

granite gneiss at Fly mountain, evidently faulted with it. It was 

also found reposing on a small inlier of these rocks outcropping 

between the base of the Bald Hill spur and the southern extremity 

oi the Glenham gneiss belt, in the town of Matteawan. These 

facts afford additional evidence of the age of the rocks of the 

Glenham belt. 

Fishkill limestone. This belt of Cambro-Ordovicic limestone 

as displayed within the quadrangle has yielded fossil evidence of 

its age despite the metamorphism it has undergone. In the Hook 

district south of Johnsville, where the strata have been preserved 

in more nearly their original relationship, I have found the scanty 

but conclusive evidence of the age of the blue, compact limestone 

overlying the hard, compact quartzite in the presence of well pre- 

served opercula of Hyolithellus micans.. In the tomer 

Fishkill, northwest of the road from Fishkill Village to Matteawan, 

between it and the Glenham gneiss belt, and extending a couple 

of miles roughly paralled with the outcrop of the latter, I have 

traced a belt of hard limestone weathering grayish white, but 

showing buff-colored markings on fresh surfaces, with weathered 

surfaces showing among the lichens the closely compacted whorls 

of what I believe to be Ophileta compacta Salter. The 

belt can not be traced beyond the road from Fishkill Village to | 

Wappingers Falls. Faults and metamorphism have greatly ob- 

scured, if they have not obliterated it. In the limestone at Old 

Hopewell, near the old furnace, and just north of Gregory’s grist- 

mill, I have found fragments of Orthoceras and one complete speci- 

men, as yet unidentified, weathered out on the surfaces of a Stave 

banded crystalline limestone, very close to marble in the degree 

of metamorphism which it shows. 

We have evidence of the presence of the lowest Cambric and 

the lowest Ordovicie in this limestone belt, by the discovery for the 

first time, of actual fossils. In the final report other less certainly ~ 

defined but important details may more pertinently be discussed. 

Wappinger limestone (Barnegate limestone, Mather). In 

this belt, first called the “ Barnegate limestone,” by Mather, but 

because of the association which the Wappinger creek has with 

it for many miles, now more commonly called the “ Wappinger 

limestone,” additional confirmatory discoveries have been made 

which extend somewhat the boundaries of certain terranes within 
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it. In two old, abandoned quarries on the farm of Mr Byer, near 

Manchester Bridge, 3 miles east of Poughkeepsie, the Trenton 

conglomerate, so well displayed at Pleasant Valley and Rockdale, 

was found filled with Solenopora compacta and crinoid 

stems, and overlain by hard, blue, medium bedded limestones carry- 

ing a rather full assemblage of brachiopods, with an occasional 

trilobite, all of apparent Trenton affinities. Southeast of Pough- 

keepsie on the Spackenkill road, on the farm of Mr Ruppert, in a 

quarry being worked for lime, in a hard, thick-bedded limestone, 

coils resembling gastropods and a Hyolithellus were discovered and 

above these in the somewhat thinner beds in the upper part of the 

quarry, Lingulepis pinniformis and a trilobite probably 

Ptychoparia, thus confirming the occurrence and abundance of the 

Potsdam fauna as first discovered by Dwight nearer Poughkeepsie, 

2 miles north of this quarry. The now known localities of Pots- 

dam fossils within this quadrangle and the thickness of the strata 

show it to be a prominently developed terrane. 

Numerous smaller patches of limestone, or limestone conglomer- 

ate, occurring as inliers in the slates to the east of Wappinger creek 

have been noted and mapped, but can not be discussed here and may 

be left for the fuller report. 

Slates. he Paleozoic rocks of this quadrangle present a com- 

plicated structural and stratigraphic problem. The structural 

features and many details can not be more than alluded to in this 

report. 

Recalling the faulted proximity which Lower Camibric rocks 

have to those of Ordovicic age at the north, as at Bald mountain, 

Washington co., the slates and schists in the eastern part of the 
- quadrangle were studied for such relationships. The small lime- 

stone inliers were examined in this connection. The possibility 
of the Normanskill and the Utica occurring in the western slates 

was considered; but no evidence of any of these was secured. 

Fossils were hard to find. In the slates they were noted at many of 

the localities where previously discovered, but were not seen at 

others. The general relationships suggested nothing older than the 

Trenton limestone of the region. Only one new fossil locality was 
discovered in the slates. At Swartoutville, 2 miles north of 

Brinckerhoff, between Fishkil! Village and Hopewell Junction in 

fissile, broken slates, along a fault between them and the barren 

northwest margin of the Fishkill limestone, brachiopod fragments 
were discovered. Their examination has only suggested a horizon 

of Trenton or later age. 
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The slates present many lithologic variations and many inter-. 

esting stratigraphic and structural relations which can not be 

given here. 

Metamorphism. In this report the general fact of greater 

metamorphism of the Paleozoics to the east should be noted. 

Reconnaissance in Dutchess county reveals that the metamorphism 

of these rocks is a function of the distance of these strata from the 
Fiudsen river in the northern portion of the county. At the south 

apparently the increment by which metamorphism approaches a 

given degree is greater per unit distance, and apparently is in 

some way related to the proximity of the Highlands mass. 

The map and complete presentation of details and conclusions 

are reserved for a later and fuller report on the geology of the 

Poughkeepsie quadrangle. 

“ Surficial geology 

The examination of the glacial and postglacial deposits and their 

interpretation in terms of the agents performing the work has 

been continued during the past season by Prof. H. L. Fairchild in 

the region about the east end of Lake Ontario, especially in the 

area covered by the Grindstone, Alexandria Bay, Cape Vincent, 

Clayton and Theresa quadrangles. The glacial and glaciolacustrine 

features are striking and peculiar; over all the area the deposits 

were laid down under the deep waters of Lake Iroquois and the 
north and east portions of the area were also covered by the marine 

waters of Gilbert gulf. In the lowering of these waters all the land 
surfaces were wave swept and in consequence the drift is mostly 

gathered into the depressions. The two striking drift features are 

the extensive clay plains which occupy the valleys and the lower 

tracts and the few boulder moraines. ‘The drift sheet as a whole 

is scanty and many extensive tracts are essentially bare rock. The 

striking physiographic features are the hummocks or rock knobs 

in the districts of crystalline rocks, the broad plains produced by 

‘the sedimentaries and the clay plains of the lowlands and valleys. 

Suggestions are found of a Prewisconsin glaciation, though no 
interglacial or warm climate deposits are yet determined. Over 

large tracts of the limestone the surface has been worn into broad 

furrows and ridges, a huge “ washboard” structure which has lost 
its original glacial polish and striae. A later ice abrasion has cut 

these parallel ridges usually at a considerable angle. The old 
planation surfaces have lost much of their glacial character. In 
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the central and eastern parts of the State two sheets of till are 

indicated, one superimposed on the other. The indications are that 

the later ice invasion was very weak. 

The southward overflow of the ice-impounded waters held in 

the Black river valley built high and broad deltas in the vicinity of 

Trenton and Trenton Falls, and later north of Rome. During the 

time of this overflow and earlier, glacial waters were also held in the 

Mohawk valley much above the Iroquois level, and on the west and 

south flanks of the Adirondacks above the Black river waters. The 

existence of these high waters has been found to be due to the ice 

blockade of the Mohawk valley. As the Labradoran ice sheet 
waned and the Adirondack rock surface was exposed the On- 

tarian ice lobe pushed eastward ito the upper Mohawk valley 

while the Hudson river lobe pushed westward up the same valley. 

At an early stage of this opposing flow through the Mohawk valley 

the westward flow of the Hudson lobe prevailed and excellent 

drumlins were formed by westward moving ice, as far as Cedarville, 

I2 miles southeast of Utica. Professor Brigham has reported the 

presence of west pointing drumlins in the Johnstown district. 

It is quite possible that the earliest waters which gathered in the 
valleys of the Adirondacks found escape across the Mohawk glacier 

to Susquehanna drainage. Certainly there came a time when an 

open lake was held in the Mohawk valley between the two opposing 

ice lobes. The earliest overflow of this Mohawk glacial lake seems 

to have been across the col 6 miles east of Richfield Springs and 

at the head of the Otsego valley, with present elevation of 1360 
feet. The many broad delta plains at 1440 feet on the south flank 

of the Adirondacks correlates with this outlet when allowance is 

made for the postglacial deformation of the land. A lower escape 

of the Mohawk lake was found at Cedarville at the head of the 

Unadilla valley, with altitude 1220 feet. This pass correlates with 
the conspicuous sand plains at 1300 feet altitude. Possibly a still 

-lower escape was found at Bouckville to the Chenango valley at 

1160 feet. But soon the overflow was shifted to the eastward by 

the backing away of the ice front from the face of the Helderberg 
scarp, 10 miles southwest of Schenectady. 

The Schoharie valley had held glacial waters (as shown by 

Professor Brigham in my last report) with earliest outlet by one or 

more of the three passes at the head of the basin, at 1920 feet. 

Later the Schoharie waters blended with the Mohawk waters with 
overflow by the outlets leading to Susquehanna drainage, as noted 

above. The pass at 1500'feet to the Schenevus valley never carried 

any flood. The pass south of Middleburg to the Catskill creek, 
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at 1200 feet, has a little swash channel across it, but was never cut 

by a river. The failure of flow across this col seems to be due to 

the Hudson ice flow blockading the Catskill valley. | 

When the ice front receded on the Helderberg scarp the Mohawk 

lake (including the Schoharie waters) found escape to the Hudson 

valley. ‘The face of the Helderberg is strongly terraced by cen- 

turies of river work. This channeling continues southward along 

the west side of the Hudson valley where the rivers flowed along- 
side the ice tongue. 

The lowest pass of this episode lies between Esperance and 

Delanson at 840 feet, now utilized by the Delaware and Hudson 

Railroad. This outlet correlates with numerous delta plains in the 

Mohawk valley, striking examples of which may be seen about 

Prospect and Trenton Falls, at 1100 to goo feet. 
The Delanson outlet was abandoned when the ice front weakened 

on the rock scarp west of Schenectady and at Rotterdam Junction. 

The blockade at this stage correlates with many plains in the upper 

Mohawk valley and with broad plains in the Sacandaga valley, 

already noted by Brigham. ‘These have altitudes of goo down to 

7OOn eet. | 
The low altitude of the glacial waters in the upper Mohawk 

reeion forces us to the conclusion that the rock barrier at Little 

Falls must have been removed early in the history of the Postwis- 

consin drainage through the Mohawk valley, and long before it 

received the flood from the area of the Great Lakes. It appearsie 

be more likely that the pass was chiefly cut by Prewisconsin 

drainage. , 
By the study of the several points of outflow of the glacial waters 

as indicated above, in comparison with their correlating sand 

plains reaching west to beyond Rome, it becomes possible to deter- 

mine with some degree of exactness the limits of the two ice lobes 
(Ontario and Hudson) at certain critical stages of their waning. 

A series of large maps has been prepared to show in a general 

way the recession of the ice sheet over New York. 

Industrial geology 

Iron ores. The investigation of the State’s iron ore fields —a 

work that has been under way for some time—was brought to 

partial completion during the past year by the publication of final 

reports upon the Adirondack magnetite district and the Clinton 

belt of hematite ores. These are the two largest fields and have 

the greatest commercial importance at present as well as for the 
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iminediate future. It is intended eventually to continue the investi- 

gations so as to provide similar reports upon the other districts, 

thereby giving for the first time a comprehensive account of these 

deposits throughout the State. The subject of iron ore supplies is 

just now engaging unusual attention, due to the enormous growth 

recently in the consumption of iron and steel and a realization of 

the need of preparing to meet a correspondingly large advance in 

the years to come. With the increased demands made upon the 

mining fields, there has been a very appreciable. falline off in 

the grade of the ores shipped to furnaces, a feature that is bring- 

ing new sources of supply within reach of practical utilization. 

A renewed interest is already manifest in both the Adirondacks and 

the Clinton district by the many developments that have taken place 

during the last year or so. | 

The Adirondack region has furnished altogether nearly 40,000,- 

ooo tons of magnetite, mainly of high grade character. While 

important bodies of that kind still remain, sufficient to furnish an 

equivalent output at least in the future, the main resources consist 

of low grade ores, in which the magnetite is associated with gangue 

minerals and which require concentration before using in the 

furnace, and of the titaniferous magnetites hitherto held in little 

regard.. Concentration is already being practised successfully on 

nontitaniferous ores carrying as low as 35% iron. There are 

numerous and large bodies of such ores awaiting development. In 

the report attention was called also to the possibility of utilizing 

the ‘titaniferous magnetites, as some careful experiments have 

shown that the titanium can be partially removed by a process of 

concentration similar to the method employed for the other magne- 

tites. Their amenability to concentration is dependent upon the fact 

that the titanium, in many cases at least, 1s mostly segregated as 

ilmenite, while the magnetite carries a subordinate amount only of 

that element. If concentration proves to be practicable on a com- 

mercial scale, there is no doubt that the deposits will come into 

immediate use, since the magnetites aside from their titanium con- 

tent are admirably adapted to furnace use. It is understood that 
further tests along this line are in progress with reference to the 

Lake Sanford ore bodies which have recently been explored with 

highly satisfactory results. 
The report on the Clinton ores includes a number of new. sections 

showing the occurrence and stratigraphic relations of the ore seams 
over a portion of the belt hitherto unexplored. These sections were 
prepared from the records of drill holes put down during the fall 
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and winter of 1907-8 under a special appropriation for the purpose. 

The drill cores have been securely boxed and stored in the museum. 

As a result of the field investigations which have extended over 

every part of the Clinton formation in its extent from Herkimer 

county on the east to Niagara county on the west, the distribution 

of the ore seams has been ascertained in a general way with some 

definiteness. Though the seams are nearly everywhere present 

over the middle part of the belt, it is only in a relatively few areas © 

that they are of size and character to have possible value for min- 

ing. The main resources are represented by the areas lying in 

Oneida, Cayuga and Wayne counties. Sufficient information is 
not yet at hand to afford a full and exact estimate of the quantity 

available, but a calculation based on seams above 18 inches thick 

and within 500 feet from the surface indicates that there is fully 

600,000,0c0 tons of ore within these areas. With a total produc- 

tion of but 4,000,000 or 5,000,000 tons it is evident that the re- 

sources are capable of a much larger development than they have 

undergone up to the present time. 

Mines and quarries. The annual bulletin presenting the develop- 

ments and production statistics of all the mineral industries of the 

State was published in July, bringing the record down to the end 
of 1907. It is proposed to continue its issue, but for the current 

year the work of canvassing the industries will be carried out 

under ccoperation with the United States Geological Survey. 

According to the plan adopted there is to be collected only a single 

set of returns, and the compilations will be made availablé for 

the uses of both offices. 

MEMORANDUM OF AGREEMENT BETWEEN THE DIVISION OF MINERAL 

RESOURCES OF THE UNITED STATES GEOLOGICAL SURVEY AND 

THE STATISTICAL BRANCH OF THE NEW YORK 

STATE GEOLOGICAL SURVEY 

In order to avoid a multiplicity of requests for statistical infor- 
mation for mine and quarry operations and also in order that the 
State Geologist may keep in touch with the mineral producers in 

the economic development of mineral resources of the State, the 

following agreement between the State Geologist and the Divi- 

sion of Mineral Resources of the United States Geological Survey 

is made: 

Early in the fall of each year (by October rst if possible) a list 

of the mineral producers in the State of New York, as the United 

States Geological Survey has them, is to be sent to the State Geol- 

ogist who will check with the lists in the possession of the State 
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Survey and make such corrections as he may be able to from the 
State Survey records. These lists will then be returned to the 
Division of Mineral Resources of the United States Geological Sur- 
vey. 

Blanks for the collection of the statistics will be printed each year 
at the expense of the United States Geological Survey. Franked 
envelops ior the transmission of the statistical blanks will be ad- 
dressed inthe office of the Federal Survey, and the blanks either 
numbered or having the name and address of the operator written 
thereon will be inclosed in these envelops with a circular letter from 
the Director of the Geological Survey. A franked envelop ad- 
dressed to the State Geologist will be inclosed in the envelop with 
the circular letter and blanks and all will be sent unsealed to the 
State Geologist in order that he may inclose such additional circular 
to the operators as he may desire sent. By rubber stamp or other- 
wise the State Geologist will also indicate on the blank that the 
work is done by cooperation of the two surveys. On the return 
of the blanks to the State Geologist, he will have each report care- 
fully scrutinized and see that it is in proper form for tabulation. 
He will make such transcript for his own uses as he may desire 
and then forward the reports to the United States Geological Sur- 
vey. The second request for reports from producers who have not 
responded to the first inquiries will be prepared in the same manner 
in the office of the Federal Survey and transmitted to‘the State 
Geologist. If it is found advisable to send additional inquiries by 
mail the same plan will be followed except in the case of registering 
the letters, in which case they will have to be mailed from Washing- 
ton. After the attempts to secure returns by mail have been ex- 
hausted the State Geologist will undertake to secure the reports 
from the delinquent operators by personal visits of himself or as- 
sistants. 

In the publication of the statistical reports of the State Survey 
and of the United States Geological Survey, credit for the coop- 
erative plan will be given. 
Joun M. CLARKE E. W. PARKER 

State Geologist Statistician in Charge, 

Division of Mineral Resources, 

United States Geological Survey 

During the period in which the statistics have been collected, 

there has been a very satisfactory growth of the mineral industries 

of the State. The total output of all materials reported by the 

individual producers for 1907 was valued at $37,427,405. The 

corresponding values for previous years were: $37,132,832 in 
1906 ; $25,470,987 in 1905 and $28,812,595 in 1904. The different 

items entering into the calculations number about 35 and include 

only the crude products or such as are in their first marketable 

forms. 
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SEISMOLOGICAL STATION 

The Bosch-Omori instruments installed in the State Museum in 

March 1906 have given practically continuous service to the 

present time. Altogether they have furnished records of 35 dif- 

ferent earthquakes, of which nine occurred during the year end- 

ine September 30, 1908. In the preceding year which seems to 

have been one of notable seismic activity, there were recorded 19 

shocks. The remaining seven were registered in the period from 

March 10 to October 1, 1906. 
The records obtained during the year just elapsed are listed in 

the accompanying table. When additional details relative to the 

individual disturbances have been available they are appended as 

notes. The character of the records varies to a marked degree, 

depending upon the wave motion set up by each shock, the distance 

of the focus and other factors not as yet well understood. Hence, 

it is not always possible to give the different elements character- 

izing a disturbance with satisfactory completeness, though in many. 

cases, specially in respect to the more violent earthquakes, the 

records can be used as a reliable basis for deduction. 

So far the instruments have recorded no .earth movements of 

local origin. The sources of the disturbances have been widely 

distributed, but none of them nearer probably than 2000 miles. In 

a majority of instances, perhaps, they have been related to the 

series of readjustments that has taken place recently in the Cordil- 

leran region of North and South America, as manifested by the 

extremely forceful earthquakes of San Francisco, Valparaiso and 

Central Mexico and a number of smaller ones within that zone. 

These seem to have been due to tectonic displacements or fault 

slips. With the relief of stress they have undoubtedly afforded, 

a period of comparative repose may be expected to follow and to 

continue for some time. The nearest region of disturbance to 

which local records can be definitely referred is the West Indies. 

There have been several shocks of notable size registered at 

Albany that could not be traced to any known occurrence on land 

and were probably of submarine origin. 

The Albany station has communicated its observations from 

time to time to the International Seismological Association for 

record in its reports and to the California Earthquake Commission. 

The latter has recently published a comprehensive account of the 

San Francisco earthquake. . 

Full details of the local station have appeared in a previous 

report. The important constants applicable to the interpretation 
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of the records are as follows: latitude, n. 42° 39’ 6”; longitude, 
Ww. 73° 45’ 18”; hight above sea level, 85 feet; weight of each 

pendulum including arm 11.283 kilograms; distance of center of 

‘gravity from rotating axis, 84.6 centimeters; period of pendulums 

approximately 30 seconds; multiplying ratio 10. The machines 

have no artificial damping apparatus. 

RECORD OF EARTHQUAKES AT ALBANY STATION, OCTOBER I, 1907 TO 

OCTOBER I, 1908 

, 

Standard time 

ey 

Beginning | Max. 
DaTE | Beginning principal | Maximum| End ampli- 

| preliminaries part tude 

eed | 
1907 he) ni. h m h m he m m. 
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EES A Se I2 32% p.m T2042 tar AS f230 70 

1908 

2S) a 6 20 p.m. (Sains ssa Oe eae TEE SOP ee. 
Bere One 8s. 6 og} p. m. 6 24 6.25 SLES 55 
BiG 20 3... Loug3%) p.m: BT TEI Shs tac |t: eats aye ra, do = 
Ee Se tins eedbsinte te the Ae 1c, a8 AGI AGS Rowe ho. 
ai ie Bx Sata hls a © ae he epee ane Salo. [iar ata ote o! « 
emi Sree shy. . 2s OM an. ky Seg Vater OU EY co Meee UA ee eee 

| 

When the amplitude was less than 1 millimeter as a maximum, 

it has not been given. 

October 16. A record of a microseism which appears to have 

been transmitted around the globe. It was reported by many of the 

foreign stations. Judging from the iocal tracing, the focus was 

approximately 5000 miles distant in a direction south of west, 

somewhere between the Hawaiian islands and the coast of Mexico. 

it was undoubtedly submarine. Slight shocks were reported from 

California on the same date. 
October 20. Slight wave motion extending over a period of 

two hours. Also reported by the stations on the Isle of Wight 

‘and at Laibach, Austria. The focus seems to have been in cen- 

tral Asia, probably in Bokhara where several towns were badly 

shaken and damaged. 

December 30. A severe disturbance, perhaps from the same 

zone as the earthquake of October 16. The origin is estimated 
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at 4000 miles from Albany. The shocks appear to have left no 

trace on land and can be assigned without much doubt to a sub- 

marine source. 

February 1. Slight movements of unknown origin. 

March 26. A record of the earthquake that occurred in the 

State of Guerrero,-Mexico, and is reported to have destroyed 

Chilapa, a town 115 miles south of the City of Mexico. Two 

distinct series of vibrations were registered, beginning nearly five 
hours apart. The first was the more violent and represented the 

distinctive. shocks. The records by both pendulums were of the 

same degree of magnitude. The indicated distance of the origin, 

according to the Omori formula, was 3000 miles, which is about 
the actual distance. ; 

May 15. Small vibrations, lasting about 40 minutes. No in- 

dication of origin shown by the records. The shocks were regis- 

tered also by the station operated by the Weather Bureau near 

Washington and according to its reports were probably from a 

source in Central America or in the adjacent region of the Pacific. 
August 13. An indefinite microseism somewhat similar in char- 

acter to the preceding. 

September 21. Perhaps connected with a submarine earthquake 

reported as causing heavy waves off the coast of Mexico on Sep- ~ 

tember 23. 

| MINERALOGY 

In the section of mineralogy, the work of research has pro- 

gressed along the lines of a monograph on the crystal forms of 

New York calcite, now nearing completion. A mass of excellent 

material from a number of widely distributed localities was avail- 

able for this study, which has already yielded eight forms new to 

the species. | 

A notable collection of minerals from the celebrated localities of 

“northern New York and Canada has been acquired by purchase 

from Mr A. F. Nims of Philadelphia, N. Y. This collection which 

was assembled by the late Charles D. Nims contains many excellent 

specimens from localities no longer accessible, particularly a series 

of 225 specimens of danburite from Russell, “St Jawrence 

co., a large suite of oligoclase from Fine, St Lawrence co. includ- 

ing many specimens which give fine moonstone reflections and 

several large crystals twinned according to the albite law. 
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PALEONTOLOGY 

Early Devonic faunas. The work of the paleontologist on this 

subject, which has been in process during a number of years, has 

now been brought to a conclusion so far as concerns its scope as ex- 

pressed in volumes 1 and 2 of Memoir 9. The second volume of 

the memoir is now entirely printed. The contents of volume I 

were largely devoted to a close comparison of the Devonic faunas 

of Gaspé, Quebec with those of New York. In volume 2 these 
comparisons are extended to the faunas of Dalhousie, N. B., north- 

eastern and northern Maine. The data available for these studies 

have been somewhat comprehensive and are drawn from regions 

which have heretofore elicited but slight attention from geologists. 

Vhe array of facts therefrom presented has thus in considerable 

measure the value of new knowledge and the conclusions of 

broader import bearing on the origin and dispersion of the faunas 

and also indicative of the ancient geography of the continent are 

here restated. 

General conclusions 

From the considerations given based chiefly on the analyses of 

the faunas we may justly draw some reasonable inferences as 

to the connections of the northeast basins of the early Devonic 

with those to the south and west. Such inferences can be stated 

only as probable for there still remains in eastern Quebec and 

northern Maine an extensive area whose structure is insufficiently 

known to afford entire security in indicating the boundaries of 
these passages. Some of these inferences have already been set 

forth in their proper place but to restate them briefly we conclude: 

1 There was a definite and clear passage from Gaspé into New 

York and the more southern Appalachians during the period of 
the Helderbergian, where a well defined element of the Helder- 

bergian flourished in the St Alban beds at the base of the Gaspé 
limestone series. : 

2 A similar open way existed at approximately or actually the 

saine time, connecting the Dalhousie beds of northern New Bruns- 

wick with the Helderbergian of New York. | 

3 That these two passages seem to have converged and united 

into one toward the west and south, for while each carries a clear 

predominance of Helderberg species, the two have comparatively 

little in common, the fauna of one representing essentially one 

_ congeries, that of the other a different congeries of species which 

are apparently commingled in New York. 
— ———— . 
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4 That in the later stage represented by the profuse fauna of 
the Grande Greve limestones the northern passage broadened while 

the Dathousie passage became extinct; and that passage remained 
open till much later in the Devonic than Helderbergian time. 

This fact is evinced by the somewhat lessened though by no means 

obliterated presence of Helderberg species, by the full develop- 
ment of characteristic Oriskany species in the purest limestone 
medium and the existence of certain types of still later (Onon- 

daga) age in minor phases of development. The opinion has been 
expressed that during this period of the Grande Gréve limestones 

the Gaspé Basin was a place of rapid fructification and departure 
of the fauna toward the southwest. 

5 In northern Maine that part of the Devonic represented by the 

arenaceous. sediments of Aroostook county must have pertained 

to a distinct geographic passageway and have been more or less 

obstructed southward during the period of the Oriskany. It is 

quite possible that the same channel was open in its southwest 

extent during Helderbergian time as indicated by the fauna of 
the Square Lake limestone, though the differences therein from 

the New York Helderbergian would still indicate that the way was 

then not entirely clear open and carried basins of special develop- 

ment. 

6 The development of the early Devonic fauna in Piscataquis 

and Somerset counties, Me., though this series of rocks is ap- 

parently not widely separated in continuity or direction from the 

Aroostook county faunas, is unlike the latter, is more decided in 

its representation of New York Oriskany types, and yet has many 

special features in common with those of Aroostook county. At 

all events this area indicates no entire severance from the former 

and also declares for a wide open passage southward. 

7 As far southward as northern Maine the calcareous character 

of the Oriskany facies®is already lost in spite of its predominance 

- further north and east, yet in this regard it can not be said to 

conform more fully with the New York development for that, in 

spite of common repute, has been abundantly shown to be more 

calcareous than arenaceous, save as the limestones of the New 

York Oriskany carry large percentages of silica and weather 

freely to a silicious residuum. 
8 The more southerly of these passages show in their fauna 

traits which the northerly do not, namely, a striking array of 

affiliations with the Coblentzian fauna of the Transatlantic. It 

would be difficult to assign any other reason for this than that 
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the northerly passages ended in the open sea or that that part of 

the gcosyncline in which they flourished failed entirely of con- 

tinuity with the eastern continent while more southerly parts left 

freer connection with the east at contemporaneous periods. These 

affiliations with European faunas have been specifically indicated 
in the text and imply a well defined westward invasion along these 

eastern channels in this early period of the Devonic. 
g There was still another quite well defined channel of this time 

which has not here been specially considered, namely that repre- 

sented by the beds of Perry, Me——St John, New Brunswick — 
Annapolis, Nova Scotia. This southernmost Devonic channel is 

little known at present. Its fossils have been studied by Dawson 

and Matthew for the New Brunswick and Nova Scotia occurrences 

and by Williams for the manifestations in Washington county, Me. 

We have had extensive collections from the last but the preserva- 

tion is not favorable and yet good enough to demonstrate that 
exact information in regard thereto is still to be desired. 

10 All these various channels of the early Devonic in the north- 

east converged southwestward. It is probable however that they 

passed on southward, after the union of some of them, by dif- 

ferent thoroughfares. We here come face to face with certain 

hypotheses with substantial evidence behind them but they may 

be stated in terms which will permit of their modification after 

more detailed knowledge is acquired. 
11 The possible trunk troughs entering the southern portions of 

the geosyncline may be indicated thus: 

a Connecticut valley trough. The valley of the Connecticut is 
ancient, probably not differing in origin from the parallel valleys 

of Lake Champlain and the Hudson as a graben valley or at least 

outlined by a zone of master faulting. Between the crystalline 

boundaries of this trough at Lake Memphremagog and southward 

are evidences showing that it was open earlier that the Devonic, 

as witness the limestones at Littleton, N. Y. with species of Dal- 

manites (D. lunatus Lambert) apparently of very late Siluric 

age. 
At Lake Memphremagcg are grits carrying Taonurus which 

have been identified by Dr Ami with the Esopus grit but the ar- 
gillites both above and below these grits contain fossils; a Dal- 
manites similar to the D. coxius of the Grande Gréve lime- 

ssone, an Orthoceras of distinctive character, with traces of other 

fossils. While the Taonurus alone can not be taken as a safe 
guide for identification with the Esopus horizon of New York yet 
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the accessory evidence is confirmatory of an age for these deposits 
essentially equivalent to the Oriskany. 

Still farther south at the north line of Massachusetts is the well 

known occurrence of partly metamorphosed Paleozoic fossils~ at 

sernardston, contained in a limestone and an overlying quartzite. 

These fossils, of which I have had opportunity to examine large 

series, are invariably distorted in the quartzite where they most 

abound so that any resemblance they may assume is too often a 

resemblance by distortion and a determination thereof carries a 

large element of fiction and imagination. I believe, however, that 

the conclusions reached long since by Whitfield in regard to the 

age of these rocks, that the hmestones with large crinoid columns 

are Helderbergian and the quartzites above with distorted brachio- 

pods are Oriskany, is as close an approximation to the truth as 

the facts permit. 

We must now again call attention to the altitude of the Helder- 
bergian and Oriskanian rocks in the Helderberg mountains of 

New York. They stand in an escarpment facing the west, north 

and east overlain by the great thickness of later Devonic consti- 

tuting the Catskill mountains. Their faces are terraced faces of 

erosion. Their former extent was in the directions which they 

face. Beyond any doubt these rocks extended eastward of the 

Hudson and into western Massachusetts. In the view of Prof. 

B. K. Emerson, the ultimate authority on the crystallines of Massa- 

chusetts, there was here in western Massachusetts an undoubted 

Precambric north-south ridge whose position above water was in- 

dicated by the presence of a Cambric quartzite fringing the greater- 

portion of the outcrops. This may have been and undoubtedly 

was repeatedly depressed and elevated and the adjoining Siluric 

masses brought to day but there are no antagonistic considera- 
tions for not assuming that it was all transgressed during the 

Devonic and these Devonic deposits removed entirely by erosion. 

Toward the north of this.region near the north iine of the state 

is a break in the Precambric ridge which 1s of considerable width, 

extending into Vermont and this may have well served as a pas- 

sage for Devonic sediment from New York into the Connecticut » 

trough. East of the Connecticut river there is only a limited area 
of Precambric near the Rhode Island line, extending south into 

Connecticut along Long Island sound. This is everywhere mar- 
ined by a quartzite interpreted as Cambric, and this with the 

fossil-bearing Cambric localities at Nahant, North Attlebury and 
Braintree was raised into land and so continued through Siluric 
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and Devonic time, no rocks of this age being determinable. Profes- 

sor Emerson regards all the rocks above these mentioned as Car- 

bonic coextensive with the Worcester and Mansfield coals. 
These conclusions give evidence enough of an old land barrier 

bounding a trough of Devonic waters in which the metamorphosed 

beds of Bernardston at least were deposited. The rest may have 

been removed by erosion, but in eastern New York between the 
Hudson and the Massachusetts line and in the direction of the 

Devonic rocks of Bernardston lies an extensive sheet of coarse 

clastic material known as the Rensselaer grit which at this point 
requires brief attention. 

Rensselaer grit. Rensselaer and Columbia counties, New York, 
lying east of the Hudson river and in the general direction of 

continuity between the Helderberg-Catskill escarpment and the 

Bernardston Devonic outcrops of the Connecticut valley, are ex- 

tensively mantled by heavy arenaceous deposits lying unconform- 

ably on the unfolded Cambric and Lower Siluric strata beneath. 
The character and distribution of this rock was clearly outlined by 
Lieutenant Mather in his report on the first geological district 

(1843) and it was regarded by him as equivalent in age with the 

Shawangunk grit of Ulster and Orange counties on the west of the 

river. 

The early geologists held the Shawangunk grit to be an eastern 

. representation of the Oneida grit of central New York and this 

conception has been quite generally promulgated. Mr T. Nelson 

Dale has been one of the latest investigators of this region and has 

acquired an intimate knowledge of the stratigraphic relations of 

this terrane to the unconformable rocks beneath and we owe to 

him the conclusion that the upfolding of the lower and upper 

terranes pertains to different dates, the former to the Taconic and 

the latter to the Postdevonic or Carbonic movement which also 

produced the more southerly synclines now represented by Becraft 

mountain, Columbia county. Mr Dale has correlated the Rens- 

selaer grit with the entire Oneida-Medina sedimentation of eastern 

New York. In recent investigations carried on by C. A. Hart- 
nagel [see Mus. Bul. 107. 1907. p. 51] it is shown with approxi- 

mate conclusiveness that in the typical sections of central New 

York the Oneida conglomerate is not a formational unit but 

actually lies within the Medina sandstones; that, further, the Shaw- 
angunk grit, on stratigraphic evidence alone, is of an age much 

later than the Medina formation and being overlain by rocks of 

Postsalina age is presumably the eastern representation of Salina 
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deposition. “The confirmation of this conclusion as to the value 

of the Shawangunk grit was afforded by the discovery of an 

extensive eurypterid fauna in the interbedded shales of the Shawan- 

gunk grit, as described by the writer [see op. cit. p. 294]. Mr 
Hartnagel has indicated the improbability of this Siluric age of, 

the Rensselaer grit or its equivalence to the Oneida-Medina sedi- 

ments with the following arguments: (1) the extensive gap by 

nondeposition between the eastern terminus of the Oneida con- 

glomerate, in Herkimer county, and the Rensselaer grit plateau, 

(2) the long time interval which must be postulated to account 

for the Taconic folding and the erosion that preceded the deposi- 

tion of the grit, (3) the gradual -transgression northward of 

arenaceous sediments over the eroded folds, the Shawangunk grits 

being a more southerly and hence earlier representative of such 

transgression. 

The region of the Rensselaer grit has recently been carefully 

searched for fossils but though this evidence still fails and its 

absence can not be explained by secondary changes in the rocks, 

the stratigraphic considerations indicate the propriety of assigning 

a distinctly later than Medina age to this formation. 

Near the edge of this plateau no beds of later than Trenton age 

have been observed and there are apparently no outliers to bridge 

the gap between the late Siluric and early Devonic outliers of 

Becrafit mountain, Mt Bob and the southernmost outliers of Rens- 

selaer grit in the town of Austerlitz, Columbia co7@ Waa 
named outlier is of especial interest as it lies but 20 miles north- 

east of Becraft mountain and is a considerable distance south of © 
the main Rensselaer grit plateau. For these reasons it has been 

closely studied but found to be in no way lithologically different — 

from the grit of Rensselaer county at the north, containing the 

same alternations of grit with red and ereenish slates. 

From the presence of only the closing stage of the. Upper Siluric 

at Becraft mountain and in the Helderberg near Albany (Country- 

man hill),—the two places where the deposits of the Suiluro- 

Devonic basin of New York approach nearest to the Rensselaer 

grit plateau —it may be properly inferred that the Upper Siluric 

sea of New York did not extend into the present area of the 

Rensselaer grit plateau at any time except possibly in the latest 

(Manlius) stage of that period. In regard to the latter, the prob- 

lem is the same as in regard to the Helderberg limestones in 

general which are exposed at Becraft mountain and of which the 

Rensselaer grit might be conceived as representing the littoral 
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facies. In favor of this view it may be said that both formations 

rest on the same basis (Cambric and Lower Siluric slate) and 

that, on account of the rising of the Taconic mountains in early 
Siluric time, there may have existed a littoral facies of the Helder- 

. berg rocks to the east. But this view is strongly opposed by the 

fact that the Helderberg rocks do not show any indications of 

approach to a littoral region at Becraft mountain, but retain the 

same lithologic -characters that they possess over a vast area. 

There would hence have to be assumed an extremely abrupt and 
improbable change in facies in the short distance of 20 miles from 

Becraft mountain to the outlier at Austerlitz. A somewhat dif- 

ferent cause is presented by the Oriskany sandstone, Esopus grit 

and Schoharie grit which not only contain sand and grit at 

Becraft mountain and in the Helderbergs, but in some places, as at 

Whiteport and Kingston, contain conglomerate beds. It is alto- 

gether probable that the material of these conglomerates was 

derived from the south and the Oriskany sandstone is too thin a 

layer (30 feet) at Becraft mountain, to be correlated with the thick 

mass oi the Rensselaer grit (1400 feet). It is, however, possible 

that the Esopus and Schoharie grits which at Becraft mountain 

have a combined thickness of 300 feet and are similarly barren in 

fossils, once continued northeastward into the Rensselaer grit 

trough. Since they represent an invasion of the sea that came from 

the south and spread northward in the direction of the Rensselaer 

grit plateau, and the overlapping Rensselaer grit is clearly the 

product of an invading, not a receding, sea, it is a reasonable propo- 
sition that the Rensselaer grit was deposited in a long narrow 

embayment extending northward from the Oriskany-Esopus- 
Schoharie grit sea of southern New York. But in this case also, 

there is still to be explained the extremely rapid change from the 
typical Esopus grit of Becraft mountain to the red and green 

slates and coarse grits of the Austerlitz outlier, and the fact that the 
Esopus grit is thicker southward (700 feet in Orange county), and 

thins out toward Becraft mountain. The regular succession of the 

various members of the Lower and Middle Devonic in Becraft 

mountain with the same lithologic characters as in the Helderbergs 
and much farther west and south is in itself cumulative evidence 

that the Helderberg sea extended farther east than the present 

Rensselaer plateau and with unchanged or but little changed 

conditions. 
It must further be considered that the Rensselaer grit plateau 
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represents a deposit in a long submeridional Appalachian trough. 

Its pebbles of coarse and fine gneiss came from a short distance 

and the numerous Lower Cambric pebbles probably from places 

north of the plateau. Its deposits suggest those of an embayment 

receiving its materials from the north. The entire absence of the 

fossils occurring in the nearby Becraft mountain formations favors 

this conception of estuarine conditions. 

The evidence compels us to grant that the Rensselaer grit is of 

later than Siluric age; there is some good reason for regarding it 

an eastern deposit contemporary with the early Devonic, but the 

alternative proposition stands open, that its estuarine character 

and great thickness suggest identity with the Catskill beds which 
stand sheer on the other side of the Hudson river in hights of 

several thousand feet and only 30 miles away from the outlier at 

Austerlitz.. 

b Dana indicated o the term “Worcester trough,” a hypothetical 

Appalachian waterway in which the Carbonic beds of Worcester, 

Mass., eastern Massachusetts and Rhode Island were deposited. 

This is a more easterly northeast-southwest passage than the Con- 

necticut trough and we can derive no satisfactory evidence of its 

existence during the Devonic. Indeed the statements made above 
indicate that, though this region may have been  tecciwime 

deposits during the Cambric, it was a land body during the period 

with which we are now concerned and was not opened again for 

the reception of sediments till the beginning of the Carbonic. We 

are compelled therefore to dismiss the Worcester trough as having 

any bearing, from present evidence, on the theme before us. 
c The Perry-St John-Annapolis Devonic channel, lying further 

to the south and east of those we have considered, is today repre- 

sented by deposits still largely covered by the sea. Its far easterly 

course and its isolation seem to indicate that it had nothing in 

common with the rest, that it must have entered the southern 

Appalachians by a way of which we know nothing. 

12 We are thus impelled to conclude from the factors given 

that the line of passage southwestward from all the channel basins 

we have specially discussed; into the New York Helderbergian- 

Oriskany channel was by way of the Connecticut trough; that the 

Gaspé, Dalhousie, Aroostook and in a sense the Piscataquis-Somer- 

set channels were independent isolated passages for a part of their 

distance only and that they converged. eventually southward to 

contemporaneous or sticcessive tunity. 

- ll 
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13 We have observed that the passage from New York through 

to Gaspé and New Brunswick was undisturbed during the earliest 
stages of the Devonic. Probably in the later stage represented 

by the extensive Grande Gréve limestones it was less clear, the 

channel widened out into a basin of rapid propagation from which 

migration to the southwest took place freely. We believe the evi- 

dence fully indicates that during all these stages of the Eodevonic 

the direction of migration was from the north inward and south- 

ward. Reference has been made to the occurrence of the Eode- 

vonic on St Helens island, Montreal and to the presumption that it 

indicates the remnant of a backset along the St Lawrence trough 

of these waters, rather than any connection with New York 

through the Champlain trough. We find no reason for modifying 

this view as there is no single factor which presumes a Paleozoic 
water connection along the Champlain graben during a period so 

late as the Devonic. . 

14 The Gaspé sandstones indicate (as we have suggested) a 

general breaking down of the barriers of the northern channel, by 

a transgression over the Siluric beds adjoining and a widening out 
of the area in such a way as to constitute in large part flood 
deposit or barachois conditions throughout the eastern part of the 

Gaspé peninsula. These conditions continued throughout the 
Middle Devonic as shown by the notable percentage of New York 
Hamilton species in these rocks commingled with highly typical 

survivors of the earlier or Grande Greve fauna. The New York 

species are here clearly the invaders, having entered this province 
by the still open waterway from the southwest. The remains 

themselves, whether of Grande Greve or Hamilton species, we 

regard as overwashed into their present position from outside the 

barrier bounding the barachois and not native to the sandy terrig- 

enous sediments, abounding in plant remains with which they are 

associated. 

Monograph of the Eurypterida. Recent years of field explora- 

tion have brought to light very extensive collections of these inter- 

esting ancient crustacea from New York and beyond any doubt 

such a wealth of material representing this extinct order has never 

before been brought together. It has been the purpose of the 

Paleontologist to utilize this exceptional material as the basis of a 
revision of the group and as an opportunity for expanding and 

summarizing his previous publications on this subject. During 

the past year the Assistant Paleontologist has been able to 
devote considerable study to this subject with results of much 
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interest. The investigation has progressed sufficiently to permit the 

restoration of all the hard anatomy of the principal genera of the 

order. Stylonurus, which has been known as one of the largest 

of these creatures, attaining a length of 5 — 6 feet, proves, on study 

of smaller species from Otisville, materially different in structure 

from the generally accepted restoration. It has also been possible 

to restore the genera Eusarcus and Dolichopterus with all their 

appendages and to assemble all parts of the integument of the 
largest Pterygotus occurring in the New York formations. Other 

results of significance are the recognition of the genus Drepanop- - 

terus; the identity of the eye structure of Pterygotus with that 

of Limulus shown by the presence of an outer smooth thick 

cornea which is separable from an inner layer of lenses; the 

demonstration that the chelicerae of Pterygotus consist of long 

unjointed arms carrying the terminal pincers; and the close relation- 

ship of the genera Stylonurus and Dolichopterus brought out by 

transitional forms and the identity of new structures observed in 

their New York representatives. 

The genus Stylonurus is resolved into three subdivisions for 

which the subgeneric terms Stylonurus sensu stricto, Ctenopterus 

and Homalopterus are introduced. These divisions are based 

mainly on the character of the legs. 
The genus Hughmilleria has been shown to agree in the struc- 

ture of its compound eyes with Eurypterus, although the position 

of these suggests a closer relationship to Pterygotus. 

The Cambric genus Strabops possesses the full complement of 

12 dorsal segments instead of 11, as hitherto supposed, and has 

small compound eyes placed far back and near the lateral margin. 

The investigation of the larval forms of a number of Siluric species 

has shown that some of these pass through a stage identical in its 

most important features with the adult Cambric Strabops. 

The ontogeny of Eurypterids is for the first time investigated and 

the development of species of the genera Eurypterus, Eusarcus, 

Hughmilleria, Pterygotus and Stylonurus is traced as far back as 

the nepionic or larval stage, and a number of larval characters 

are established which appear to be common to all and of signifi- 

cance in phylogenetic relation. 

Both the restorations of the genera and the investigation of the 

ontogeny have allowed conclusions on the phylogeny of the 

Eurypterids, as well as their morphology and mode of life. 
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The following North American genera and species are noted. 

Those from the area of the State of New York or its borders are 

marked by an asterisk: 

Eurypterus 

*approximatus Hall & Clarke 

boylei Whiteaves 

kokomoensis Miller & Gurley 

*lacustris Hall 

*mansfieldi Hall 

*maria Clarke 

mazonensis Meek & Worthen 

*microphthalmus Hall 

*pachychirus Hall 
*pennsylvanicus Hall 

*pittsfordensis Sarle 

*potens Hall 

*prominens Hall 

*pustulosus Hall 

*remipes DeKay 
*robustus Harlan 

*stylus Hall 

Sp. nov, 

-Eusarcus 

*cicerops (Clarke) 
newlini (Claypole) 

*scorpionis Grote & Pitt 

Dolichopterus 

*macrochirus Hall 

*otisius (Clarke) 

*sp. nov. 

Drepanopterus 
Sp. nov. 

Echinognathus 

clevelandi Walcott 

Hughmilleria 

*shawangunk Clarke 

*socialis Sarle 

var. robustus Sarle 

Pterygotus 

*cobbi Hall 

*srandis (Pohlman) 

*slobicaudatus Pohlman 

*macrophthalmus Hall 

*sp. nov. 

Strabops 

thacheri Beecher 

Stylonurus (Ctenopterus) 

*beecheri (Hall) 

*cestrotus (Clarke) 

*excelsior Hall 

*myops (Clarke) 

*sp. nov. 

*sp. 

* sp. 

* Sp. 

¥ Sp. 

This list shows that with the exception of six species all Ameri- 

can forms known thus far have come either from New York or 

closely adjoining districts. 

The following species names have been rejected as synonyms: 

E. eriensis lVhitfeld 

E. giganteus Pohlman 
Eusarcus grandis Grote & Pitt 

Pterygotus acuticaudatus Pohlman 

P. buffaloensis Pohlman 

P. bilobus Pohlman 

P. cummingsi Grote & Pitt 

P. osborni Halil 

P. quadraticaudatus Pohlman 
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The James Hall Memorial Tablet 

It has seemed appropriate to some of the late Prof. James Hall’s 

active associates on the Geological Survey of this State to com- 
memorate the beginning of his important work by the erection 

of an appropriate if modest memorial. Professor Hall, on the or- 

ganization of the Geological Survey in 1836, was designated as 

assistant to Dr Ebenezer Emmons in the latter’s survey of the 

second or northern district of the State. The following year how- 
ever he was appointed geologist in charge of the fourth or western 

district. Here he laid the foundation not alone of his later achieve- 

ments but of the classification of a large part of the New York series 

of geological formations. His final report on the fourth district 

issued in 1843 has from that date been a compendium and standard 
exposition of the geology of western New York and on this foun- 

dation was reared the superstructure of his still greater accomp- 

lishments in the paleontology of New York. It was from the 

rocky gorge of the Genesee river that the geologist was best able to 
decipher the succession of the rock strata and on one of these rock 

cliffs close to the Genesee river amid the very picturesque surround- 
ings of Glen Iris, a bronze tablet commemorative of these facts has 

been erected with the approval of the State’s trustees of Letch- 

worth Park, The American Scenic and Historic Preservation 

Society. 7 

III 

REPORT OF THE SLATE BOTANIST 

The work of the State Botanist the past year has been chiefly a 

continuation of the work of the preceding year. It has consisted 

of the collection and preparation of specimens of plants for the 

herbarium, the preparation of descriptions of such as do not ap- 

pear to have been described, and in some cases the preparation of 

colored illustrations of them, the testing of the edible qualities of 
promising species and the identification of specimens of plants . 

brought or sent to the office by correspondents and others who have 
desired information concerning them. A constant outlook has 
been kept for indications of the chestnut disease that has recently 

attacked chestnut trees with destructive consequence in the parks of 

New York city and Brooklyn and their vicinity. A special trip of 

investigation was made to Dutchess county, which had been reported 

as the most northern limit known of its occurrence. No indica- 
tion of the disease was found there, nor in the counties of Albany, 
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Rensselaer and Steuben where special search has been made for 

it. On the other hand, wherever special observation has been made 

of chestnut trees they have appeared to be in good health 

and vigor and unusually full of fruit. While the abundant crop 

of fruit may prove to be somewhat exhaustive of the vigor of the 

trees it does not seem probable that the serious consequences of 

the disease that have been predicted by some writers will be real- 

ized. Very destructive outbreaks of parasitic fungi are usually 

dependent on unusual climatic conditions and are of short duration. 

In no case are they likely to exterminate the host plant. 

Specimens of plants sent or brought to the office of the State 

Botanist for identification or for other information are always 

welcome, for in this way not only is the desired information ob- 
tained by the person seeking it but also interesting and valuable 

plant specimens are sometimes added to the museum collections. 

The number of identifications made in such cases the past year is 
1640. The number of persons for whom identifications have been 

made is 127. 

In many parts of the State the season just passed has been 
strangely adverse to the mushroom crop. Rain was not lacking 

in the early part of the season, but the prevailing low temperature 

apparently prevented the development of mushrooms that other- 

wise would doubtless have appeared. Later in the season when 

the prevailing temperature was more favorable, the necessary rain. 

and moisture were lacking. This unfavorable condition continued 

so late in the season that those species which usually appear in 

August and September either failed entirely to appear or ap- 

peared much later in the season. Reports state that very large 

crops of the common mushroom, Agaricus campester L. 

have appeared in a few localities in November. - This is nearly or 

quite two months later than its usual time. The light fall rains, 

which were unusually late; gave the mycelium its first opportunity 

to develop. These rains were followed by exceptionally fine mild 

and sunny weather which was very favorable to the development 
and spread of the mycelium or “spawn.” The result was a very 

abundant crop of mushrooms in those places where a rich soil 
aided the favorable weather conditions. 

The new species and varieties of fungi described by the State 

Botanist are now so numerous and the periodicals, reports and 

bulletins containing these descriptions are so many and so scat- 
tered and the inquiries concerning the place where one and another 
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of them can be found are so frequent that it has seemed quite 

desirable that a list of these species be given with the places of 

their publication. This has been prepared and will doubtless be 

of aid to all interested in mycology. 

IV 

REPORT OF THES TALE ENTOMOL@GIsa 

The State Entomologist reports that a number of species of in- 

sects have inflicted serious injuries upon both fruit and shade 

trees. A most interesting phenomenon was the widespread and 

abundant flight of the snow-white linden moth. An unusual 

feature was the capture, within the limits of the city of Albany, 
of two specimens of a small, green, subtropical cockroach. 

Fruit tree insects. Fruit trees in the western part of the State 

were seriously injured in some sections by the cigar case bearer, 

a species which is very rarely abundant enough to cause material 

damage in the Hudson river valley.. Depredations by this case 

bearer were frequently associated with severe damage to a small 

plant mite known as the blister mite. Western fruit growers were 

also greatly exercised by the caterpillars of the white marked tus- 
sock moth eating into the young fruit, a troublesome departure 

from the normal habit. The fall cankerworm was unusually 

abundant and destructive on eastern Long Island and in the vicinity 

of New York city. The San José scale is one of the most serious 
insect pests of the horticulturist. The warm, dry weather during 

the latter part of the season was favorable to the unrestricted mul- 

tiplication of this insect, and in some cases orchards have become 

very badly affected. Our observations show that, as a rule, fruit 

growers are experiencing much less trouble in keeping this scale 

insect in check than was the case in earlier years. Early spring 

applications of a lime-sulfur wash are giving good results. Some 

parties are finding satisfaction from applications of a miscible or 
so called “soluble” oil. We have preferred, as a rule, to confine 

our recommendations to a material like the lime-sulfur wash, which 

is not only effective but safe and also valuable in controlling 

fungus diseases. Numerous observations have been made on the 

above mentioned and other insects. 

It is gratifying to state that conditions in the Chautauqua grape 

belt have materially improved, so far as injury by the grape root. . 

worm is concerned. Though this insect is generally distributed 
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throughout the grape belt, severe injuries by it have been con- 

fined to restricted areas. The grape blossom midge was respon- 

sible for an unprecedented outbreak, and destroyed from 50 to 

75% of the blossoms on one acre of Moore’s early grapes at Fre- 

donia. It was generaily present throughout the grape section and 

somewhat abundant in limited portions of certain vineyards. It 

is probable that this species has been responsible for failure to 

fruit in other cases where the losses were attributed to some un- 

known cause or possibly to unfavorable weather conditions. This 

insect is now under investigation. We hope to solve its life his- 

tory next spring, a necessary preliminary to devising a practical 

method of preventing serious injury in the future. 

Shade tree protection. Ravages by the elm leaf beetle have been 

very severe in many Hudson valley cities and villages and, as a 

result, popular interest in the welfare of our shade trees has greatly 

increased. This concern has been accentuated by extensive de- 

foliations inflicted by the white marked tussock moth, a species 

which has been quite injurious in Buffalo for some years past. 

Injuries by these and other shade tree pests have emphasized 

most strongly the recommendations of the Entomologist and, as a 

result, more than ever before is being done to protect shade trees. 

The work of the city forester of Albany has been very beneficial 
in spite of certain hindrances. The city of Buffalo has at last 

committed itself to a definite policy of shade tree protection. A 
forester has been appointed and excellent work already accom- 

plished in that municipality. The authorities of several villages 

have given careful consideration to shade tree protection and there 

is a good prospect that more will be done another year. The work 

against the gipsy moth, noticed below, has resulted in a marked 

improvement in the spraying outfit. We believe that certain of 

this apparatus, modified to suit our conditions, could be adopted to 

advantage and would prove of much benefit, since, by making the 

spraying easier and quicker, it would afford largely increased ef- 
ficiency. Work upon shade tree insects, consisting mostly of local 

examination and recommendation, has consumed much time and 

has been productive of marked improvement in the welfare of the 

trees. 

_ Gipsy and brown tail moths. These two insects have continued 

their injurious work in Massachusetts, the first named being by 

far the more destructive. The gipsy moth has been found in small 

numbers at both Springfield and Greenfield, Mass., as recorded in 
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our previous report. Points where this insect was likely to become — 

established have been closely watched and as yet it has not been 

found in this State. A warning placard, illustrating this species 
and the brown tail moth, has been conspicuously posted in many 

post offices and other public places. in the State. Prompt and 

efficient treatment of isolated colonies, should they be found in this 

State, is of utmost importance if extended injury is to be avoided. 

The work against the gipsy moth in Massachusetts, as revealed 

by a personal examination the past summer, is being prosecuted 

with great vigor. The residential sections are in excellent condi- 

tion, though large woodland areas have been seriously damaged. 

The work with parasites, conducted by that state in cooperation 

with the federal government, is most encouraging. The staff in 

charge of this work has been materially strengthened during the 

past year, and its efficiency increased by the dispatch of a special 

agent to Japan, who secured some promising parasites which al- 

ready have been bred through one generation in this country, and 

lead to the hope that they may soon become important factors in 

controlling this species. The control of the gipsy and brown tail 

moths should be encouraged in every possible manner, since it is 

much more economical to check them in a restricted area than to 

allow the struggle to extend over a wide territory. 

Forest insects. The extensive outbreaks by the green striped 

maple worm, recorded in our previous report, have been continued 

in southern Rensselaer county, and it is probable that this species 

was associated, as last year, with the antlered maple caterpillar. 

The depredations by the snow-white linden moth, also noticed in 

our preceding report, were continued in the Catskills and extensive 

injuries in the Adirondacks were also brought to our attention. - 

The only hope of preventing damage of this character is by the 

encouragement of natural agents, prominent among which may be 

mentioned native birds. The efficiency of insectivorous birds has 

been repeatedly emphasized by the Entomologist. 

The bark borers or Scolytidae comprise a large number of very 

destructive species. The literature relating to this group is greatly 

scattered and comparatively inaccessible, hence a bibliographic cata- 

logue is a necessary preliminary to further work upon these insects. 

We have submitted, as an appendix to the Entomologist’s report, 

a catalogue of the described Scolytidae of America north of Mexico 

by Mr J. M. Swaine. 
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Gall midges. The studies upon this important group have pro- 

gressed very successfully. We have already prepared preliminary 

keys for the separation of most forms into subfamilies, tribes, genera 

and species, together with tables giving the food habits of those 

which have been reared. Some idea of the magnitude of this work 
may be gained when it is remembered that we have studied over 

300 bred species and now recognize 700 species, representing about 

50 genera. The systematic arrangement alone of this large num- 

ber of microscopic insects is an immense task; in addition to the 

above, many descriptions have been drafted and numerous biological 

notes transcribed. 

The later work upon these insects has of necessity been confined 
mostly to systematic study, owing to the fact that material was com- 

ing in faster than it could be worked up in a satisfactory manner. 

We have succeeded in rearing during the past season, in spite of 

the pressure of other matters, about 75 species, the biology of most 

of which was previously unknown. There is on hand a large series 

of galls from which some extremely desirable material may be ex- 

pected another season. The work upon this group is so well in hand 

that there should be no difficulty in bringing it to a successful 

conclusion in the near future. 

The rearing and care of breeding jars containing gall midges 

requires much time. Assistant. Entomologist D. B. Young had 

general charge of this work and was ably assisted by Miss Fanny 

T. Hartman. In addition, Mr Young rendered material service in 

separating the large material into the major groups, while Miss 
Hartman has made over 600 microscopic preparations. 

Flies and mosquitos. The ubiquitous and well known house fly 

has been the recipient of much attention because recent investiga- 

tions show it may be the responsible agent, under certain condi- 

tions, in the dissemination of typhoid fever and other grave intes- 

tinal disorders. Observations upon its life history and habits have 

established the practicability of largely reducing if not eliminating 
this menace to health and personal comfort. A press bulletin on 

this insect was issued and this will be supplemented by a more 

extended account. 

There is much interest in the control of mosquitos. The Ento- 

mologist inspected the work in progress on the Flushing meadows 

and has kept in touch with similar operations in other localities. 

Attention has also been given to the control of fresh-water species, 

especially the malarial carrying form. The practicability of such 
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work has been established and we look for a great extension of 

interest in the local suppression of these annoying pests. 

Aquatic insects. The studies of insects inhabiting our fresh 

waters have been continued by Dr James G. Needham. His report 

on the work done at Old Forge was made public in the Entomolo- 

gist’s report for 1907. Dr Needham is now engaged in completing 

his monographic account of the stone flies (Plecoptera), a work 

which should be ready for the printer some time during the com- 

ing winter. Dr Betten has made good progress in his studies of 

the caddis flies (Trichoptera), and it is expected that his work 

upon this group will soon be completed. 

Publications. Many popular economic notices have been con- 

tributed by the Entomologist to the agricultural and local press,-and 

a few accounts of more general interest have been widely dissemin- 

ated through the agency of the associated press. A large number 

of Cecidomyiidae, reared in 1907, rendered it advisable to publish 

preliminary descriptions of these, and a reprint from the report for 

that year, entitled New Species of Cecidomyudae II, was issued 

October 26, 1907. Owing to numerous delays in printing, the re- 

port for last year did not appear during the fiscal year, as a large 

amount of time was necessarily expended upon the more technical 

part in carrying it through the press. 

Collections. The additions to the collections have not been as 

numerous as in preceding years, owing to the necessity of giving 

more attention to the arrangement and classification of material 

en hand. A number of previously unknown Cecidomyiidae were_ 

reared and several important gaps in our uae ts respecting this 

group filled. 

Several extremely desirable accessions, aside from those men- 

tioned above, have been made to our biological collections. One 

of the most interesting was a complete series representing the egg, 

larva, pupa and adult of the remarkable Taeniorhynchus 

perturbans’ Walk., generously contributed by Mr J. Turner 

Brakely of Hornerstown, N. J., the discoverer of the early stages 

and one of the most active in working out the life history of this 

previously very elusive species. 

_ Two important additions have been made to the exhibit collec- 

tions, namely, an enlarged model of the onion fly, showing the 

ege, maggot, puparium, adult fly and an onion infested by maggots; 

also an enlarged model of the cigar case bearer, showing its work 

upon apple leaves. Both of these were executed by Mrs Otto 

Heidemann of Washington, D. C. 
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The arrangement and classification of the collection has received 

much attention. Assistant Entomologist D. B. Young has sepa- 

rated the Staphylinidae into their major groups and determined 

many species. He has also given considerable time to the arrange- 

ment of the Syrphidae. The completion of the catalogue of the 

Hill collection occupied much time during the past year. Muss 

Hartman also assisted in the preparation of this catalogue and has 

done much general curatorial work, such as mounting, labeling and 

caring for insect specimens. 

General: The tacit limitations of earlier years confined the 

studies of the economic entomologist to insect enemies of well recog- 

nized farm crops, such as corn, potatoes, fruits, or to those forms 

annoying or injurious to domestic animals. The later extensive 

insect depredations upon shade and forest trees have served to em- 

phasize the practical importance of this field. The more recent 

discoveries that malaria and yellow fever are transmitted by mos- 

quitos, and that typhoid fever and other intestinal diseases may be 

conveyed by house flies, has made the entomologist a most welcome 
ally of the sanatorian. Furthermore, careful investigations of in- 

jurious and dangerous insects have repeatedly demonstrated the 

value of such studies as a necessary preliminary to practical con- 
trol work on the farm or marsh, in the orchard or even about the 

home. Prophylactic measures against yellow fever, malaria and ty- 
phoid must depend in large measure upon an intimate knowledge of 
the habits of certain insects and their part in the dissemination of 

the dangerous germs. The study of injurious insects is by no means 

completed. There is great need of investigations that can not be 

adequately conducted with our present resources. The exhibit col- 

lections should be strengthened by a series of well executed en- 

larged models of the smaller, more injurious insects. Such a de- 

parture would increase the practical and educational value of the 

entomologic exhibits, particularly as the significance of some of 

the more recent discoveries can not be adequately portrayed with- 
out such aid. } 

V 

REPORT ON THE ZOOLOGY SECTION 

The present Zoologist did not enter upon his duties until the 

Ist of February last, and considerable time was necessarily devoted 

te becoming acquainted with the material at present in the museum 

and with its most urgent needs. 
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Inasmuch as the work upon the new museum building has already 

started, it seemed best to devote as much time as possible to the 

collections in order that a proper showing may be made when the 
new quarters are ready. With this end in view the specimens on 

hand have been carefully examined and a list made of the material 

of which there is special need. It is intended to illustrate by 
groups as far as possible all the mammals of the State and as the 

total number of these is only 81, including 10 of the Cetacea 

(whales) which would not be suitable for such treatment, there 

appears no reason why at least the majority should not be so shown. 

At present 18 species, not including the whales, are not represented 

in the collections and many others only by old and worn specimens. 

Donations along these lines would be most welcome. 

The collection of birds is in much better condition and the num- 
ber of New York species entirely lacking has been reduced to 18, 

six of which belong to the hypothetical list. 

We have been particularly fortunate this year in receiving from 

Dr R. W. Shufeldt, as a gift, his very fine collection of disarticulate 

avian skeletons. This collection is probably equal to any in this 

country. Two hundred species mostly North American are repre- 

sented in it, the majority by complete skeletons. . The collection, 

of which the complete list is given under accessions, consists of 237 

complete skeletons, 48 skulls, 63 sterna and 17 hyoids. It should 

aiso be mentioned in this connection that the collection includes 

many of the types described and figured in Dr Shufeldt’s papers, 

among which are found complete male and female skeletons of the 
Carolina paroquet (Conuropsis carolinensis) now nearly ~ 

extinct. 

To the collection of reptiles and amphibians a number of the 

Ward casts have been added, and the old faded alcoholic specimens 

are being replaced by new ones as opportunity arises. 

The best method of exhibiting the fish is a problem still unde- 
cided. The taxidermist has, however, a method of mounting these 

which it is believed will prove a step in advance of anything yet 

accomplished. He is at present working on a group showing yellow 
perch (Perca flavescens), and sunfish (2 u pommomn 
gibbosus) in their natural surroundings. 

The muskrat group upon which work was begun last year has 

been placed on exhibition. This shows two muskrats near a musk- 

rat house, while the rear of the group is a cross section of the 

chamber and passageways. 
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The group of black bear has been received, but will not be dis- 
played until such accessories have been added as seem desirable 

to make the scene as attractive as possible. 

Three more bird groups have been put on exhibition. One shows 
a sora rail with nest and young; the other two are winter scenes. 

the first made up of three snow buntings and the other of Canadian 

nuthatches and American goldfinches in their winter plumage. 
The taxidermist is at present constructing, in addition to the 

abcve mentioned fish group, a group of mink and one of white- 

footed mice. These should all be ready for exhibition by the spring. 

Birds of New York. In 1844 this State published as one of the 

volumes of the Natural History of New York a comprehensive and 
finely illustrated treatise on the birds of the State, prepared by the 

eminent ornithologist, James E. De Kay. Since its date of issue 

this work has been of fundamental value to all students of the 

birds and may justly be regarded as, in a large degree, the primary 

inspiration of the present widespread interest among the people of 

the State in the science of ornithology. : 

In 1904, 60 years from its publication, I urgently recommended 

to the Commissioner of Education that a restudy of this field was 
desirable in order to bring together increments to knowledge dur- 

ing the long period which had elapsed without interest therein on 

the part of the State and to meet the very general and lively con- 

cern in the subject among our citizens. 
Consequent on the approval of this recommendation the prepara- 

tion of a monographic treatment of the subject was assigned to 

Prof. E. Howard Eaton. The undertaking was a large one, in- 

volving great labor, accurate knowledge and painstaking devotion. 
But it has now been carried so far that the conclusion of the work. 

is in sight and the first of the two quarto volumes is about to be 
delivered from the press. This volume 1 will carry something over 

300 pages and 42 plates in color with various distribution tables and 

numerous cuts. 

A synopsis of the first volume is here appended: 

BIRDS OF NEW YORK. VOLUME I 

Preface III Transients 

IJustrator’s note 1V Winter visitants 
Summary of the New York State SE ere ha eee 

Avifauna 

I Residents 

II Summer residents Life zones in New York State 

VI Accidental visitants 
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The Mt Marcy region 

Increase and decrease of species 

Suggestions to bird students 

Bird migration 

Spring arrivals 

Published local lists 

County schedules 

Tables of spring arrivals and dis- 

tribution by counties 

Classification 

Descriptions of species 

Class Aves 

Subclass Carinatae 

Order Pygopodes 

Diving birds 

Family Colymbidae 

Grebes 

Colymbus holboelli (Reimhardt) 
(Holboell grebe\ — 

Colymbus auritus Linnaeus 
(Horned grebe) 

Podilymbus podiceps (Linnaeus) 

(Pied-billed grebe) 

Family Gaviidae 

Loons 
Gavia immer (Briinnich) 

(Loon) 

Gavia arctica (Linnaeus) 
_ (Black-throated loon) 

Gavia stellata (Pontoppidan) 
(Red-throated loon) 

Family Alcidae 

Auks, Guillemots etc. 

Fratercula arctica (Linnaeus) 
(Puffin) 

Cepphus grylle (Linnaeus) 
(Black guillemot) 

Cepphus mandti (Lichenstein) 
(Mandi guillemot) 

Uria troile (Linnaeus) 

(Murre) 

Uria lomvia (Linnaeus) 

(Briinnich murre) 

Alca torda Linnaeus 

(Razor-billed auk) 

Alle alle (Linnaeus) 

(Dovekie) 

~ 

Order Longipennes 

Family Stercorariidae 

Skuas and jaegers 
Megalestris skua (Briinnich) 

(Skua) 

Stercorarius pomarinus (Temminck) 
(Pomarine jaeger) 

Stercorarius parasiticus (Linnaeus) 
(Parasitic jaeger) 

Stercorarius longicaudus Vieillot 

(Long-tailed jaeger) 

Family Iaridae 

Gulls and terns 

Pagophila alba (Gunnerus) 

(lvory gull) 

Rissa tridactyla (Linnaeus) 

(Kittiwake) 

Larus hyperboreus Gunnerus 

(Glaucous gull) 

Larus leucopterus Faber 

(Iceland gull) 

Larus kiimlieni Brewster 

(Kiimlien gull) 

Larus marinus Linnaeus 

(Great black-backed gull) 

Larus argentatus Pontoppidan 

(Herring gull). 
Larus delawarensis Ord 

(Ring-billed gull) 

Larus atricilla Linnaeus 
(Laughing gull) 

Larus philadelphia (Ord) 
(Bonaparte gull) 

Larus minutus Pallas 
(Little gull) 

Xema sabini (Sabine) 
(Sabine gull) 

Gelochelidon nilotica (Hasselquist) 

(Gull-billed tern) 
Sterna caspia Pallas 

(Caspian tern) 

Sterna maxima Boddaert 

(Royal tern) 
sandvicensis acuflavida 

(Cabot) 
Sterna 

(Cabot tern) 

Sterna trudeaui Audubon 
(Trudeau tern) 
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Sterna forsteri Nuttall 
(Forster tern) 

Sterna hirundo Linnaeus 

(Common tern) 

Sterna paradisaea Briinnich 

(Arctic tern) 

Sterna dougalli Montagu 

(Roseate tern) 

Sterna antillarum (Lesson) 
(Least tern) 

Sterna fuscata Linnaeus 
(Sooty tern) 

Hydrochelidon nigra surinamensis 

(Gmelin) 
(Black tern) 

Family Rhynchopidae 

Skimmers 
Rynchops nigra Linnaeus 

(Black skimmer) 

Order Turbinares 

Tube-nosed swimmers 

Family Puffinidae 

Fulmars, Shearwaters and Petrels 

Fulmarus glacialis (Linnaeus) 

(Fulmar) 

Putfnus borealis Cory 
(Cory shearwater) 

Puffinus gravis (O'Reilly) 

(Greater shearwater) 

Puffinus puffnus (Briinnich) 
(Manx. shearwater) 

Puffinus lherminieri Lesson 

(Audubon shearwater) 

Puffnus griseus (Gmelin) 

(Sooty shearwater) 

Aestrelata hasitata (Kuhl) 
(Black-capped petrel) 

Aestrelata scalaris Brewster 

. (Scaled petrel) 

Family Procellariidae 

Stormy petrels 

Thalassidroma pelagica (Linnaeus) 

(Stormy petrel) 

Oceanodroma leucorrhoa (Vieillot) 
(Leach petrel) 

Oceanites oceanicus (Kuhl) 
(Wilson petrel) 

Order Steganopodes 

Totipaimate birds 

Family Phaethontidae 

Tropic birds 

Phaethon americanus Grant 

(Yellow-billed tropic bird) 

Family Sulidae 

Gannets 

Sula leucogaster (Boddaert) 
(Booby) 

Sula bassana (Linnaeus) 

(Gannet) 

Family Phalacrocoracidae 

Cormorants 

Phalacrocorax carbo (Linnaeus) 

(Cormorant) 
Phalacrocorax auritus (Lesson} 

(Double-crested cormorant) 

Family Pe'ecanidae 

Pelicans 

Pelecanus erythrorhynchus Gmelin 

(American white pelican) 

Pelecanus fuscus Linnaeus 

(Brown pelican) 

Family Fregatidae 

Man-o’-war birds 

Fregata aquila (Linnaeus) 

(Man-o’-war bird) 

Order Ansseres 

Lamellirostral swimmers 

Family Anatidae 

Ducks, Geese and Swans 

Subfamily Merginee 

Mergansers 

Mergus americanus Cassin 

(American merganser) 

Mergus serrator Linnaeus 

(Red-breasted merganser) 

Lophodytes cucullatus (Linnaeus) 

(Hooded merganser) 
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Histrionicus histrionicus (Linnaeus) 

(Harlequin duck) 

Camptorhynchus labradorius 

(Gmelin) 

Subfamily Anatinae 

River ducks 

Anas platyrhynchos Linnaeus 

(Mallard) 

Anas rubripes Brewster (Labrador duck) 

(Black duck) Somateria dresseri (Sharpe) 
Chaulelasmus streperus (Linnaeus) (American eider) 

(Gadwall,) Somateria spectabilis (Linnaeus) 
Mareca penelope (Linnaeus ) (King eider) 

(Widgeon) Oidemia americana Swainson 
Mareca americana (Gmelin) (American scoter) 

(Bald pate) Oidemia deglandi Bonaparte 
Nettion crecca (Linnaeus) (White-winged scoter) 

(European teal) Oidemia perspicillata (Linnaeus) 
Nettion carolinensis (Gmelin) (Surf scoter) 

(Green-winged teal) Erismatura jamaicensis (Gmelin) 
Querquedula discors (Linnaeus) (Ruddy duck) 

(Blue-winged teal) Chen hyperborea hyperborea (Pal- 
Querquedula cyanoptera (Vieillot) las) 

(Cinnamon teal) (Lesser snow goose) 
Spatula clypeata (Linnaeus) Chen hyperborea nivalis (Forster) 

(Shoveler) (Greater snow goose) 

Dafila acuta (Linnaeus) . Chen caerulescens (Linnaeus } 
(Pintail ) (Blue goose) 

Aix sponsa (Linnaeus) Anser albifrons gambeli (Hartlaub) 
(Wood duck) (American white-fronted goose) 

he Branta canadensis (Linnaeus) 
Subfamily Fuligulinae (Canada goose) 

Sea and bay ducks (Hutchins goose) 

Netta rufina (Pallas) Branta canadensis hutchinsi (Rich- 
(Rufous-crested duck) ardson) 

Marila americana (Eyton) Branta bernicla glaucogastra (Brehm) 
(Redhead) ae (Brant) 

Marila vallisneria (Wilson) Branta nigricans (Lawrence) 

(Canvasback ) (Black brant) 
Marila marila (Linnaeus) . ; 

. Branta leucopsis (Bechstein) 
(American scaup duck) (Barnacle goose) 

Marila affinis (Eyton) . 
Olor columbianus (Ord) 

(Lesser scaup duck) ie 
; ; (Whistling swan) 

Marila collaris (Donovan) : Richaraae 
CRE aac ces Olor pers ( ichardson 

Clangula clangula americana (Bona- ENCLOSE 2) 

ee) Order Herodiones 
(American golden-eye) 

Clangula islandica (Gmelin) 
(Barrow golden-eye) 

Charitonetta albeola (Linnaeus) 

(Buftie-head) 

Harelda hyemalis (Linnaeus) 

(Old squaw) 

Herons 

Family Ibididae 

Ibises 

Guara alba (Linnaeus) 
(White ibis) 
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Plegadis autumnalis (Hasselquist) 
(Glossy ibis) 

Plegadis guarauna (Linnaeus) 

(White-faced glossy tbis) 

Family Ciconidae 

Storks 

Mycteria americana Linnaeus 

(Wood ibis) 

Family Ardeidae 

Bitterns and Herons 

Botaurus lentiginosus (Montagu) 

(.4merican bittern) . 

Ixobrychus exilis (Gmelin) 

(Least bittern) 

Ixobrychus neoxenus (Cory) 

(Cory least bittern)~ 

Ardea herodias Linnaeus 

(Great blue heron) 

Herodias egretta (Gmelin) 

(American egret) 

Egretta candidissima (Gmelin) 
(Snowy heron) 

Hydranassa tricolor ruficollis (Gosse). 
(Louisiana heron) 

Florida caerulea (Linnaeus) 
(Little blue heron) 

Butorides virescens (Linnaeus) 

(Green heron) 
Nycticorax nycticorax naevius (Bod- 

daert) 

(Black-crowned night heron) 
Nyctanassa violacea (Linnaeus) 
(Yellow-crowned night heron) 

Order Paludicolae 

Family Gruidae 
Cranes 

Grus americana (Linnaeus) 

(Whooping crane) 

Grus mexicana Miiller 

(Sandhill crane) 
Rallus elegans Audubon 

(King rail) 

Rallus crepitans Gmelin 

(Clapper rail) 

Rallus virginianus Linnaeus 

(Virginia rail) 
Porzana carolina (Linnaeus) 

(Sora) 

Coturnicops noveboracensis (Gmelin) 

(Yellow rail) 

Creciscus jamaicensis (Gmelin) 
(Black rail) 

Crex crex (Linnaeus) 

(Corn crake) 

Ionornis martinica (Linnaeus) 

(Purple gallinule) 

Gallinula galeata (Lichenstein) 

(Florida gallinule) 

Fulica americana Gmelin 

(American coot) 

Order Lirmicolae 

Plover, snipe, etc. 

Family Phalaropidae 

Phalaropes 

Phalaropus fulicarius (Linnaeus) 

(Red phalarope) 

Lobipes lobatus (Linnaeus) 

(Northern phalarope) 

Steganopus tricolor Vieillot 

(Wilson phalarope) 

Family Recurvirostridae 

Avocets 

Recurvirostra americana Gmelin 

(American avocet) 

Family Himantopodidae 

Stilts 

Himantopus mexicanus (Miiller) 

(Black-necked stilt) 

Family Scolopacidae 

Snipe etc. 

Scolopax rusticola Linnaeus 

(European woodcock) 

Philohela minor (Gmelin) 

(American woodcock) 

Gallinago delicata (Ord) 

(Wilson snipe) 
Macrorhamphus griseus (Gmelin) 

(Dowitcher) 

Macrorhamphus  scolopaceus 

(Long-billed dowitcher) 

Micropalama himantopus (Bona- 

parte) 

(Say) 

(Stilt sandpiper) 

Tringa canutus Linnaeus 

(Knot) 
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Arquatella maritima (Briinnich) Numenius hudsonicus Latham 

(Purple sandpiper) (Hudsonian curlew) 

Pisobia maculata (Vieilott) Numenius borealis (Forster) 

(Pectoral sandpiper) (Eskimo curlew) 

Pisobia fuscicollis (Vveillot) Numenius arquatus (Linnaeus) 

(White-rumped sandpiper) (European curlew) 

Pisobia cooperi (Baird) 

(Cooper sandpiper) Family Charadriidae 

Pisobia bairdi (Coues) Plovers 

(Baird sandpiper) Vanellus vanellus (Linnaeus) 

Pisobia minutilla (Vveillot) (Lapwing) 

(Least sandpiper) Squatarola squatarola (Linnaeus) 

Pelidna alpina alpina Linnaeus (Black-bellied plover) 

(Dunlin) ‘Charadrius dominicus Miiller 
Pelidna alpina sakhalina (Vieillot) |, (American golden plover) 

(Red-backed sandpiper) Oxyechus vociferus (Linnaeus) 

Erolia ferruginea (Briinnich) (Killdeer) 

(Curlew sandpiper) Aegialitis semipalmata (Bonaparte) 

Ereunetes pusillus (Linnaeus) (Semipalmated plover) 

(Semipalmated sandpiper) Aegialitis meloda (Ord) 

Ereunetes mauri Cabanis (Piping plover) 

(Western sandpiper) Ochthodromus wilsonius (Ord) 

Calidris leucophaea (Pallas) (Wilson plover) 

(Sanderling ) : : 

Limosa fedoa (Linnaeus) Family Arenariidae 

(Marbled godwit) Turnstones 
Limosa haemastica (Linnaeus) Arenaria interpres morinella (Lin- 

(Hudsonian godwit) — naeus ) 
Totanus melanoleucus (Gmelin) (Ruddy turnstone) 

(Greater yellow legs) 

Totanus flavipes (Gmelin) 
(Lesser yellow legs) 

Helodromas solitarius (Wilson) 

(Solitary sandpiper) 

Catoptrophorus semipalmatus 

Family Haematopodidae 

Oyster catchers 

Haematopus palliatus (Temminck) 

(American oyster catcher) 

Order Gallinae 

; ——__ Gallinaceous birds 
(Willet) 

Catoptrophorus semipalmatus inor- Fainly oaeate jue 

natus : Brewster American partridges, quails 

OW esterm uch) Colinus virginianus (Linnaeus) 
Pavoncella pugnax (Linnaeus) (Bobwhite) 

(Ruff) . 

Bartramia longicauda (Bechstein) Family Tetraonidae 

(Bartramian sandpiper) Grouse 

Tringites subruficollis (Vieillot) Canachites canadensis canace (Lin- 

(Buff-breasted sandpiper) naeus) 

Actitis macularia (Linnaeus) (Canada grouse) 

(Spotted sandpiper) Bonasa umbellus umbellus (Lin- 

Numenius americanus Bechstein — naeus) 

(Long-billed curlew) (Ruffed grouse) 
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Bonasa umbellus togata (Linnaeus) Family Meleagridae 

(Canadian ruffed grouse) Turkeys 

Lagopus lagopus (Linnaeus) ‘| Meleagris gallopavo silvestris (Vieil- 
(Willow ptarmigan) lot) 

Tympanuchus cupido (Linnaeus) (Wild turkey) 

(Heath hen) 

Lyrurus tetrix (Linnaeus) | Order Coluumbae 

(Black grouse) Family Columbidae 
Tetrao urogallus Linnaeus Pigeons 

(Capercaillie or Capercailzie) Ectopistes migratorius (Linnaeus) 
(Passenger pigeon) 

Family Phasianidae Zenaidura macroura carolinensis 

Pheasants (Linnaeus ) 
Phasianus colchicus Linnaeus (Mourning dove) 

(English pheasant) Columbigallina passerina terrestris 

Phasianus torquatus Gmelin Chapman 

(Ring-necked pheasant) (Ground dove) 

VE 

HISTORICAL MUSEUM 

In my report of last year was published a statement setting forth 

the propriety of the establishment of a State historical museum, 

the statutory authority of the Regents of the University to in- 
augurate and uphold such an undertaking and outlining a logical 

plan for such a museum. The proposition as therein stated was 

submitted to the Regents committee on the State Museum and 
with their unanimous approval laid before the Board which also 

unanimously 
V oted, That the report of the committee be adopted and that the 

Commissioner of Education be authorized to direct the establish- 

ment of such a State Historical Museum through the Director of 

the State Museum. . 
Following this favorable action the general plan of the proposed 

historical museum was embodied in a circular and distributed very 

widely throughout the State to all historical associations and to 

a large number of individuals interested either locally or generally 
in the history of the State. The response to this circular was 

general, cordial and even enthusiastic. It has been evident from 
the first that the successful outcome of this project would depend 

less on an approving sentiment than on actively contributing par- 

ticipation, particularly in view of the fact that it has been dis- 

tinctly not the purpose to ask special appropriations, but to carry 

the undertaking along with present means so far as these could 
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be made available. It is fully realized that such a collection must 

grow slowly and it is not hoped to reach with a leap the end aimed 

at. The owners of historical relics throughout the State, seeking 
to dispose of them in such a way as to guarantee their care and 

perpetuate their associations, will make them of greatest use to 

the public by depositing them. with the museum. 

In the execution of the plan it has seemed wise ‘to begin at the 
beginning, with our aboriginal culture wherein there is a logical 

and working connection with the past and present operations rep- 

resented by the section of Archeology. It is eminently proper that 

the remarkable achievement of the Iroquois Confederacy, which 

affords a unique example of native culture and democratic polity, 

should be conserved and reportrayed as fully and as effectively as 

it is now possible to do. The general scheme for such an Iroquois 
collection involves: : 

1 The assembling in proper association of the relics of the 
Iroquois nation now or to be in the possession of the State. 

2 The preparation of a series of life-size groups of figures ex- 
pressing the various phases of the domestic, industrial and military 

life of the native tribes, with careful detail as to costumes, acces- 

sories and scenery, the work to be executed by expert artists and 

craftsmen and the models cast from the best living types. Each 

of these groups, of which six are now planned, would contain five 

or more life figures and have a front length of 15 to 20 feet. 
3 A series of busts, mounted on suitable pedestals, of typical 

Iroquois heads, one of each of the Six Nations. 

It is very agreeable and encouraging to be able to record a 

substantial evidence of private interest in this public undertaking. 

Mrs Frederick F. Thompson of New York, a daughter of former 

Gov. Myron H. Clark, has given the sum of $15,000 for the execu- 

tion of this plan for an Iroquois collection, which on its completion 

is to be known as The Myron H. Clark Museum of Iroquois Culture. 

Work on the preparation of this collection has begun, the models 

are being assembled and the sculptor to execute the casts is 

engaged. 
Vil 

ARCHEOLOGY 

Field work in archeology began in May when certain localities 

in Essex, Warren and Clinton counties were visited to determine 

the availability of the sites. A number of interesting sites of 

former Algonquin occupancy were examined in the vicinity of 
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Plattsburg. At Dresden, Washington co., a camp site was dis- 
covered and excavated, about 150 specimens of pottery and flints 
being collected. 

In June investigations were made in Madison and Onondaga 

counties. [Fifteen sites in the Pompey group were examined and 

six near the Madison-Onondaga county line. All of the sites men- 

tioned indicated that they had been dug into from time to time 

during a period of more than 50 years and the specimens that were 

found have been scattered. 

On june 22 work was commenced on the High Banks site a 

mile and a half from Lake Erie on the Cattaraugus creek in the 

Cattaraugus Reservation, Erie county. The High Banks site! is 

an interesting one archeologically and several collectors have en- 

deavored to lease it for excavation. It is situated on a natural 
knoll perched upon the edge of the alluvial bluff that overlooks the 

Cattaraugus valley. It is a spot well adapted for fortification or 

seiuee. At tlie base of the bluff are copious springs. An old 

trail runs down the steep bank to the flood plain of the creek but 

at its lower end has been washed away by the stream. A swale 

is yet visible along the bottom of the bluff and is plainly an old 

arm of the stream now 2000 feet to the southwest. From the 

top of the bluff human bones, pottery and old refuse material have 

fallen out with each spring’s landslide and the old inhabitants tell 

of a large number of skeletons which rolled down the bank during 
1881 to 1885 when a rapid current from the creek ran through 
the swale and undercut the bank. 

Excavation soon revealed that the knoll top was covered only by 

a village soil layer, there being no burials. Postholes were dug 

over an area of five acres about the knoll for burials but none 

could be discovered. The top of the knoll was covered by five 

large refuSe heaps, presumably the kitchen refuse of as many 

lodges. These refuse heaps and the ground about them were ex- 
cavated with great care and more than 600 good specimens taken 

therefrom. These artifacts are familiar types of pottery, bone and 

antler implements and ornaments, polished stone objects, chipped 

stones, cut brass, worked iron, shell articles, glass beads and frag- 

ments of European pottery. There’are also a number of articles 

_ ~1 The High Banks site is situated on the farm of the late Ruth Stephen- 

son. Ruth Stephenson was Red Jacket’s stepdaughter and Red Jacket's 

bones rested in her house for some time before their reinterment in For- 

est Lawn, Buffalo. The Indians have several legends about the site and 

still regard it with superstition. 
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made from fossils. A detailed list of the articles discovered in 

the lodge refuse heaps may be found in the list of accessions. 

An examination and comparison of these articles points out their 

manufacture by the Senecas. They are similar in every way to 
Seneca articles from central New York of the period 1654-1779. 

They are so dissimilar to types known to be Erie and Neutral that 

even though the site is on reputed Erian territory, their ee 

origin is apparent. 

The Archeologist’s examination of this site as well as many others 

in the region of the Cattaraugus valley only confirms the conclusion 

that the Senecas occupied the valley some time after the Erie war 
in 1654. 

In plate 11a number ae pipes are jiicsreuee- that hes pipes 

are not Erian but Senecan is at once apparent to those familiar 

with the two types. : 

Mouth of the Cattaraugus site. An old site at the mouth of 

the Cattaraugus creek was examined with some interesting results. 

Few ash pits could be discovered and the site seems to have be- 
longed to some Preiroquoian culture. There was no pottery to 

be found but notched arrow points and knives were common on 

the surface, as also were celts; gorgets have also been found here. 

Excavations in this site as well as in other places point out the 

early occupancy of this region by a Preiroquoian people, presumably 

some early Algonquin branch familiar with soapstone pots but 

unacquainted with pottery. 7 

Several sites along the shore of Lake Erie indicate also a later 
Algonquin people familiar with pottery. A good example of such 

a site is the crescentric earthwork near Sheridan, Chautatqua co. 

From the site at the mouth of the Cattaraugus were found over 

a hundred flints of various colors. The material is similar to that 
from Ohio. | 

Central New York sites. A number of interesting sites were 
examined in Monroe, Ontario and Livingston counties. Many of 
the places in this region have been excavated by local collectors, 

but a number are yet available. Where such a general interest 

prevails in archeology, the activity of collectors in excavating the 

sites in this neighborhood has lessened the number of sites avail- 

able to archeologists from museums. Hundreds of sites in the 

Genesee valley have been opened and a great wealth of material 

taken out. Nearly a month was spent in the vicinity of West 
Rush, Monroe co. and more than 20 sites examined for future 
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investigation. Several hundred specimens of pottery, flint objects, 

shell and bone articles and skeletons were collected in this region. 

Silverheels site. This site is situated a half mile from High 

Banks up the Cattaraugus. Here in 1903 the Archeologist with Mr 

M.R. Harrington opened more than 50 Indian graves and secured a 

fine collection of pottery and other objects for the Peabody Museum 

of Archeology and Ethnology. The manager of the farm upon 

which the site is located forbade further excavation, thinking the 

relics of great commercial value. During the spring of 1908, how- 

ever, the Archeologist secured a good collection of objects from 

the site, notably 2 pottery vessels, 2 pipes, a fragment of a rush 

basket, a Towsas tortoise rattle, a bone comb, a stone charm, otter 

effigy, a gourd cup preserved by contact with copper, etc. All the 

pottery from the Silverheels site is Senecan, and not Erian, in form 

and ornamentation. 

Ripley site. Some additional excavations weré conducted at Rip- 

ley under the direction of the Archeologist, by Mr Everett R. Bur- 

master, a field assistant. Mr Burmaster opened several graves in 

a portion of the site where burials had not been hitherto found. 

Among the valuable specimens are several crushed pottery vessels, 

a fragmentary turtle-shell rattle, a bone comb, bone beads and sey- 

eral skeletons. The bone comb is of the early fork type and has 

three teeth only. ~The turtle-shell rattle was plainly visible in the 

grave and contained a handful of.gravel stones. When taken up 

the carapace fell apart. This object is of considerable interest in 

the light of comparative studies. 

Pottery restoration. Many of the finest types of pottery vessels 

found in graves and ash pits are crushed into a number of frag- 

ments. Some specimens taken out embrace 20 pieces and others 
100 or more. Pottery in this condition is interesting, but far more 

so if the fragments are cemented together and the vessel restored. 

The work of restoring pottery vessels has been carried on by Mr 

Martin Sheehy who, by exercising great patience, has restored more 

than 20 vessels from the Ripley, Gerry and High Banks sites. 

Public interest. The large number of letters of inquiry received 

from this as well as other states indicates a keen interest in matters 

pertaining to New York Indians. The range of inquiry has cov- 
ered almost every feature of the Indian culture, language, folklore, 

ceremonies, costumes, customs, arts, industries, textiles, ornaments 

etc. 
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A large number of collectors have visited the Archeologist’s labo- 

ratory bringing with them specimens for opinion and identification. 

Publications. During the early part of the fiscal year the 

Archeologist spent some time in editing and annotating the Myths 

and Legends of the New York State Iroquois, collected by the late 

Mrs Harriet. Maxwell Converse. Some 133 printed pages were 

added to the original manuscript which covered only 50. This 

work, issued as Museum bulletin 125, has been received very favor- 

ably by the press and by those interested in Iroquois ethnology. 

With the’ Iroquois. themselves it is regarded most favorably, which 

is perhaps the best possible recommendation. 

Frauds. The Archeologist wishes to caution museums and col- 

lectors against fraudulent specimens from Chautauqua, Erie, Cat- 

taraugus and Onondaga counties, where such articles have been 

offered for sale. In Chautauqua, Erie and Cattaraugus counties 

the Archeologist has examined three collections containing imita- 

tions of stone implements, some of which have incised pictographs. 

Several frauds from the Cattaraugus Reservation are Indian made 

without a doubt but are of quite modern manufacture. A number 

of bowl shaped “ mortars”? in Monroe county were originally made 

by a blacksmith 30 or 40 years ago for water vessels to be used 

in poultry yards. Stone molds for mill machinery have also been 

mistaken for Indian relics. 

ETHNOLOGY 
Progress in ethnological research has been specially satisfactory 

and many valuable objects have been acquired. These accessions 

include clothing, hunting implements, ceremonial objects, basket 

maker’s outfits, a silversmith’s outfit, silver ornaments and a burden 

strap in process with all the fabrics necessary for its completion. 

The great scarcity of ethnological material on the New York | 

reservations makes it difficult to add much to our collections from 

that source. Private collectors and museums have the great bulk 

of Iroquois artifacts, save those which are buried in their old vil- 

lages. The Iroquois have lost many of their ancient arts, and most 

of their old-time costumes and ceremonial paraphernalia have been 

taken by collectors. The Indians have done little in the way of re- 

placing these articles. Most of the ethnological specimens pur- 

chased this year, however, were obtained from the Indians them- 

selves. An especially noteworthy addition is the silversmith’s outfit. ' 

In the Archeologist’s paper on The Silverwork of the Iroquois the 

following description is found: 
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Plate 11 

Objects from graves near Irving, N. Y. 1 Tortoise rattlebox such as 
is used by the Seneca Towiisas Society. 2 Bone comb. 3 Small gourd 
and ratte. The gourd has been preserved by contact with the brass rattle. 
4 Small brass kettle 





Plate 12 

Types of pipes of four succeeding occupations in Erie and Chautauqua 
counties. I Early form from mound. 2 Early form of pottery pipe from 
early Iroqyoian (?) culture. 3 Erie clay pipe. 4 Seneca pipe of clay 
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SENECA SILVERSMITH’S TOOL OUTFIT 

During the autumn of 1907 the writer was informed by a number 
of Indians from the Allegany Reservation that there was a silver- 
smith’s outfit of tools in the possession of Silversmith George, an 
old Seneca Indian living near Tunesassa on the Allegany river. 
Knowing the extreme rarity of such tool kits an immediate effort 
was made to secure it. Smith George was visited and the outfit 
purchased for a few dollars. It was incomplete but at the time the 
State Museum had not a single Indian silverworker’s tool. As much 
information was obtained as could be imparted by Mr George, 
whose deceased brother had been the real skilled worker. During 
the summer of 1908 another outfit was located on the Cattaraugus 
Reservation. It was in the possession of Mrs Nancy Mohawk and 
was purchased through the good offices of Chief Delos Big Kittle, 
known to his fellow tribesmen as Chief Soinowa. This outfit was 
complete except for the brass patterns which had been loaned to a 
son in law. It was promised that they would be restored for a 
few dollars more and added to the outfit already in hand. 

The outfit as it stood consisted of an old stained pine table with 
a drawer which had been partitioned off to contain the various 
tools which consisted of more than a hundred chisels, several home- 
made saws fashioned from case knives, a blow pipe, a candlestick, 
hammers, pinchers, a small table vise, punches, dies, awls, gravers, 
files etc., and several boxes of silver cuttings, chips, brooches in pro- 
cess, earrings in process, glass in various stages of the shaping 
process for mounts etc. A small partition contained several flint 
drills and a flint graver, also eight pieces of flat deer bone in pro- 
cess of manufacture into gaming buttons. 

As in the case of the outfit secured on the previous year as many 
data as the Indian owners could furnish, prompted by vigorous 
questioning, were secured. Questions which might suggest answers 
were not asked in any instance, this being a better method to employ 
when interrogating Indians unaccustomed to analytical studies, and 
who many times will acquiesce to a suggested reply. 

The outfit purchased from Mrs Mohawk, according to her state- 
ment, once belonged to Chief Tommy Jemmy, who was once tried 
for murder in Buffalo, his offense being the execution of a witch 
in accord with the national laws of the Seneca Indians. His de- 
fense by Red Jacket was a masterpiece of eloquence and a stinging 
rebuke to meddlers with Indian affairs who teach Indians a thing 
one moment and punish them the next for following that teaching. 
Red Jacket’s philippic is now one of the classics of Indian oratory. 
Jemmy’s silversmithing tools passed to his descendants and finally 
to Mrs Mohawk. 

A number of photographs were taken showing the uses of the 
various tools. Several experiments were conducted in die stamp- 
ing, graving and melting silver by blowpiping a candle flame upon 
the metal held in the hollow in a piece of hard wood. The silver 
melted. fused and with the withdrawal of the flame hardened into 
a small button. 
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Origin of Iroquois silversmithing. A few additional notes from 

the Archeologist’s paper previously mentioned will be found of 

immediate interest. 

Iroquois silversmithing and silver work are subjects worthy of the 
attention of ethnologists. Silver brooches are among the most 
sought for of the later day products of Iroquois art. Beauchamp, 
Converse and Harrington have each interesting accounts of the 
brooches but none of them has indicated how the Iroquois first ob- 
tained their knowledge of silver working or have suggested how 
the patterns of the most common forms were secured. Mrs Converse 
wrote “J fail to find in illustrations of jewelry ornamentation of 
either the French, English or Dutch, designs that have been act- 
ually followed in the hammered coin brooch of the Iroquois.” Har- 
rington remarks in his excellent paper, the best yet issued on the 
subject, “ Before concluding, a few words concerning the art of 
silversmithing among the Iroquois may not be out of place. Of 
course such a discussion must necessarily be almost entirely theo- 
retical. Taking the brooches first, it seems possible that we may 
look for their ultimate origin in the ornaments of copper, mica 
and other materials, thought to have been sewed or tied upon gar- 
ments as ornaments by many tribes of the precolonial period. As 
Beauchamp says, “ Apparently the brooch was the evolution from the 
gorget for some (early) ornaments of this kind were tied on, not 
buckled.’ He mentions and figures such a crude broochlike orna- 
ment of copper found on an Onondaga site of 1677. It is difficult | 
to surmise how the buckle tongue fastening originated, or if bor- 
rowed whence it came. Perhaps the idea was in some way derived 
from the old-fashioned shoe or belt buckle of the colonists. Exam- 
ining the patterns, the Masonic type speaks for itself, as being 
clearly of European origin; but other forms are not so easily traced. 
The heart type surmounted by an apparent crown looks suspic- 
iously European also; but we can not prove that the heart, which 
cecurs so often in all kinds of Iroquois carving and bead work, is 
not a pattern native to the people. The crown-shaped ornament 
above possibly represents a feathered headdress, or sometimes an 
owl’s head. ; 

The Archeologist became interested in Indian silver ornaments 

in his early boyhood when he associated with other Seneca boys 

on the reservation. His mother, Mrs Frederick E. Parker, was 

fortunate enough to secure a large collection of the silver brooches, 

known to the Indians as énius’-ké, which was exhibited at the Buf- 

falo International Exposition in 1888. Many of the rarer forms 

from this collection with two of the Governor Blacksnake wampum 

belts were given later to Mrs H. M. Converse and are now in the 

New York State Museum. Subsequently the Archeologist collected 

a large number of brooches which he added to the above mentioned 
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collection. After his appointment as Archeologist of the State 

Museum his studies of Iroquois silver work were continued and 

during the past two years more than a hundred specimens of the 

silver worker’s art have been added to the State Museum collections. 
With the acquisition of the silversmiths’ outfits previously men- 

tioned, the question of the origin of the brooches was taken up along 

different lines. Several clues were followed. One important sug- 

gestion was given by some illustrations of circular brooches from 

burial mounds in Great Britain. Another important clue was fur- 

nished by a friend who had visited the museums in Scotland. 

‘In order to clear up the matter the following letter was written 

to Dr Joseph Anderson, Curator of the National Museum of An- 
tiquities of the Society of Antiquaries of Scotland, in Edinburgh: 

New York State Musewm 
Albany, N. Y., December 2, 1908 

Dr Joseph Anderson, Curator 
National Muscum of Antiquities ~ 

Edinburgh, Scotland 

My bear sir: The Indians of New York State for two hundred 
years have made, with their native tools, articles of silver, known 
as Indian brooches, which in some respects are similar, I am told, 
to buckles and brooches which have been used in Scotland for cen- 
turies. I am sending you, herewith, a pamphlet describing the In- 
dian ornaments and should be greatly obliged if you would let 
me know, by referring to the plates and numbers, which are similar 
to Scotch forms. Any literature or photographs which you have 
describing the articles in question would be most welcome to me. 

I am preparing a monograph on Iroquois Indian silver work for 
our museum and any information you may give will be gratefully 
acknowledged. 

Very sincerely 
[Signed] ARTHUR C. PARKER 

Archeologist, New York State Museum 

In repiy to this inquiry, Dr Anderson wrote: 

Society of Anttquarics of Scotland 
National Museum of Antiquities 

Queen Street, Edinburgh, Dec. 15th, 1908 

Dear SIR: In reply to your note as to the silver brooches made 
by the Iroquois Indians, I think that nearly all of those figured in 
the plates of the pamphlet you kindly sent me are imitations and 
adaptations of the Scottish Luckenbooth brooches, so called because 
they were chiefly sold in the Luckenbooths around about St Giles’s 
Church, Edinburgh. This applies to all those modeled on the 

“ 
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design of a single or double heart, crowned, and also to the simpler 
forms of a heart alone. The Masonic badges seem also to be 
imitated from originals, but they need not necessarily have been 
Scottish. 

I enclose a short note by a former fellow of this society, Robert 
- Sheills of Neenah, Wisconsin, which gives some curious facts that 
tend to explain the widespread dissemination of these brooches 
from the old country among the Indian allies of the British both 
in Canada and the States. I also add a page of otf museum 
catalog on which some of the Scottish specimens of the Lucken- 
booth brooches are figured. 

Yours very truly 
To Arthur C. Parker — [Signed] Jos—EPH ANDERSON 

New York State Museum 
vilbany, Neo 

The inclosure in this letter illustrating the Scotch Luckenbooth 

brooches is reproduced herewith. The leaves from the Proceed- 

ings of the Society of Antiquaries of Scotland, February 12, 1900, 

pages 220, 222, sent as an inclosure with the letter contain the 

following record: 
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1 By Robert Sheills, F.A.A. Scot., Neenah, Wisconsin, United 
States of America. 

Indian socketed spearhead or knife of native copper, 4%4 inches 
in length by 1% inches in breadth, from Neenah, Wisconsin. 
Two Luckenbooth brooches, three small pendant crosses (of the 

shape shown in fig. 1), a circular mounting with five included 
circles and 11 small buckles all cut out of thin sheet brass, found 
together in excavating an Indian mound at Kaukauna, Outagamie 
co., State of Wisconsin. 

Mr Sheills has supplied the facts for the following account of 
the locality and circumstances connected with the discovery of these 
curious relics of the old intercourse between the British and the 

’ Indians. Kaukauna is on the Fox river, 23 miles west of Green 
bay, which is one of the very oldest settlements in North America, 
at the south end of a large bay of Lake Michigan and the mouth 
of the Fox river. It was the seat of a Jesuit Mission and a depot 
for fur traders. The river was the highway to the Mississippi. Its 
sources are on the south side of the watershed of Lake Superior. 
It runs in a southerly course to the city of Portage, where it turns 
easterly to the bay. The Wisconsin river pursues a similar course 
to Portage, where a slight watershed deflects it westerly to the 
Mississippi. The two rivers come within three or four miles of 
each other and are now joined by a canal. The Indian traders 
used to take their canoes up the Fox river by Kaukauna and 
Neenah to Portage, carry them over the slight ridge, and go down 
the Wisconsin to Prairie du Chien on the Mississippi. Mr P. V. 
Lawson, ex-mayor of Manasha, has written an account of the 
circumstances in which these Luckenbooth brooches, crosses, and 
other trade articles came to be buried in the Indian mounds on this - 
route. The method of obtaining the friendship of the Indian tribes 
during the occupation of the French and English was by making 
presents to the savages. By lavish gift making the British had the 
strong support of all the savage tribes of the northwest, even after 
the treaty of 1789, and up to and all through the War of 1812. 
From memoranda found in the Canadian archives it appears that 
there were given to a chief from the upper country, among other 
items: “three hundred brooches, twelve pair ear-bobs.” By means 
of such gifts nearly every tribe in the great northwest fought on 
the British side. 

A second letter of inquiry was sent to Dr Anderson, as follows: 

New York State Museum 

Albany, N. Y., December 29, 1908 
Joseph Anderson, Esq. 

National Museum of Antiquities 
Edinburgh, Scotland 

DEAR sir: I have received your letter of the 15th inst., relative 
to the silver brooches made by the Iroquois Indians after the 
models of the old Scotch Luckenbooth brooches and am deeply 
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obliged to you for the information which you have furnished. 
There are several matters concerning these brooches upon which I 
should be glad to have you enlighten me. 

First,’ what is the earliest record that you have of the manu- 
facture of these brooches? 

Second, for what purpose were they employed, that is, how worn 
upon the clothing? 

Third, what distinctive names are given to the various types of 
these brooches respectively? The single heart and crown brooch 
I assume to be copies from the Douglass crest, but I am not so 
sure what name would be given to the double heart brooch, N. G. 
44, page 359 of your catalogue. 

Are there any sets of-tools, dies and posers: in your museum’ 
which were used by the makers of this silver work? I have col- 
lected several sets of these tools which were used by the Troquois 
Indians for cutting out the brooches, so that there is no question 
that the Indians themselves imitated them. If you have any refer- 
ence to old documents which tell of the distribution of these orna- 
ments to the Indians in Canada and other British Indians in North 
America, it would be of material assistance to have a note of - 
them. 
‘Under separate cover I am sending you several bulletins of this 

museum which may interest you in your comparative studies. 

Respectfully yours 
[Signed] ARTHUR C. PARKER 

Archeologist 

Under date of Jan. 9th, 1909, Dr Anderson renee 

Dear sir: The earliest period for the manufacture of the heart- 
shaped and other shapes of the Luckenbooth brooches is a matter 
of inference, and may be 17th rather than 18th century. I do not 
know any record mentioning them specifically. The name, “ Luck- ~ 
enbooth brooches,” is.an antiquary’s invention, because they were 
sold in the stalls or Luckenbooths around St Giles’s Church in 
the High street of Edinburgh. But they were not confined to 
Edinburgh or to the Luckenbooths there. 

- They were worn by women and children in the fastening of a 
bodice or collar or such part of dress. Being so made they were 
inserted for the fastening of thick stuffs. 

There are no distinctive names given to the different types of 
these brooches, unless by descriptive phrases, such as heartshaped, 
crowned hearts, double hearts, crowned or not as may be, etc. 

I do not think the brooches that partake of the heart shape were 
made in imitation of the Douglass crest, or have any relation to 
the family or traditions of the Douglasses. They were mostly 
used as love tokens, or betrothal gifts, and the choice of the heart 
shape or the crowned heart or the double heart for these purposes 
is sufficiently obvious. Moreover they frequently bear inscriptions, 
initials or posies, for instance on one in the museum is the inscrip- 
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tion “ Wrong not the whose joy thou art,” the blank for the 
word heart being supposed to be supplied by the form of the 
brooch itself. 

There are no sets of tools, dies or punches for making brooches, 
in the museum. I never saw or heard of any such. 

Yours very truly 
[Signed] JosEPH ANDERSON 

These letters and documents speak for themselves and leave us 

to infer either one of two things: First, The Indians furnished 

the idea for the brooches which were adopted by Europeans, the 

Scotch in particular, and the brooches were made in quantities 

in Scotland afterward and sent to America to be traded to the 

Indians; or, second, the Scotch, or other Europeans, carried them 

to America where they caught the fancy of the Indians who re- 

ceived them as gifts or in trade, and later manufactured them 

themselves. The second hypothesis seems more probable in the 

light of the evidence. There are few brooch patterns in the pos- 
session of collectors or museums. In every case within the writer’s 

knowledge the majority of the patterns were lost or not accessible. 
An examination of some of the patterns indicates their manufacture 

by die cutting, the dies being true edged and geometrically perfect. 

The patterns which we are describing were not made with chisels 

used singly in cutting out the parts of the design, or if so the 
tools were of a character which might be expected to be found 

in the possession of a skilled jeweler. Through information given 

by the Director of this museum, the Archeologist has found that a 

set of die stamps had been in the possession of an Albany jeweler 

whose forebears also were jewelers and who sold many sets of pat- 

terns to the Indiars in times past. A fuller description of these dies 

with a study of the Iroquois silversmithing art found in a paper 

by the Archeologist, Silucrwork of the Iroquots.* 

Seneca burden strap in process. During the autumn of 1903 

when the Archeologist was engaged in archeological field work on 

the Cattaraugus Reservation, an old Indian informed him that 

he had a relic of interest which he had found in an old chest 

and which he wished to sell. The “relic” turned out to be a 

burden strap, gus‘-ha, in an incomplete condition. The hemp 

card, the elm bark warp fiber and bundles of moose hair of 
various colors, were packed in the box with the “strap” and the 

entire process and materials of the weaving were made apparent. 

The peculiar part of the process is the fact that the belt is com- 

1 Manuscript prepared for publication in a museum bulletin on Iroquois 

Ethnology. 
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pleted in all its details as the weaving proceeds; that is to say, the 

weaving is not first completed and then the belt beaded and em- 

broidered, but beading and embroidery are applied as the weaving 

proceeds. An examination of plate 14 where the belt and material 

are illustrated will make the meaning clear. 

The burden strap was purchased from Peter Snyder for a New 

York collector who had at that time an interesting collection. Last 

winter the belt came into the possession of the State Museum where 

it forms a unique collection. 

The story of the belt is, that it was started-in 1811 by Hanging 

Kittle, into whose family Mary Jemison, the white captive, 
had been adopted. When Hanging Kittle died the belt was left 

incomplete, for reasons understood by the Indians, and more than 

a quarter of a century later it was wrapped up by a Mrs Snyder, 

a Seneca woman, and the grandmother of Peter Snyder who sold 

the belt. Peter said he had frequently heard the story of the 

belt which had been designed for his father who was to use it 

to carry venison from the Allegheny river hunting grounds to his 

home. The newspaper wrapping found about the strap was dated 

1843. 
Masks. Another series of articles of exceptional interest is 

the set of masks used by the le’i-‘dos O-a-no or Society of Charm 

Keepers. These masks differ from those used by the False Face 

Company and are never used in the mask ceremonies. The Arche- 

ologist was fortunate enough to obtain several flashlight pictures 

of the society and will include them in a later report on the Animal 

Societies of the Iroquois.* 
Folklore. Satisfactory progress has been made in the poles ee 

of myths and folk tales, 20 being recorded when attending the mid- 

winter celebration in January 1908. ‘Twelve good phonograph 

records were made of folk songs of unusual interest. This section 

now has a valuable collection of Seneca folk tales, and ceremonial 

texts. 

Art and symbolism of the Iroquois. The study of the decorative 

art and symbolism of the Iroquois has been continued. Designs 

have been copied from many decorated Indian artifacts from New 

York State, belonging to the museum. 
In plate 9 is shown a number of pattern designs taken from 

decorated rims of pottery vessels. The designs are typically Iro- 

quois and as motifs for border decoration are not without value 

to art students and practical designers. The patterns are simple 

1See also Parker, A. C., Iroquois Medicine Societies. American Authro- 

pologist, July-Sept., 1900. 
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in their composition, the technic is bold in its execution and the 

effect is striking without being offensive. In combining designs 

of straight lines such results are not easy to obtain and the success 

of the Iroquois designers in effecting such pleasing combinations 

is a tribute to their artistic skill. 

Seneca societies 

During the winter of 1904-5 the Archeologist made the discovery 

that many of the so called dances of the Iroquois, such as the Bear 

dance, the Bird dance or the Buffalo dance, were but public cere- 

monies of secret or semisecret societies. He has continued his 

studies of the rites of the native societies of the Iroquois, has 

translated many rituals, and recorded the ceremonial songs and 

chants on phonograph records. 
Prefatory to his notes on the animal societies and other societies 

of the Senecas, the Archeologist makes the following observations 

which may be of some interest to those unacquainted with folk 

societies of aboriginal or primitive peoples: 

Secret societies of the Senecas 

The instincts and necessities of primitive man were similar to 

those of other animals. Self-preservation was the first instinct 

and all others were subordinate. In order to preserve himself 

it Was necessary to obtain food. He destroyed animals for two 

purposes, that he might eat their flesh and that he might not be 

destroyed. Animals likewise sought men for food. Naturally this 

was not agreeable to man, being against his primal instincts. Man, 

being a thinking animal, able to compare, began to think whether 

it was not as disagreeable for beast animals to be eaten by men 

as for human animals to be eaten by beasts. An idea of this kind 
once implanted resulted in infinite development and gave rise to a 

great number of beliefs and customs. 

Probably no people realized so fully that they were animals as 

“primitive man.’ He saw himself one of the species of animals 

among a host of others. But though he realized this, there was 

not a moment that he did not regard himself the superior animal 

and think that all others should be subservient to his wishes. At 
the same time he thought that beasts had rights that should be re- 

spected. He closely observed the beasts and learned whatever he 

could from them. He supposed that other animals were constituted 

mentally much as he. Observing their seeming display of intelli- 
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gence he thought some of them exceedingly wise, having access 

tc knowledge of which he was ignorant. When he could not under- 

stand certain of their habits he was awed, and called them mysteri- 

ous. He supposed animals capable of communicating one with 

the other and species with species. Indeed many circumstances 

seemed to point to the truth of this supposition until it became a 

fixed belief. If a man were unjust to animals they would com- 

municate the fact to all other animals who would seek opportunity 

to revenge. If he were just and kind they would appreciate his 

goodness and give him “luck,” warn him of danger and protect 

him in peril. The condition of primeval man and of his descendants 

who continued to live in the primitive way was one of continual 

danger. It was necessary for him to protect himself, his mate 

and his offspring from famine, from the attacks of animals, from 

the elements, from accidents and disease. The state of nature and 

the state of human society made his life one of continual struggle 

to accomplish these ends. Man, therefore, sought to eliminate all 

unnecessary dangers and to seek protection of any kind. Regard- 

ing animals as he did it was natural that he should have sought 

their good will and protection. 
To primitive man dreams were oracles. Regarding himself as 

one of the animals or thinking animals mentally endowed as men 

are and living in close contact with animals, it is reasonable to 

suppose that savage man dreamed of ways by which he could secure 

the favor of animals, and, at the same time, dreamed what the 
wishes of animals were. Savage races are great dreamers and 

their dreams are in many ways different in character from those of ~ 

civilized men. When primitive men dreamed, in many instances 

they felt bound to abide by the dictates of the dream. If they 

could not understand the vision, they consulted an interpreter of 

dreams. Desirous of the patronage of animals the dreamer would 

dream how to secure the favor of certain beasts or birds. In 

this manner may have originated personal totems and many cus- 

toms.1 As time went these dreams came to be related as ac- 

tual experiences and were handed down as real happenings of the 

mysterious past. To the savage the past was always mysterious. 

1 Although “ medicine men” versed in the lore of their people assert to 

those under their influence that the origin of certain customs and cere- 

monies as set forth in the legends are actually true, yet to outsiders they 

will sometimes admit that they originated in dreams. Esquire Johnson, the 

aged Seneca chief, whose relations are found elsewhere 1n the Arch- 

eologist’s notes, said in an interview with Mrs. Asher Wright, . “ Alf 

the dances, feasts and other ceremonies originated in dreams.” 
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Savage man thought more of holding the favor of animals than 

he did the good will of men in other communities than his own 

and for this reason was in certain things more considerate of 

beasts than men. He could slaughter whole tribes of men but 
unless certain animals were regarded as especially “ bad medicine ” 

he did not dare ruthlessly to kill them. Some animals were re- 

puted more wise than others and came to be looked upon as 

“medicine animals.” Such were thought to be able to protect man 

from the dangers of the elements, from accidents, and from dis— 

eases. In order to keep the favor of these animals it was neces— 

sary to perform certain rites and offer gifts. Since it was neces- 

sary to kill these medicine animals for food and for clothing there 

were ceremonies in which the permission of the animal was first 

sought before it was killed and afterward ceremonies of expiation 

These primitive rites, ceremonies and customs have been held 

by the American aborigines for ages and even when tribes became 
in a degree civilized they were loath to abandon them. The 

Iroquois who have had three centuries of contact with the white 

man still cling to these ideas and among the Seneca-Iroquois of 

today there exist several “ animal societies.” Each has a well pre- 

served legend setting forth its origin. Among the Senecas, who 

cling to their early beliefs, sickness and ill luck, famine and catas- 

trophies of nature are supposed to be caused by witches, evil spirits 

or angry “medicine animals.” Witches being “humans” are 
killed when discovered and there are many rites and charms for 

discovering witches and nullifying their machinations. With spirits 
and animals it is otherwise. Societies of remote origin hold form- 

ulas for driving away evil spirits and appeasing the no-twat's-ha@ 

or souls of the dead that are supposed to work evil. Societies 

for preserving the rites necessary to please animals and animal 

spirits rigorously enforce the laws relating to the pacification of 

the “medicine animals” and when the animals are made angry by 

neglect or insult they know the rites necessary to prevent calamity. 

Or, if they neglect the “spirit” to an extreme, and disease, pestil- 
ence, flood, famine or earthquakes result, they are still able to 

restore their good will. 
Of these animal societies the following are still existent: the 

Eagle Society, the Otter Company, the 1é’dos Company, the 
Pygmy Society, the Buffalo Society and the Bear Society. Other 
“medicine societies” are the Little Water Company, the O’gi’wé 

People, the Singers for the Dead, the False Face Company, and the 

Husk Face Band, and the To-wii’-sas, Sisters of the Dio-he’-ko. 
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intellectually undeveloped men, as well as men of today, seek 

primarily the conditions which give their acquired or natural 

necessities, desires, inclinations, ideas and instincts the greatest 

comiort, freedom and satisfaction. In short, not only is freedom 

from antagonizing and destructive elements sought but pleasurable 

sensations also, the stimuli to coincide with both natural and ac- 

quired ideas. To attain these desired conditions the Iroquois like 

otker races had their religion, their folk beliefs and their mystical 
sccicties. 

A list of some of these societies with a very brief summary of 
<their distinguishing features follows: 

2 Nia-gwar’ O-d'-no, the Bear Society 

i The ritual of the Bear Society consists of 20 songs and a 

dance. At stages in the song and dance berry juice is drunk. 

-2 The ceremony is opened by offering tobacco incense to the 

‘spirits of bears. During this ceremony a speech is recited. 

3 The sign of membership, or in other words the badge, is one 

black streak drawn diagonally on the right cheek. 

4 The chief of the Bear Society is a woman. 
5 The object of the society is to cure the diseases of its members 

or candidates by chanting its songs. The Bear song is believed to 

be a powerful remedy for fevers and rheumatism. 

6 The chief woman blows on the head of the patient. 

7 A person becomes a member of this society by dreaming that 

he or she must or by calling upon it for services. 

8 No one but members may engage in its public dances. 

g After a ceremony the members depart bearing with them parts 

of bear pudding that had been cooked at the ceremony. 

Sha-dot-gé’-a’, the Eagle Society 

1 The ritual of this society consists of 10 songs and a dance. 

‘The song is called Ga-ne’ gwa-a’ O-a-no or the great eagle cere- . 

mony. 
2 Every member engaging in a ceremony must paint each cheek 

with a round spot of carmine. 

3 The Bird Society ceremony is considered as the most sacred 

mext to the Great Feather dance. 

4 It is believed that this society holds in its songs the most potent 

song charm known. It is said that the dying have been revived 

dy it and completely restored. ; ‘ | 
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5 No one but members may engage in its ceremonies. 

6 A person may become a member by dreaming it necessary or 

by asking for its services. 
7 Its membership is divided into two classes, the first, consisting 

of members belonging to the phratry of four greater clans and the 

second, of those belonging to the five lesser clans. 

8 In its ceremonies, special costumes are worn and fans made 

of feathers held in the hand of each of the four dancers. 
Q The Bird Society rattle is a small one made of a dried gourd, 

into which a dozen or so kernels of corn have been inclosed, and 

fitted with a wooden handle. Small bark rattles are used patterned 

after the bark false-face ratties. 

10 In its public ceremonies each class of members is represented 

by two dancers, and two speakers. 

11 The dancers dance in a squatting position. 

12 During the ceremony any speaker desiring to make a speech 

strikes a striped pole held by the pole keeper and immediately the 

song, rattles, and dancers become silent. After a speech the speaker 

presents the dancers with a gift of bread or any other thing of 

which birds are fond. 

13 Each speaker in his address upholds the clans which he repre- 

sents and derides the others until the closing draws near when each 

apologizes for his derogatory remarks and begs to be pardoned. 

14 In its private sessions the members feast on a boar’s head. 

15 Public ceremony of the Bird Society has only recently beer 

the custom. 

Té"dos O-d'-no, or Society of Mystic Animals 

1 The ritual of this society consists of several score of songs 

and several dances. 

2 The society is said to have been introduced among the Senecas 

by the western Iroquois-speaking people. 

3 The principal ceremonies are: 

a Ga-iu" wé” o‘go-wa 

b Ga-ha-di-ya" go” 

c Gat'’-do 

4 While chanting the rituals rattles of dried gourds are used 

exclusively for keeping time. 
5 During the (b) and (c) ceremonies, mentioned above, only 

one member sings at a time. 

6 The /é’-dos is regarded as a strictly secret organization. 
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7 Its chief is said to be a man who is possessed of clairvoyant 

powers, being able to see through a wooden mask which has no 

openings and discover the ceremonial doll wherever it be hidden 
in the lodge. ‘This chief is also able to juggle with fire while wear- 
ing his mask. 

8 The ceremonies of the /é@’dos are said.to be a cure for fever 
and skin diseases. 

g After the ceremonies the members feast on the head of a bear, 

the chief passing it around while each member tears off a mouthful 

with his teeth. 

Additional notes on the Ié@'dos Company 

1 The le’dos Company is a band of “medicine” people whose 
object is to preserve and perform the rites thought necessary to 

keep the continued good will of the “medicine” animals. ‘Accord- 
ing to the traditions of the company these animals entered in 

ancient times into a league with them. The animals taught them 

the ceremonies necessary to please them and said that should these 

be faithfully performed they would continue to be of service to 

mankind: They would cure disease, banish pain, displace the causes 

of the disasters of nature and overcome ill luck. 

2 Every member of the company has an individual song to sing 

an the ceremonies and thus the length of the ceremony depends 

‘on the number of the members. When a person enters the [e”’dos 
he is given a gourd rattle and a song. These he must keep with 

care, not forgetting the song or losing the rattle. 

3 The head singers of the Ie’dos are two men who chant the 

dance song. This chant relates the marvels that the medicine man 

is able to do and as they sing he proceeds to do as the song directs. 

He lifts a red-hot stone from: the lodge fire and tosses it like a ball 

in his naked hands. He demonstrates: that he can see through a 

mask carved from wood and having no eyeholes by finding various 

things about the lodge. He causes a doll to appear as a living being 

and mystifies the company in other ways. It is related that new 

members sometimes doubt the power of the mystery man and 

laugh outright at some of the claims which he boasts. In such a 
case he approaches the doll and though his face be covered by a 

wooden mask cuts the string that holds its skirt on. The skirt 

drops exposing the legs of the doll. Then the doubting woman 

laughs for every one else is laughing, at the doll she supposes, 

but she shortly notices that every one is looking at her, and to 

9) 
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her utmost chagrin, discovers that her own skirt string has been 

cut and that she is covered only by her undergarments. Immedi- 

ately she stops laughing and never afterwards doubts the powers 

of the medicine man, who when he cut the doll’s skirt string by 

his magic power cuts hers also by magic. 

The I[e’dos Company may be regarded as the first degree of 

the Secret Medicine Lodge; Little Water Company being known 

with the Dark dancers of the Pygmy Society as the Ho-no’-tci- 

no’-ga. This information was given by Chief Edward Cornplanter. 

De-gt'-ya’-go" O-a-no, Buffalo Society 

I The ritual of this society consists of a number of songs which 

relate the story of its origin. 
2 After a Buffalo ceremony each member carries away a portion 

of Buffalo pudding. (For receipt see “ Corn and other vegetable 

foods of the Senecas.’’)? 

De-wa-non-dus'-son-daik-to. Pygmy Society (the Dark dance 

ceremony ) 

1 The ritual of this ceremony consists of 102 songs divided into 
four sections as follows: the first section, 15 songs; the second, 

23 songs; the third, 30 songs; and the fourth, 34 songs. 

2 The wet drum and horn rattle are used during this ceremony 

for keeping time. 
3 The Dark dance is designed to propitiate certain spirits and to 

secure the beneficent offices of others, thus the ceremony is per- 

formed for appeasing the spirits of a charm that has become im- 

potent or one which is feared, such as flying head’s hair or m-a’’- 

gwa-hé’-s tooth. 

This ceremony also pleases the elves and secures their good will 

(“It is the religion of the Jo-ga’-o".”” Sainowa.) People who live 
near the reputed haunts of elves often order a Dark dance to cure 

certain ills that are thought to be punishments. 

In order of importance the following “ charms ” are ‘“‘ members” 
of the society and are called Ho-tci-ne’ ga-dah, Invisible aids. 

I Jo-ga’-o"==pygmies 
2 Jo-di‘-gwa-do’=—egreat horned serpent 

3 Shon-do-wék-o-wa=blue panther 
4 De-wtit-yo-wa-is= “explosive bird, like wren, explodes from 

hollow in tree.” (Mythical) 

1 Bulletin in. preparation. 



74 NEW YORK STATE MUSEUM 

Others of equal rank are: 
5 Diat-da-gwut—white beaver 

6 Oh-no-wa-ot-gont or Ga-ne’-ont-twtt—corn bug 

7 Ot-na-yont=sharp legs animal, a mythical monster 

8 O/-nia-ta-=small dry hand 
Q Da-gwun-no-ya-ent—wind spirit 

o Nia’-gwa-he=naked. bear 

The “charms” of these Ho-tci-no-ga kept by members are as 
follows: None of no. 1 or 2 “ Because they are sacred and use 

their minds for a charm.” 

Panther’s claw 

Feathers 

Beaver’s (white) castor 
Bone of sharp legs 

Corn bug, itself 

Dry hand 

Hair of wind spirit 

10 Nia’’-gwa-he’s bones. 

JERSE 

ODS yy al 

Ne) 

A translation of the opening ceremony of this society is here 
given: 

YOT-DON-DAK-KOH 

Opening ceremony of the Pygmy Society 

We now commence to thank our Creator. 
Now we are thankful that we who have assembled here are well. 
We are thankful to the Creator for the world and all that is 

upon it for our benefit. 
We thank the sun and the moon. 

We thank the Creator that so far tonight we are all well. 
Now I announce that A. B. is to be treated. 
Now this one C. D. will throw tobacco in the fire. 
Now these will lead the singing, E. and F. 
So I have said. 

The “tobacco thrower” advances to the fire and seating himself 

takes a basket of Indian tobacco and speaks as follows: 

Now the smoke rises! 
Receive you this incense! 
You who run in the darkness. 
You know that this one has thought of you 
And throws this tobacco for you. 
Now you are able to cause sickness. 
Now when frst you knew that men beings were on earth you said 
“They are our grandchildren.” 
You promised to be one of the forces for men being’s help 
For thereby you would receive offerings of tobacco. 
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So now you get tobacco, you, the pygmies. (Sprinkles tobacco 
on the fire.) 

Now is the time when you have come, 
You and the members have assembled here tonight. 
Now again you receive tobacco, you, the pygmies. (Throws 

tobacco. ) 
You are the wanderers of the mountain, 
You have promised to hear us whenever the drum sounds, 
Even as far away as a seven days’ journey. 
Now all of you receive tobacco. (Throws tobacco.) 
You well know the members of this society, 
So let this cease. (The maliferous influence causing sickness). 
You are the cause of a person, a member, becoming ill. 
Henceforth give good fortune for she (or he) has fulfilled her 

duty and given you tobacco. 
You love tobacco and we remember it, 
So also you should remember us. 
Now the drum receives tobacco, 
And the rattle also. 
It is our belief that we have said all 
So now we hope that you will help us. 
Now these are the words spoken before you all, 
You who are gathered here tonight. 
So now it is done. 

Da-wan'-do", or Otter Society 

1 The Society of Otters, Dawdando", is a band of people organ- 

ized to propitiate the otters and other water animals who are sup- 

posed to exercise an influence over the health, fortunes and 

destinies of men. The otter, who is the chief of the small water 

animals, including the fish, is a powerful medicine animal and 

besides having his own special society is a member of the /2’-dos 

and the Hono’tcino’ ga. 

2 The Otters may appear at any public thanksgiving, as the 

Green Corn dance and the Midwinter thanksgiving. After a 

tobacco throwing ceremony, /aydnt'’wiitgis, the three women off- 

cers of the Dawandon each dip a bucket of the medicine water 

from the spring or stream, dipping down with the current, and 

carry it to the council house where they sprinkle every one whom 

they meet by dipping long wisps of corn husk in the water and 

shaking them at the people. If the women succeed in entering 
the council house and sprinkling every one without hindrance they 

will go for more water and continue until stopped. The only way 

in which they may be forced to discontinue their sprinkling is 

for some one, just before she sprinkles him, to snatch the pail and 

throw the entire contents over her head. The Otter woman will 

then say, “ Hat'é-gaii, nid-weh!” meaning, “ Enoagh, I thank you.” 
She will then retire. 
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3 The Otters are specially active during the midwinter ceremony 
and when the water is thrown over their heads it very often freezes, 

but this is only something to be enjoyed. The women when pos- 
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sessed with the spirit of the otter are said to be unaware of their 

actions and sometimes when they are particularly zealous the 
whistle of the otter is heard. This greatly frightens the people 
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whe regard it as a manifestation of the presence of the “ great 

medicine otter.” The women afterward deny having imitated the 
otter’s call saying that they were possessed with the otter and have 

no knowledge of what they did. 
4 The Otter Society has no songs and no dances. They are 

simply organized to give thanks to the water animals and retain 

their favor. When some one is ungrateful to the water animals, 

as a wasteful fisherman or a hunter who kills muskrats or beaver 

without asking permission or offering tobacco to their spirits, they 

become strangely sick, so it is believed. The otters then go to a 
spring and hold a ceremony after which they enter the sick man’s 

lodge and sprinkle him with the spring water hoping thereby to 

cure him. 

Opening or tobacco throwing ceremony of the False Face Company 

Now receive you this tobacco, you, Shagodowegowa, the great 
false face, 
Now it is that you have come to where your grandchildren are 

gathered. 
Now you are taking the place of the great false faces who are 

wandering in the rocky valleys and mountains. 
Now you are the ones who think much of this sacred. tobacco. 
Now we wish to make a request of you. So we always offer 

this sacred tobacco, (literally, real tobacco), when we ask anything 
of you. 

We pray that you help us with your power. 
You can go over ail the earth. 
In the center of the earth is a great pine tree and that is the 

piace of your resting. It is there that you rub your rattle when 
you come to rest. 

Now then this tree receives this tobacco. 
We ask that you watch over us and exercise your power to 

protect us from anything harmful. 
We hold in mind that you have ever done your duty in past 

times and we ask that you continue (vigilant) henceforth, 
We use this tobacco when we ask favors of you for you are 

very fond of this tobacco. 
Now your cane gets tobacco. The great pine tree to its top is 

your cane. 
Now you, the husk faces, you get tobacco also. 
You have been associated with the false faces in times past. Now 

you receive tobacco for you have done your duty. 
So it is finished. 

’ 
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Vili 

THE. PROTECTION OF NATURAL, MONUMENZS 

In the hope of stimulating among intellectual centers a proper 

regard for the unique or exceptional work of nature, the accom- 
panying circular was generally distributed early in the year to 

local scientific and patriotic societies and to private individuals. 

Its purport was directed less to the regard of the greater scenic 

effects of the State than to the minor phenomena which often con- 

stitute a special local attraction and have a genuine scientific or 

historic merit which ought to commend them to protection. Such 

lesser objects are easily overridden and eftaced with the advance 

of settlement and industrial development. A proper sentiment, 
well aroused, will prevent their destruction and leave to posterity 

something better than regrets for their disappearance. It has 

seemed proper for this department to take the initiative in this 

matter even though it may not be practicable to press the move- 

ment by substantial assistance. 

THE PROTECTION OF NATURAL MONUMENTS 

It might seem unpatriotic to say that they do some things in 
the old country better than we do. They certainly do good things 
which in our busy community life we have not yet got around to. 
One of these ts the local protection of places and objects of partic- 
ular natural interest. We have done well in the conservation of 
historic spots, and the State of New York is most creditably 
dotted over with monuments commemorating great events, and 
with small reservations where large deeds have been done. Few 
communities are without some memorial permanently marking the 
teliing facts of their history, and fortunate indeed is the town that 
thas an organized spirit for such efforts; twice blest in a man or a 
‘few men willing upon their own initiative to make such a spirit 
dear iene 

The conservation of especially interesting natural objects comes 
somewhat late in the development of the sentiment of a community, 
with the increase in the appreciation of nature’s works. There are 
lovers of birds who see with profound regret the disappearance of- 
certain of their friends once common in the region, but gradually 
driven away by the encroachments of commerce upon their nest- 
ing places. There are lovers of plants who know the few remain- 
‘ing spots where rare flowers bloom or rare ferns may be found. 
What comparison does a loyal citizen make between a noble tree 
‘which has seen the centuries roll by, which has stood sentinel 
over the community since the cradle days of the settlement, and the 
light or telephone company which lops off one of its branches to 
let a wire so through or thrusts an ugly pole into its boughs? A 
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wooden telephone pole with its crosstrees is today in our cities 
and villages the cross on which every sentiment of good and decent 
taste is crucified. There are persons in most every community who. 
can be better spared than some of its venerable trees. It is not: 
only the age of a tree that entitles it to guardianship; there are: 
some which have especial associations with distinguished person- 
ages of the past, others may be the last survivors of a race which 
once abounded but whose companions have disappeared under the 
woodsman’s axe. A great glacial rock boulder projecting alone 
from some meadow or hillside, tells a romantic age long story 
which should not be menaced by the workman’s sledge. There are 
bits of swamp still profuse in rare orchids, and clumps of woodland 
where the rare birds still nest but which wiil soon be robbed of 
their possessions if measures are not taken for their protection. 

Let us cite, for an example, the Bergen swamp in Genesee county, 
famous among botanists as a spot where still linger the Painted 
trillium, yellow Clintonia, the twin flower or Linnaea and rare 
orchids such as the White cypripedium and numerous northern 
plants which, scarce or wanting in all other localities of western 
New York, thrive in the cool recesses of this spot or on its open 
bogs among the Cranberries, Huntsman’s cup and Andromedas. 
Here northern birds, the Hermit thrush, Winter wren and Cana- 
dian warbler find their breeding place. Here are the coverts of the 
Grouse, Woodcock and other game birds and a center of their 
dispersal. The indwellers in this place are threatened by the in- 
cursions of commerce, of ruthless sport, of agricultural aggression, 
but this swamp if protected would not alone continue to play its 
part in regulating the flow of the river which runs out of it into 
the Genesee, but afford a reserve for its rare flowers and birds and 
form a charming bit of the North Woods —a boreal island —in 
western New York, with the towns of Rochester, Batavia, Buffalo, 
Tonawanda, Lockport, Medina and Albion within easy reach of its 
attractions. 

In Germany, substantial progress has been made in protecting 
such objects of natural interest. The methods employed and the 
results achieved are interesting. An old fir tree gnarled with years 
in the forest of Lueneburg is set apart and protected for its very 
age and fascinating ugliness. A little patch of dwarf birch, a rare 
survivor of the postglacial flora, is preserved and protected in the 
vicinity of Hamburg. A considerable area of forest near Muen- 
ster is protected because of its profusion in certain rare species of 
lichens. In Schleswig a great glacial boulder resting on a low knoll 
has been set aside, the ground immediately about it acquired and a 
road laid out to it. In Brandenburg a little lake with its swamp, the 
Plage, has been reserved on account of its botanic interest and in 
Marienwerder a bit of lake and woods where rare water birds nest. 
A local society in Gotha has acquired a small pond and swamp and 
has transferred to it rare plants threatened with extinction and has 
also introduced new plants foreign to the region, such as our com- 
mon Sarracenia or Pitcher-plant. 
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Such results as these have been attained very largely through 
the activity of local societies and are the outcome of local pride 
and intelligent appreciation. Prussia, however, has an official, duly 
appointed by the Cultus Minister as State Commissioner for the 
Preservation of Natural Memorials, and through his activity, 
aided by the official forestry organization, much is possible which 
would be more difficult heré without such aid. The State of New 
York may some time in the not too distant future have such an 
agency to bring about these desirable ends, but even without it 
much can be done now by local societies and zealous individual © 
effort. The State has seen its duty to acquire and preserve a 
‘beautiful but expensive spot in Watkins glen; it ought to see its 
way to conserve that still more marvelous work of nature, the 
«Ausable chasm, but the preservation of the lesser objects should fall 
to the proper pride of the localities where they are situated. 

No part of this large State is without such objects appealing to 
the thoughtful citizen for protection — the rock bridge over the 
Perch river near Watertown; the unique burless chestnut near 
Freehold; the immense Arbor ‘vitae on the outlet of Lake Colden; 
the extinct volcano near Schuylerville, once a redoubt during the 
Champlain wars of the Revolution; the Diamond Rock at Lansing- 
burg with its beautiful Indian legend — each community knows best 
its own natural monuments. 
We desire to bring these considerations to the notice of local 

scientific and civic organizations. The members of such societies 
are always open to appeals to civic pride; many of them are lovers 
and appreciative students of nature who must see with increasing 
regret the gradual disappearance of, or injury to, such objects of 
natural interest. 

It is-respectfully requested that this circular be laid before your 
society. It is hoped that its members may see the propriety of 
appointing a standing committee to inquire into the possibility of 
local protection. It is not too soon. The opportunity once gone, 
it is forever too late. The damage once done can never be repaired. 
Local loyalty based upon intelligent appreciation is a first essential 
to success; the next, sympathetic interest on the part of the legal 

— owner of such objects. With the first assured, the second is not 
difficult to secure. It will not cost much to put a protecting fence 
about a rare or venerable tree or authoritative notices of warning 
about and within reservations of field and woodland, glen or swamp, 
worthy of conservation for their natural interest. It is worth | 
while doing this; lovers of nature and the out of doors, students 
of science everywhere, intelligent members of every community 
in this and following generations will rejoice that you have done 
these things. 

The Science Division of the Education Department desires to be 
helpful in such undertakings as are here outlined. It seeks to encour- 
age them and will do so with all the means at its disposal and all 
the influence it possesses. It asks to be kept informed in regard 
to efforts of this kind and the specific objects toward which they 
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are directed. It wishes to be in a position to compile a list of the 
natural monuments which are or should be protected and to issue 
information in regard to efforts made toward their protection for 
the information and encouragement of the general public. 

June 1908 
JouHN M. CLARKE 

Director 

: IX 

PUBLICATIONS 

A list of the scientific publications issued during the year 1907-8 

with those now in press and treatises ready for printing is attached 

Bmiercto. 

topics covering the whole range of our scientific activities. 

The publications issued are 21 in number on a variety of 

They 

embrace 2378 pages of text, 288 plates and 20 maps. 

The labor of preparing this matter, verifying, editing and cor- 

recting is onerous and exacting. Taken altogether it excellently 

indicates the activity and diligence of the staff of this division. 

Annual report 

1 Fourth Report of the Director, State Geologist and Paleon- 

tologist for the fiscal year ending September 30, 1907. 

gizp:.  56pl. 

Contents: 
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The wampums of the Iroquois 
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Field work in archeology, 1907 
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VIII Publications 

LX Stat 

X Accessions 

XI Appendix: Localities of Ameri- 

can Paleozoic fossils 

The Beginnings of Dependent Life 

Index 
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Memoirs 

2 No. 9 pt 1 Early Devonic of New York and Eastern North 

America. 

Contents: 

Introduction 

Early Devonic of New York 

Sketch of the geology of Gaspé 

Geology of the Forillon 

Geology of Percé 

The Gaspé sandstones 

Descriptions of Gaspé faunas 

By fohm We “Clarke: 206p:. “70pl: 5 maps: 

I Fauna of the St Alban beds 

II Fauna of the Cape Bon Ami 

beds 

III Fauna of the Grande Gréve 

limestones 

Fauna of the Gaspé sand- 

stones 

Tabular statement of distribution 

Explanation of plates 

Index 

3 No. 11 Graptolites of New York. Part 2, Graptolites of the 

Higher Beds. By R. Ruedetmann, 584p. 2 tab.) sae 

Contents: 

Preface Synoptic and synonymic list of 

Introduction graptolites of North America 

Range and geographic distribu- Additional references 

tion Descriptions of graptolites 

Correlation table of zones Dendroidea 

Synoptic view of range of Graptoloidea 

genera Axonolipa 

Synoptic table of range of genera Axonophora 

Additional notes on morphology Addendum 

Notes on phylogeny Explanation of plates 

Synoptic list of graptolites noted Index ~ 

in this volume 

Bulletins 

Geology 

4 No. 119 Geology of the Adirondack Magnetic Iron Ores. By 
D. H. Newland. With a report on the Mineville-Port Henry 

Mine Group. By J. F. Kemp. 

Contents: 

Introduction 
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phy and topography of 
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General geology 

Part II Nontitaniferous magnet- 

ites 
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distribution 

and 
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Shape of the deposits 
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Origin of the magnet- 

ites 

Mining and milling in 
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Statistics of ore produc- 

tion 
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The Mineville-Port Henry 

mine group 

Minerva mine 

Arnold hill and Palmer hill 

mine group 

Lyon Mountain mines 

Mines in the Saranac valley 

St Lawrence county mines 

Salisbury mine, Herkimer 

county 

Part III Titaniferous magnetites 

Distribution of the ores 

General geological rela- 

tions and origin of 

the deposits 

Shape of the ore bodies 

Mineralogy of the mag- 

netites 

Commercial utilization 
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ores 

Lake Sanford deposits 
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Split Rock mine 
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Other titaniferous deposits 
Bibliography 

Index 

No. 120 Mining and Quarry Industry of New York. 4th re- 
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5 
port. By D. H. Newland. 82p. 

Contents: | 
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Mineral production of New 

York in 1903 

Mineral production of New 

York in 1906 

Mineral production of New 

Work: 4: 19007 
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6 No. 123 Iron Ores of the Clinton Formation in New York 

Stabe: 
TApL = (2-maps: 

Contents: 

Introduction 

Previous studies 

Distribution of the Clinton for- 

mation 

Topographic features 

General geology 

Stratigraphic relations of the 

Clinton formation 

General structure 

Details of Clinton stratigraphy 

By D. HH: Newland and’ C. A. Martnasel 7am 

The ores 

Mineralogy and structural fea- 

tures 

Chemical character 

Origin of the Clinton ores 

Mining methods 

Description of ore localities and 

mines 

Cayuga county 

Oneida county 

Explorations 2on- the. » Clinton Wayne county 

formation Bibliography 

Ore distribution and resources Index 

Paleontology 

7 No. 118 Geologic Map and Descriptions of the Portage and 

Nunda Quadrangles including a map of Letchworth Park. 

By john MW. Clarke;@ 7D: urherss-42p..— ope 

Contents: 

Geology of the Portage and 

Nunda Quadrangles. J. M. 

CLARKE & D. D. LUTHER 
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Historical 

Bibliography 
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Dip 

Pleistocene History of the Gene- 
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Glacial waters and canyon cut- 
ting 

Later stages 
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Canyons and cataracts 
Deformation of the lake planes 
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District. eo. MACH lED Index 

Entomology 

8 No. 124 Report of the State Entomologist for the fiscal year 
ending September 30, 1907. 542p. 44pl. 

Contents: : [ 
Introduction | Notes for the year 

Fruit insects 

Shade tree insects 

Miscellaneous 

Publications of the Entomologist 

Contributions to collection 

Injurious insects 

Green striped maple worm 

Antlered maple caterpillar 

Snow-white linden moth 

Apple leaf folder 
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Appendix A: W. W. Hill collec- 

tion of Lepidoptera 

Appendix B: Catalogue of the 

“ Phytoptid ” Galls of North 

America. G. H. CHADWICK 

Appendix C: Report of the Ento- 

mologic Field Station, Old 

Forge, 1905. J. G. NEEp- 

HAM 
Appendages of the Second Ab- 

dominal Segment of Male 

_ Botany 

Dragon Flies. 8 ome 

THOMPSON 

New North American Chironom- 

idae. O. A. JOHANNSEN 

Appendix D: New Species of 

Cecidomyiidae II 

Circumfili of the Cecidomyiidae 

Studies in Cecidomyiidae II 

Explanation of plates 

Index 

9 No. 122 Report of the State Botanist for the fiscal year end- 
ing September 30, 1907. 

Contents: 
Introduction 

Species added to the herbarium 

Contributors and their contribu- 

tions 

Species not before reported 

Some Additions te the Crataegus 

Flora of Western New 

York. C. S. SARGENT 

I78p. 5pl. 

County, New. York.’ C._S. 

SARGENT 

New York Species of Crataegus 

from Various Localities. 

C. S. SARGENT 
Remarks and observations 

New York species of Pholiota 

Latin descriptions of new species 

Notes on a Collection of Cratae- of plants 
gus Made by Mr G. D. Cor- Explanation of plates 

nell in the Neighborhood of Index 

Cooper Plains, Steuben 

Archeology 

10 No. 117 An Erie Indian Village and Burial Site. By -A.-& 
Parker. 102p. 38pl. 

Contents: 
Pt 1 Archeology in New York 

Introduction 

Present field of ethnology 

The field of archeology 

Sources of information 
Methods of collecting material 

Pt 2 Record of excavations at 

Ripley 

Foreword 

General region 

Ripley site 

Surface features 

Evidence of occupation 
Village section 

Ripley site (continued) 

Diminution of the village plot 

Method of excavating in the 

village section 

Method of excavating graves 

Extracts describing pits in the 

village site 

Significance of data 
Identity of inhabitants | 

Description of implements 

Carbonized substances 

Pigments 

Articles found in vicinity 
Index 
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Geological maps 

11 Nunda-Portage Quadrangles 

IN PRESS 

Memoirs | 
12 Early Devonic of New York and Eastern North America. 

Part 2 
13 Birds of New York 

Bulletins 

Geology 

14 Later Glacial Waters in Central New York 
15 Geneva-Ovid Quadrangles 

16 Remsen Quadrangle 

Zoology 

17 Osteology of Birds 

Entomology 

18 Report of the State Entomologist for the fiscal year ending 

September 30, 1908 

Archeology 

19 Myths and Legends of the New York State Iroquois 

Xx 

STAPF OF THE SCIENCE DIVISION ANDY Si ame 
MUSEUM 

The members of the staff, permanent and temporary, of this 

division as at present constituted are: 

ADMINISTRATION 

John M. Clarke, Director 

Jacob Van Deloo, Director's clerk 

GEOLOGY AND PALEONTOLOGY 

John M. Clarke, State Geologist and Paleontologist 

David H. Newland, Assistant State Geologist 

Rudolf Ruedemann Ph.D., Assistant State Paleontologist 

C. A. Hartnagel B.S. M.A., Assistant in Geology 
Henry Leighton, Assistant in Econonuc Geology 

D. Dana Luther, Field Geologist 
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tlerbert P. Whitlock C.E., Mineralogist 

George S. Barkentin, Draftsman 
Joseph Morje, First clerk 

H. C. Wardell, Preparaior 

Paul E. Reynolds, Stenographer 

C. J. Robinson, Clerk 

Martin Sheehy, Machinist 
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Precambric geology 
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Prof. J. F. Kemp, Columbia University 

Dr C. P. Berkey, Columbia University 

Prot. C. H. Smyth jr; Princeton University 

Prof. C. E. Gordon, Massachusetts Agricultural College 

Stratigraphic geology 
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Prof. W. J. Miller, Hamilton College 

Geographic geology 

Prof. Herman L. Fairchild, Rochester University 

Paleontology 

David White, United States Geological Survey 
Dr T. Wayland Vaughan, United States Geological Survey 
Edwin Kirk, Columbia University 

BOTANY 

Charles H. Peck M.A., State Botanist 

Stewart H. Burnham, Assistant, Glens Falls 

ENTOMOLOGY 

Ephraim P. Felt, B.S. D.Sc., State Entomologist 

D. B. Young, Assistant State Entomologist 

Fanny T. Hartman, Assistant 

Anna M. Tolhurst, Stenographer 

J. Shafer Bartlett, Page 

ZOOLOGY 

Frank H. Ward, Zoologist 

Alfred J. Klein, Taxridernust 
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Temporary assistants 
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E. Howard Eaton, Canandaigua Z 
Dr E. J. Letson, Buffalo 

ARCHEOLOGY 

Arthur C. Parker, Archeologist 

XI 
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during mapping of Clayton topographic sheet.. 14.2... 02. oe 100 

Van Deloo, Jacob. Chazy fossils from Keeseville................. 50 

Fossils irom Potsdam sandstone, “Ausable: Chasnaon). 32 eee 3 

Wardell, H. C. Eurypterids from Shawangunk grit, Otisville...... 24 

Oriskany and Schoharie grit fossils from Erie railroad cut near 

Elveuda lard Viiliisy pes re tee Pelee en yee te ce co. uaeabeAge “Seah ha es ae 35 

Oriskany. fossils, from:Glenetiewn seo bets ok eee eee 400 

Eurypterids from roadway near Ray Ball’s house 3 miles north of 

Cedarville, -blerkimer?co 73a eee ee ie ee 35 

Hamilton fossils from near Mt Marion station, Ulster co............. 15 

Protas WS ls Sic c, Soteesrce aetna Meee i NUNS. clo 6 cae ea ae 26744 

MINERALOGY 

Donation 

Cameron, Fs). Pycite,, sehermions\ es cee ee oe ee 38 
Stafford, M. A. Pittsfield, Mass. Rutile in quartz. Mt Holyoke, 
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Beager,.Ro W. Hudson. Gypsum ‘crystals, Hudson.......2....... 

een. 5. A; Burwell, ‘Ga. Halloysite, .Burwell, Ga.:...... c22.%... 

Hindshaw, H. H. New York 

Reese SI dt iicted VV CReZHET AS fob soe aoe ae we 2 wed alt inn a Renee a’ 
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meee Aco eG 2s Plays | (Orme) oho... bald os wae Sk ee oa he 

Chadwick, G. H. Canton 

a el wh po SES DFS ELN Diy Nae i pga gpg at ene ae er RE ME Ore 

eR FER IG oooh ae eek oe hE ke URS Oe ea feck od doy Bt Meawewk Bee ee 

Purchase 
Nims, A. F. Philadelphia 
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ee tHernyGE) NOVA. SCOta, Call. s.°. 26... soe ee oe cael ens 

Pe ei aoe (Ow SCOtla,- Cals. «62.225... sida ce ence wens 

MR OR Sst Ia) AGATE cde sk wc Sw lc pgm dws viele pele de Ges 

nar Memine ) Dover, BNE. oo. ko. eee os ee eb ret a cls tou dee 

eeeewaiaee Nett VV edtGale. Pn) 2). fo ss fons os anaes sewevee se 

RDS ELS hed DSi sry eG) DAN OS ok re ee ee ee ee 
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SD BRE LS ON a a 

emer ee etratsedaaiti) ASG. oo of bw ne eae bw eos bp awe n ewe cs eeele 

uM ePIC cc he wba educa veces ve cadewebeeeues 

a Ee sy ES Ro ge 

een eee Set te. ho ye al so a wos oe oe eth anes one ok 

Meaveiites Work, co.’ Paes. oc ea. et. . wh lass aire She Sted ic ae Seas re ee 

Murase Secpemane, Eopoken, No -J.c. 0. 6c occa cle wei ee tees 

Mmesoure Cnarimeronte), Weehawken, N. J... 0.2.0. ce cece crews wees 

Pemlncettiderdicne. bereen Hill, Ne Joc. ec ee cee be weans 

Re PEE TEE ON NP er oe, os ie sis is me ka owe ew eet ew eadee be 

Ee SR ESS a ee Fm 

RE SET CRT? at SN oe a a 
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aa SAE OE ge NS So, avis a a WwW n.d nis wide eee steve 

Brochantiie, Utah, ..... TRIS ES Sieh Se A) Oe ee ee ey ae ee 

(PED So TS Os Pe aa nee eee rr ay AN 

a ER SB De ho 6 Sg ee oe ae ee ee er ee ee 

rma tt et ACERT ONS lise 8g Ls i cae Ole o's wien Se Cola aes wa eeems 
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Orthoclase and amphibole, Hammond............. Se hie Walia ete MEG 
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Orthoclase’ and “titanite,-Hianimend.< 2.6 ee ee eee dees ee 2 

Orthoclase and «wernerite, St hawrence €o¢..0. 22-2. ee eee I 

Microcline (large), Pitcairn..... cesbmia beta la ie’ Sigabt areas Wid Stee eae 5 

Microélitie, ‘Pitcairn 2% cacec 4. cae ene Gee eee eee 150 

Microclhine-and pyroxene Pitediti is... ee eee Oe eee 18 

Microcline and amphibple; Piteairn:< = oso: a... ac eee es 8 

Microcline’ and. muscovite, “Pitcairn sce 6i5 . bees ee 2 

Microcline and. titanite- Piteatne. sen ke. ote oe ee ee I 

QOligoclase) “Pinte 4 ee oe, 8 Ree eee. oe 311 

Oligoclase (moonstone); “Fide 205. Si tiie cess cn siege 2 ee 390 

Pyroxene and wernerite,- ¥ ellow Lake... is. ..- +s eee I 

Pyroxene .Cdiopside): De Kalle 2 Wena bo foe 57 

Pyroxene: and “tmictocline, “Pitcaitm oss. se eee 

PyTOxene and (Wetnenite, mot Mawi ence .co. 129-256-242 oe eee ieee I 
Pytoxene~(malacolite); Richwilles. 20. 22 te ee a oe eee 2 

Pyroxene: Gotvenmieur (oe. 0 -ocle ee $4. o88 UN RRO Ie. eee 6 

Pyroxene; ; Piteatrn ose oils s dee ad ee ee 86 

Pyroxene:-Cérystals) , “Pitcairn... ogee ees sone aaty aces a ee 325 

Pyroxene, St: bawtence’ cn. Gs i. bee ee Oe we ee 201 

Amphibole, idwatds 305.54 S.0 ce ease eck oa eee 8 

Amphibole’ (tremolite), Hdwards:..2.02.2 . ono eee I 
Amphibole: \(hexagonite), Kdwards. 00.2350. = ooo Sanaa 

Amphibole > (tremolite), Gouverneur... °..22. .. ) 25 ee ee 249 

Chaleopyrite and pyrite in quartz, Howler: 23. ).2.< 2. «..2056-e eee 2 

Sphalerite and: galena, Rossier)... at © ee oe ee eee I 

Sphalerite and fiiorite, Macomb. -)..2<..<.a00< Sie « alle Uae eer I 

Pyrite ands sphalerite, Hermon. ).35 vie fe) se tei ek eee 9 

Pyrite: EVGrmon cr tok. 8 oak be oa oe a a ee box, I 

Pyrite (in matrix), Hermon...... AO SARS ethene 26 

PyritecCerystals)s -Blerimon) Vales. steno segs asec Vt 8 Oodseee eee 24 

Pyrite. and amphibole, lermony. ose oo ae ob ee I 

Fluorite, <MacomilbA2 250 Ja eone Gctcas lee aks 2 we ha ee ee 453 

Quartz, Natural Bridge. jor. eee see eae sot ee 63 

Quartz) “Powler(. 2. c5 dese eae renee tee oe eee ee ee 3 ae 

Quartz. (pseudomorphs), St-awrente c0.. 0.2. wos ea ee 85 

Quartz and: hematite: Mowléer ss ho. Pee See eee 4 

Quartz, dolomite ‘and procilortte, Antwerp... . lo: 26/6. 22 oe ee I 

Quartz. and shematite, Aniwwerpis <2 226.8. oc ol Oe 2 

Isimorittelon hematite 2St dsawwnenGe 200.71: sales se cate eee ete aie 

Goethite: on dolomite, “Antwerp you. osc. a os. oe ee Oe ee ee I 

Galtite, ‘Rossie 58. is Bee ae Fa Poe ola w hate angen toe ee I 

Calcite* (cleawage) Rossies 03) 02 vat as ye see ee eee 7 

Calcite, St Lawrence C6 ecad oie wb ow toe aca oP eee 

Calcite: Natural ‘Bendlee ip ineoe: oe on se eee ee 173 

Calcite .and fluorite, St eawfente cos: ... oi dons was de ee oe 

Caleite “(cleavages Dianna sin eb oe 5 os ae eee 42 

Pyrolusite «and .quartz, StchLawrence cols jn 2 oe a oe eee « sever 

Spinel in serpentine and limestone, Sommerville...............-.000- 5 

Amphibole and magnetite, Edwards.............. Gt Tits Cee eres - - ees: 
Amphibole, St: Lawrenceice) cea ar ore oo ee eee eke etiaae ee eee 
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ene arte GAtSIGe Pe IGOSSIC., oie eve ccc sacs sctnevenacesuacudewente 
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eamraisin Pierrepont. 22.42.22... 2. TRAST S ei Meher n coke eee aR Oe 

0 SES Ue SOS oS A es 

ee UM RR Ree i Sh as Sp bc ace Se 'elce oes vce e'svstiecs 
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WS SEUSS 2) nS 

een ASE Eerdl SPIER rei cag os et Secu te edicaecvasces 

Talc (pseudomorph after amphibole), St Lawrence co............... 

Serpentine (pseudomorph after pyroxene), Gouverneur.............. 

rape came SCN ae ie Ss hs oye cn ne Felco ce ds cde wasn bass 

Oe EES ees sec le se vivo becuse seescccucesvece’ 

aE et is eS bc ele wien boca aecacnetececnvavns 

ee PSR IAC Rig ae Cis sivlb k oce ean ccc decucaccavecve 

Pere ats CI  MMPEA POWIEES So. fac ec lace ewe nae oe ncas 

Pee ster te Geitiaiite. “Sommerville... . 5.60... ee cee seca edes 

ea ee ee I es asa cove oe va ce'seewewewe 

aru: Wsteclyile © o25ckc. ccc esas BR ite od cies wt cipieloec era ees 

Chabazite, a BO EE eee eee 
Muscovite PRE RE eM cacy cla gies Se vievawndeeear 

ee eieete ae RE Os SS sk as on ee ee occ esscvdveccescss 

eee ar Se cork ce oe aden ccecaveteaeans 

ES Ba I Ee a 
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eee ME BY OM ee nh ee ove be ow oa ve oa ese se ee 

i ed RI RI le an ote die ec a div ae ee dae se Gne netuaeeoe 

Barite RS SSeS (oi aes sis cw'ste eevee gee 
Opal (hyalite) IEE Ser 50% 5.5 kc vin w Sin wi Gie.n rc dwa peut ‘ 

Mitchell, C. De Kalb 

ene St AEE oo 2.5. ods cee awe ccecvesesaccccee 

Sega CIR Nr ii cin cinivid ce ccs vevsbudeccsccess 

Hodge, Capt. R. S. Antwerp 

ee EM TRE eee PU c.g ocles cdr eceveuncerdtauswsss 

eee ar ART ead ule ancien Sc ec wule cee neues se viue's 
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Vrooman, Howard, Albany. Quartz (crystals), Castleton.......... 
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Collection: 
Assistant State Geologist. Diopside, De Kalb..................... 13 

Mineralogist. ‘Quartz, ~ Wiiutehall 142440. = «osaeor 5 

Calcite): West (Gaimps sik, te tect toe eae as eee eee ee 17 

Calcite,- South *Bethlehenis. Ge005.%).0.42.% -lniuh cen Gen oe ee 26: 

Wardell, H. C. 

Sulphur and gypsum on_limestone, Lime Rock...... ists © hoe 1 

Calcite ‘on limestone, Hiudsom... 3.2.2.5: Wee he oe I 

wi dink al aoe abe cides LY ee, 5266 SB OfaIAS VEAE UGUSS Fe et eos ewer 

BOTANY 

Plants added to the herbarium 

New to the herbarium 

Aecidium importatum Henn. 

Amanita glabriceps PR. 

A. porphyria Fr. 

Aster vittatus Bu. 

Botrytis plebeja Fres. 

Brassica japonica Sieb. 

Calicium alboatrum Floerk. 

Celtis crassifolia Lam. 

Cephalozia lunulaefolia Dum. 

Cercospora rudbeckiae Pk. 

- Clitocybe comitialis Pers. 

Collybia hirticeps Pk. 

Cololejeunea biddlecomiae (Aust.) 

Commelina communis L. 

Crataegus admiranda S. 
bacbatawor 

bella S. 

. boothiana 5S. 

. brachyloba S. 

celsarss. 

cerasina 5S. 

clintoniana 5S. 

conferta S. 

congestiflora S. 

cruda S. 

dayana SS. 

5 ihuaunenanel 5, 

foliata S. 

. 2loriosa .S. 

gracilis \S.. 

implicata S. 

limosa S. 

J liminosasS: 

- notabilis 3S. 

. oblita S. OGG ae se aaqac 

E plachyanse 

. promissa S. 

pulchra S, 

Mehaaiaiaansy 

. robusta S. 

2 Slavia! OS): 

strigosa S. 

=) EOIMELIOSEL 

_ xanthophylla S. 

Dacryomyces corticioides E. & E. 

Diaporthe atropuncta PR. 

Diplodina robiniae Pk. 

Fusarium aurantiacum Cd. 

Geoglossum alveolatum Durand 

Gloeosporium medicaginis LE. & K. 

Gonatobotrys lateritia Pk. 

Hygrophorus sphaerosporus Pk. 

Hymenula musae Pat. 

Fiypholoma fragile Pk. 

Lactarius peckii Burl. 

Lecanora fuscata (Schrad.) Th. Fr. 

Leptosphaeria inquinans Pk. 

Leucolejeunea clypeata (Schw.) 

Lophocolea macouni Aust. 

L. minor Nees ¢ 

Massariovalsa sudans (62 euse™) 

Sacc. 

Melaconis modonia Tul. 

Mnium orthorrhynchium B. & S. 

Myxosporium castaneum PR. 

Nardia crenuliformis (Aust.) Lindb. 

Nectria sambuci FE. & E. 

Neottiella polytrichi (Schum.) Mass.: 
Pellia endiviaefolia (Dicks.) Dum. 

Phoma corni Fckl. 

MOOG OAC O 
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P. lagenariae (Thuem.) Sacc. Solanum rostratum Dunal 

Phyllosticta orbicula E. & E. Sorosporium saponariae Rud. 

Polyporus arcularis (Batsch) Fr. Sphenolobus hellerianus (Nees) 

P. delectans Pk. Sporodesmium pluriseptatum (K. & 

P. trabeus Rostk. Hf’) 
Puccinia agrostidis Plow. Tricholoma subcinereum Pk, 

P. albiperidia Arth. Trichothecium candidum Wallr. 

FP. campanulae Carm. Uromyces caricinus E. & E. 

P. phlei-pratensis E. & H. U. scirpi (Cast.) Burr. 

Pucciniastrum potentillae Kom. Volutella cucurbitina PR. 

Rhinotrichum curtisii Berk. 

ENTOMOLOGY 

Donation 

Hymenoptera 

Hough, R. B. Lowville Amphibolips prunus Walsh, oak 

plum gall, Sept., from Michigan 

Harrington, Daniel. Cambridge. Trichiocampus viminalis 

Fallen, poplar sawfly larvae, Aug. 21 

Woodford, L. L. Pompey. Kaliosysphinga ulmi Sund.,, leaf 

miner on elm, June 16 

Von Schrenk, Hermann. St Louis, Mo. Urocerus edwardsii 

Brulle, Jan. 7 

' Coleoptera 

State Agricultural Department. Eccoptogaster rugulosus 

Ratz., fruit tree bark beetle on pear, following work of Tmetocera 

ocellana? Sept. 15, from Rochester 

Poet Hh Aipany. Cryptorhynchus lapathi Linn, mot- 

tled willow borer, larvae on balm of gilead, Aug. 10, from Corning 
Belden, D. B. Fredonia. Tyloderma fragariae Riley, straw- 

berry crown borer, June 11 

Newbury, J. G. Coxsackie. Pissodes strobi Peck, white pine 

weevil, larvae on pine, July 6 
Batper, G He Westheld. Chelymorpha argus. Licht.,* argus 

tortoise beetle, larvae on grape, June 25 

‘Milligan, A. E. Schuylerville Galerucella luteola Mill. elm 

_ leaf beetle, larvae and pupae, July 9 

Von Steenburgh, J. C. Ballston. Plagionotus speciosus Say, 

sugar maple borer, adult on maple, June 26 

poanks. rel waoeipany. Photinus? pyralis Linn., firefly, 

serial, longitudinal and transverse sections, adult 

Diptera 

Brakeley, J. T. Hornerstown, N. J. Culex perturbans Walk, 

all stages, June and July 

Clarke, Miss Cora H. Magnolia, Mass. A number of Cecidomyiid 

galls 
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Siphonaptera 

Kathan, Dudley R. Schenectady. Pulex irritans Linn., common 

human flea, adult; Ctenocephalus canis Curt; cat and daqgaess 

adult, July 24 

Lepidoptera 

Dutche, .M: j...Oakwood Hleicshts, S... 1: Basilona imperialis 

Dru., itiperial moth, larva, Sept. 3 ae. 

Kelly, Dr A. B. ‘Albany. Larva of the preceding on maple, Aug. 12 

Thompson, J.-A. Rochester. Hyphantria-textof: dager 

web worm, larvae on apple, July 7 

Otterson, H. N.. Bolton, Mass. Halisidota—caryace Hane deen 

ory tussock moth, larvae, July 8 

Thornton, Irving T. Orchard Park. Larvae of the preceding, July 6 

Graves, George S. Newport. Tolype velleda Stoll, lappet 

moth, larva, July 22 | 
Mair, A. Oakdale; Ll. Alsophala pometaria (oe ee 

canker worm, young, June 5 

Reel, C: Gordon. Kingston. Ennomos subsignafius smnome 

snow-white linden moth, adult, July 23, through Forest, Fish and Game 

Com’n $f, 

Ensign, W. O. Livingston Manor. Pupae of the preceding on oak, 

July 3 | 
Covert, H. W. Waterford. Ania limbata Haw., filament bearer 

or horned spanworm, larva, June 6 

Englehardt, G. P. Brooklyn. Memythrus tricinetm@spelane. 

M. polistiformis Harr, M-simulans Grote, Masi lipenames 

Boisd., M. dolii Neum, Aecgeriacapiformis Clerck rece 

bassriormis Walk, S: albicornis Hy. Edw. S.-comaaee 

Edw., S. pyri Harr. S.scitula Harr. S.cubristrema Selicoe 

and S.opy taliditormis Walk. Apm-zo. 

Niles, T. F. State Department of Agriculture. - Thy1id op memes 

ephemeraeformis Haw., bag worm, larvae on red cedan, simi 

from Germantown, N. Y. | ; 
Holmes, F. B. Albany. Sitotroga crealella Oliv, adult m 

popcorn, Aug. 14 gt 

Thompson, J. A. Rochester. .Tischeria malitoliella @leme- 

apple leaf miner, larvae on apple, July 7 

Odonata 

Goldring; Winifred. Slingerland. Hetaerina americana Fabr., 

adult, Aug. 26 

Hemiptera. 

American Nursery Co.. New. York city. Phylloxera. Gam ywawee 

caulis Fitch, hickory gall aphid, adults and young on hickory, June 8 

Munson-Whitaker Co. New York city. Gall of preceding on hickory, 

Sept. 1 

Woodford, L. L. Pompey. -Colopha almicola Hitch gece: 

comb elm gall, June 18 
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Thornton, Irving T. Orchard Park. Young of preceding on elm, 

July 6 
Freeman, rs George H. Loudonville Pemphigus acerifolti 

Riley, on maple, Sept. 19 

Downing, George S. Albany. Pemphigus tessellata Fitch, 

nymphs on alder, Aug. 24 

Herliky, John. Brooklyn. Chermes abietis Linn. spruce gall 

aphid, young on Norway spruce, June 22 
Terry, Seth Sprague. Elizabethtown. Galls of preceding, July 30 

Laney, C. C. Rochester. Galls of preceding on spruce, Aug. I0 

Nill, John. Star Lake. Dead adults of preceding on spruce, Aug. 31 

Kenney, W. E. Brooklyn. Aspidiotus PErnicros ws: Comst, 

San José scale, adult on hornbeam, Oct. 13 
Aspinwall, J. Newburgh. Eulecanium tulipiferae Cook, tulip 

tree scale, young on tulip tree, Apr. 6 

Bmaenail, Be SS. Schenectady, Pulvinaria. innumerabilis 

Rathv., cottony maple scale, adults on elm, June 2 

Niles, Mrs Stephen. Coeymans. Same as preceding, on maple, June 12 

Concklin, E. R. Pomona. Adults of preceding on maple, June 24 

Downer, Frank H. New Rochelle Phenacoccus acericoia 

King, false maple scale, young on maple, Oct. 12 

Beakley, G. F. Johnstown. Same as preceding, May 29 

Huested, S. B. Blauvelt. Adult of preceding on maple, July 29 

Brcnall, EH. S. Schenectady. Gossyparita spuria Mod., elm 

bark louse, adults on elm, June 2 

Kenney, W. E. Brooklyn. Same as preceding, Aug. 3 

Mains, Mrs W. C. Mt Vernon. Young of preceding on elm, Sept. 16 

Menand, EL. Albany. Icerya pturchasi, Mask. cottony cushion 

scale, on acacia, Feb. 25 

Orthoptera 

Lansing, Mrs Abraham. Albany. Panchlora hyalina Stoll, on 

- book, Mar. 6 

Gillett, J. R. Albany. Same as preceding, on apples, Mar. 26 

Isoptera 

Mare Co. A. 1. De La. New York city. Termes flavipes Koll, 

white ant, adult, Feb. 3 

Exchange 

Diptera 

CULICIDAE 

Banks, C. S. Government Entomologist, Manila, P. I. Myzomyia 

ludlowii Theob, M. mangyana Banks, Myzorhynchus bar- 

Pine scrise Yoom. W., Ww vanws Walk. Stegonmyia  auro- 
Setidtia- baiks.. 5. persistans. Banks, S. samarensis . Ludl., 

Worcesteria grata Banks, Helecoetomyia pseudo- 

taeniata Giles; Leucomyia cuneatus Theob, Culex fati- 

Pans Wied, C.microannulatus Theob, Mansonia wni- 
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formis Theob, Banksinella luteolateralis Theob, Fin- 
laya aranetana:- Banks,» FP) poicilia~ Theob., A cdiomumae 

Squamipenma , Arriz | 

DOLICHOPODIDAE 

Aldrich, J. M. Moscow, Idaho. Psilopodinus mundus Wied., 

Agonosoma filipes ? Loew, A: scintillans Loew, s\losoe 

rhaga “albiciliata Ald. Diaphorus~ miund ts) eigenen 

opacus. Loew,, Asyndetus syntormoides Wheel:;; Chry-—- 

sotus ‘barbatus Loew, C. discolor “Loew, C. preteens 
Loew, Argyra robusta Jno, Leucostola cingulata Loew, 

Porphyrops effilatus Wheel., Syntormon affine @Wheer 

Neurigona carbonifer Loew, Medeterus aurivittatus 

Wheel, Hydrophorus philombrius Wheel. Scellus vigil 

O. S:, Aphrosylius praedator Wheel. Dolteh opiaseere 

minatus -Loew, Di albicoxa “Ald, -D:- deters see been 

lobatus Loew, D. ovatus Loew, D, pwegil Loew,” Diiseinimen 

Loew, Di -sexarticulatus Loew, D sétosus Loew, Gymmop- 

ternus crassicauda Loew, G. debilis Loew, G freqwems 

Loew, G. phyllophorus Loew, Hercostomus ~unigelon 

Loew, Tachytrechus vorax Loew, Pelastoneurus faerms 

Loew, P. lamellatus Loew, P. neglectus Wheel. 

TABANIDAE 

Hine, J. :S.~ Columbus, O. Chrysops vittatus “Waedeeta 

banusfronto<@.2$,.1. t e@ersO3S. 1. trisp iilis saa 

Purchase 

Heidemann, Mrs Otto. Washington, D. C. 

Onion fly, Phorbia ceparum Meig., enlarged models representing 

the egg, maggot, puparium, adult and an infested onion 

Cigar case bearer, Coleophora fletcherella Fern, an enlarged 

model representing the larva and its operations on an apple ieaf 

Kny-Scheerer Co. New York city ; 
Honey bee, Apis mellifica Linn,, life history group 

European hornet, Vespa crabro Linn, life history group 
Ground beetle, Calosoma sycophanta Linn., life history group 

Corn stalk fly, Chlorops taeniopus Curtis life history (in alcohol) 

Cabbage butterfly, Pieris rapae Linn, life history group 

4 insects in amber 

ZOOLOGY 

Donation 

Mammals 

Robinson, Major. West Point. Cave rat, Neotoma pennsyl- 

Vanities, .Stome fsleinse.. ot ae oo cote ee heer eo acct ety Nn eee ee Rise 

Richard, William. Cody, Wy. Long-tailed weasel, Putorius | 

Lon 2ie anda “CBorm), oskini nit fen eee eee tai eee vi 



FIFTH REPORT OF THE DIRECTOR 1908 

Birds 

Alexander, Charles P. Johnstown 

Beast diveateber, Empidonax minimus Baird, eggs.......... 

Caere Dumetella carolinensars (Linn.), eggs...........20% 

Repaw iagestiecus migctratorris (€bimn.), eggs......0...025 

Peite i womme ti td. cristata (Lintt.), eegse.... .. eee. s cs cc 

Hermit thrush, Hylocichla guttata pallasii_ (Cab.), eggs.. 

Mamemecr. Gor yle ate ¥ On Chinn), Geos... 2. ...00c. ce eee cece 

Brown thrasher, Toxostoma rufum (Linn.), eggs............ 

eres katie st hlis | LMR) CORES. 2. Se. ol oes oe eclce cess 
Ashbury, L. O. Auburn 

Blackburnian warbler, Dendroica blackburniae (Gmel.), 

Sa NER sca aS '. wilcniiciat ss stad ales cise. 6 6 ccd’ ova. b'e ae Soko a\p' se 

Bay-breasted warbler, Dendroica castanea (Wils.), skin.... 

Cermleagd warbler, Dendroica cerulea (Wils.), skin.......... 

American redstartt, Setophaga ruticilla (Linn.), skin...... 

weaeict tanaper, Pitranea erythromelas Vieill., skin....... 

Paten, FE. H. Geteva. Sora, Porzana carolina (Linn), 

Sea Ee SAEIRAR ES at ee als Sst Ua als ie oa 10S é on'wgle' bows gird aee 

Judd, W. W. Albany 

Song sparrow, Melospiza melodia (Wils.), nest and eggs.... 

Robin, Planesticus migratorius (Linn.), nest and eggs... 

Klein, A. J. Albany. Red-shouldered hawk, Buteo lineatus 

RMN IS ett UNL ae ee Sarg 2 acy ek eke 9 2 x Adidas lu! oleae 805.3 Sie 

Ward, Dr S. B. Albany 

Broad-winged hawk, Buteo platypterus (Vieill.), mounted 

a I I ec Be Yd oll cS he UStolais ja vivid ws a oda’ Be othawe es wale 

Wilson’s snipe, Gallinago delicata (Ord.), mounted speci- 

mia Of Zana carolina (Linn.), mounted specimen............ 

fara, Matiba acuta (Linn.), mounted specimen................. 

Locn, Gavia immer (Britnn.), mounted specimen............... 

Reptiles and batrachians 

Alexander, Charles P. Johnstown 

Brownesuake, StOreria occipitomaculata (Storer)........ 

Red eft, Diemictylus viridescens (Raf.) form minia- 

a eI ees oe Fl SL ioe dots oo ni 47ee 0'd oie el tin, v o'ufe a bin ee wean 

Two-lined salamander, Spelerpes bilineatus (Green)........ 

Red-backed salamander, Plethodon cinereus erythrono- 

BEE AL a no hal SON SR oe er 
Pei Oo bem tres iosiwts (Shaw) jilV.........ccn-cce cee eeaes 

Haebler, Dr P. B. Albany. Hog-nosed snake, Heterodon 

ene ee tatereue)  (iMPIAMISHIC) 14)... is ccc ede ve wees 
Leighton, H. Albany. Ring-necked snake, [7 dophis punc- 

ren PM ee te ee. . Alans civeteueseucteve 

Lodge, W. L. Albany 

Brown snake, Storeria occipitom aculata (Storer)........ 

Caan ite Mam nopris sirtalig (Linn:).-........0..0.sec.5% 

Milk snake, Lampropeltis dokhiata triangula (Boie)... 

Tiger triton, Amblystoma tigrinum (Green) juv.......... 

nH eH et et le, 

i + «= FH 

aS HH SH et 
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Vrooman, I. H. jr. Albany . 

Dusky salamander, Desmognathus fusca -(Raf.)............ 

Two-lined salamander, Spelerpes bilineatus (Green)...... G 
Red-backed salamander, Plethodon cinereus erythrono- 

t us ( Greed): icy ttre ect oes des ae ae 

Arachnida, Myriapoda and Crustacea 

Sen Dr Tarleton H. Albany 

Crawish, Cam barus barton (abt, )...4.0... 5... ee 

- Isopod, Mancassellus brachyurus (Haéger)..:..7%....... 

Dey Ermand, H. H. Albany. Heceropeta vet 

Bs SET bine) ERS Ee DO Rae TOR SSE Ass a aN ne ee 

Lodge, W. Le Ming 

spider, ‘Llyy cosa cacolinensis “Hentz.:-) 2-5..20 7 

' Ahousand-legged worm, Spirobolus marginatws (Say)aeeeee ¥ 

Miller, Miss Helen. Albany 

Dolomedes tenebrosus Ehentz 0. 07... 52 eee 

7 Epeira scttopetaria (lerck)st'o 1-19 
E> rss Latr ics, “lentz a Jee oe ein eae csateds terete alc othe Ae ee 

Vrooman, I. H. jr. Albany 

SA gelem'a taevia  Boseriig .5 OC 

E-peira. dts p lic ata cele sa, nek det Go 8 oe 

cE pat area ta (Clencloy rs aan ee or oe oe 

Pheridiiwm’ tepadar ior wmy, Koch... 4.5. 

Ward, Miss Cornelia. Rochester 

Ep et imaas Een f ON eaten Leimi7 gout, a ace mee De eaten es 2 ee 

Epierra spat ale rata (Gletck) isn Se Ieee ee 

iE per a idem acml aoa uemae ilentz= = te eee eens i 
Protive sim: <celestas trea Wentz 920. re 

2 er idan * et p i dia F Fo-mam SICOch., 2522 hee a eae 

/Prrata instil ars Emerton: 2:22] 2 ee 

Zabriskie, J. Z. Brooklyn. Pee vdesae aes Chelife 5 ntmgee 

Cats, nest and. molted skier =>. wiwa.cxenk anes 46 lee 

: Mollusca 

Bean, Dr Tarleton H. Albany 

— Phys a. het e host £op ha. (Say) on. on, ea 
‘Lymnaea’ deardrosar (Say) i200. ecco en eee eer 

“Lonitoi desrarh of eis (Saya. eo 22 pace nee oe oe 

Purchase 

Mammals 

Elliott, Joseph. Beaver River. Porcupine, Erethizon dor- 

sadus: 3(ieinn.,)) Pigkans As alone eek tiers acc er ie ae 

Ward’s Natural Science Establishment, Rochester. Black bear, 
tUrsws: americans) Pallas, @roup eis, 7-4 6c 3G. ee ee 

(on A non A oe SO) 

ee | 
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Birds 

Braislin, Dr W. C. Brooklyn 

mitaawake, hk tssa  tridactyla (Linn.), skins.:...50. 000901. 7%. 

Great) Dlack-backed ‘sull, Latus'* marinus Linn,’ skin:......6..5. 

hee ited oul Larus delawarensis Ord., skin...,...0.0c0006 

American scoter, Oidemia americana Swains., skin......... 

Bemctican coo. Fulicaamericana Gmel., skin.......0.......6 

~ Red phalarope, Phalaropus fulicarius (Linn.), skin......... 

Nortnerm- phalarope, Tobhipes lobatus (Linn.),; skin.....2....: 

Maier tdia a Cant is) Rind. skin. 232.6. oS he axa eee 

American golden plover, Charadrius dominicus Mill. 

ae pe Tee OL oi ae a wok o's bse wees atds deca’ 

Night hawk, Chordeiles virginianus (Gmel.), skin.......... 

_Olive-sided flycatcher, Nuttallornis borealis (Swains.), 

SPE ae th SD ON IR ee, ee Sr i oS a 

Wood pewee, Myiochanes virens (Limnn.), skin............... 

Least flycatcher, Empidonax minimus Baird, skin............. 

Bett enw. COL Vis OS S521 fae us: Wilson, skim.:.........:.2..2..% 

Petar ober ads vulgaris: Linn:, skin. 2... ....02. ec ccc eee ewn ts 

_ Bronzed grackle, Quisculus quiscula aeneus (Ridg.), skin. 

' American crossbill, Loxia curvirostra minor (Brehm), 

ne Ee er et cee OL CRAs oy what ae lun ee ve wae eee 

Paseo pid ws pimis CWilson)) skins... .....,.0.5.065.. 005. 

Vesper sparrow, Pooecetes gramineus (Gmel.), skin...... 

Ipswich sparrow, Passerculus princeps (Maynard), skins.. 

Grasshopper sparrow, Coturniculussavannarumaustralis 

SEMMRTERINITE MIRC aie eee se ee Ne Say aah ctel-oh Dew bole ees 

Chipping sparrow, Spizella passerina (Bechstein), skin..... 

Pela spattow.-5 pizelta pusilla (Wilson), skin... ........200... 

Mg@erdrin siiike, lbanius borealis .Vieill., skin.........0...00.0 

White-eyed vireo, Vireo griseus (Boddaert), skins........... 

Blue-winged warbler, Helminthophila pinus (Linn.), skins. 

Tennessee warbler, Helminthophila peregrina (Wilson), 

NE eect 8S Shy Ps, one Pat Rene SNS eins a aa OG Webi reta-wik rk ae as 

Blackburnian warbler, Dendroica blackburniae (Gmel.), 

eI CRE ee ett ee oldie og ce cas @ Sadie od vine «Vee nny «oper 

Pam. warner Detdroica palmarum (Gmel.), skins.......... 

Connecticut warbler, Oporornis agilis (Wilson), skins..... 

American pipit, Anthus rubescens (Tuntsall), skins.......... 

Sapud, Uimetetls.carolinen-sis (Linn:), skin. ............. 

Ben ttasher, Fos Ostoma rufum (Linn.), skin........... 

Carolina wren, Tryothorus ludovicianus (Lath.), skins.. 

bogs wren broglodytes acedon Vieill,, skin. .../...........- 

Brown-neaded nuthatch, Sitta pusilla Lath, skin......:...... 

Tufted titmouse, Baeolophus bicolor (Linn.), skin......... 

Carolina chickadee, Penthestes carolinensis (Audubon), 

a SS ao sic SG care eh hod 6.G bale bn hee panied we’ 

Wood thrush, Hylocichla mustelina (Gmel.), skin........ 

Wilson’s thrush, Hylocichla fuscescens (Steph.), skin.... 

Grey-cheeked thrush, Hylocich la aliciae (Baird), asakin>.+~, 

IOI 

Te le A se 

on | 

by mw bw Wb = 4 A & we N 

N NAA A A 

mr 

a ee te ew ly NN Ww 

Lo A oe oe 
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Bicknell’s thrush, Hylocichla aliciae bicknelli (Ridg), 

SK 33: jcc ecm eae eee emer a PG te oper rere eS 

Olive-Eacked .thrush, Eiylocichias ustulata swans ome 

(Cab): ;skms sca iietcneae oes ce tee eee ae 

Worthen, C. K. Warsaw, III. 

Great iskua, Meg alestrias sku a (Brinn). skins... 35... 

Roseate tern, Sterna dowsalli Montacooskim, 24.0). 305 

Booby; ‘Sula leucegastra: (Soddaert) > skin’ ..5.. 2. 

Burrowing owl, Speotytocunicularia hypogaea (Bona- 

part): Skim a4 pcos alas a wkd wipe eee RAR ne ee ee aia ane ee 

Reptiles 

Ward’s Natural Science Establishment, Rochester 

Copperhead, Awecistrodon contortrix Comm), cast oe 

Hog-nose snake, Heterodon platirhinus (Latreille), cast.. 

Green snake; Liopeltits ver nalis-(iarlan). icast..... eee 

Milk snake, Lampropeltis doliata triangula (Boie), cast 

Dusky garter snake, Thamnophis sirtalis obs cura.(@oner 

Invertebrates 

Ward’s Natural Science Establishment, Rochester 

Portuguese man-of-war, Physalia arethusa (Til.), glass model 

Actinia, Mesembrianthemiom, 1cibra G, lass aimodelmesees 

Corallium cubrum Lams glass models. 22........)..o,neaeee 

Collection 

Mammals 

Members of the museum staff, Mr E. Seymour Woodruff and 

Mr I. H. Vrooman jr. Albany 

White-footed mouse, Peromyscus leucopus noveboracen- 

§ 88-CEisch)) skits Oc. ena ek ee hoe oe 

Northern white-footed mouse, Peromyscus maniculatus 

eracc lis! “Chen Cin Sleing ao ie wt oo oe ea 

Evotomy soap peri x( Visors)s Skim. 3.6. oon ee 

Microtus pennmsy lvaniec us. (COrd:),.: skint a... 3 eee 

Canadian porcupine, Erethizon dorsatus (Linnaeus),. skin:- 

Muskrat, Fiber zibethicus Linnaeus, skin..... 1 a 

Woodchuck, Aretom ys monax (Limnaeus), skin.< (2s 

Short-tailed shrew, Bharina bréevicauda (Say), skine eee 

New York weasel, Putorius noveboracensis - Emmons, 

Shetty ich EP oaks eee a thew Fete ee gale Set ee ae eT i oe 

Se eS eS eR 

en ee 
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Birds 

Pieces Sil ivatus arcentatis Pontop:, skins. i..c sence «s 

Hooded merganser, Lophodytes cucullatus (Linn.), skin.. 

American golden-eye, Clangula clangula americana 

ana aeh ae ea Sh CO oes. baie hee 

iGreen Nerom, Buotorides virescens (CLinn.);. skin. +.e..2... 

PiggnceckaW hilome laeminor--(Gmel.), skins... 0.0.5.6) ee eee 

Black-bellied plover, Squatarola squatarola (Linn.), skin 

Broad-winged hawk, Buteo platypterus (Vieill.), skin...... 

Dencarkineisner, Geryle alcyon (Linn.), skins........6.ts.s.0s5 

Pair. woodpecker, Diryobates villosus (Linn.), skins.......: 

Yellow-bellied sapsucker, Sphyrapicus varius (Linn.), skin 

Lier (oOluptes auratus late us. Bangs., skin, .i..... . oscars 

Pisce. ay OF nis phoebe Cuath.), Skins:.....0 0006.0 ee geod ee 

Olive-sided flycatcher, Nuttallornis borealis (Swains.), 

So UBB Saas 2 SR ga Eee ne ee ee en ene ee = 

Yellow-beliied Sd paateier Pmpidomax flaviventris. Baimd, 

eee an PU Alice etme A, Toran Ne ete ey os aka dn aye Po ade See dae 

Alder flyctcher, ce a ee traillii alnorum  Brews- 

ieee eee Pt Oh et aw ek oete ce eb e ote 

feiss ycatcher, Pmpidonax nlinimus Baird, skin. ......0... 

Blue jay, Caemmmcrt taschis ta Ga Clinn;), skins... ic... 00 ao 

ftiekta jy erisorews canadensis (Linn.), skins.....:... 

Red-winged blackbird, Agelaius phoeniceus. (Linn.), skin.. 

Rusty blackbird, Euphagus carolinus (Miill.), skin..:....... 

mMimchican <oldinch, Astragalinws tristis (Linn.), skms...... 

SHemiake £ bectrophenax nivalis (Linn.), skins........... 

Grasshopper sparrow, Coturniculus savannarum aus- 

ie Go SS So U7 22°00 IS 98 a an 

Henslow’s sparrow, Ammodramus henslowii (Aud.), skin. 

White-throated sparrow, Zonotrichia albicollis (Gmel.), 

SES 202 a Sp I RE Sita 2 le oe a 

Chipping sparrow, Spizella passerina (Gechalkin): skins... 

peme-colored) juuco, Junco hyemalis (Linn.), skin.........:. 

Emeoin’s spatrow, Melospiza lincolnii (Aud.), skins...... 

Peeeepicrom. we assetella iliaca (Merr.), skin................ 

iowmice Papilio erythrophthalmus(Linn.), skin.........% 

Rose-breasted grosbeak, Zamelodia ludoviciana (Linn), 

28 a ae 0) Is 2s EES eae ei en 

Scariet tanager, ECA es Saya P Ole hat Sav Vv teall., SKIN. ss sa.3 Ce 

Betneewalow, Hirundo erythrogastér Bodd., skin......... 

ree sswailow, Pridoprocne bicolor .(Vieill.), skins........... 

Mmemeeti sivike, Ic atius borealis Vieill., skin..............+.0. 

Red-eyed vireo, Vireosylva olivacea (Linn.), skin.......... 
Philadelphia vireo, Vireosylva philadelphica (Cassin), 
a OR eel ees kai ane ies a denen Peles Belen ewe aes 

Blue-headed vireo, Lanivireo solitarius (Wilson), skins.... 

Nashville warbler, Helminthophila rubricapilla (Wil- 

eT tee, a Sl is Sen as Wilde -o vid wits Yu Win ole ee ne dine wee 

WN A HF HY ND WH i) DO FH HW NH HAD A eB 

_ 

eH -& HAW WN 

SS we WH HH eH WO 
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Black-throated blue warbler, Dendroica caerulescens 

(Gmoel.),;. skate ce oy ce aes een ieee iaieleies he Pcs Oe ee I 

Myrtle warbler, Dendriowe 4 co Ton a ta Cemn)e sin ee : eet 
Magnolia warbier, Dendroica magnolia (Wilson), skins.... 3 

Cerulean warbler, Dendroica caerulea (Wilson), skin...... a 

Bay-breasted warbler, Dendroica castanea (Wilson), skin.45 7 

Blackburnian warbler, Dendroica blackburniae (Gmel.), 

skin Dnt clog Rk LRG ED PORTER Wie Neck ae ene ea err. I 
Black-throated _ green. warbler, Dendroica virens (€Gmekjae 

SIAR oy is See Ro et oe ee Ss ke en he Tee Se ee 2 

Ovenbird,-Seciur-us aurocapirllws. CGimn); skins... eee 2 

Maryland. yellowthroat, Geothlypis trichas (Linn.), skims.... 4 

Canadian ‘watbler,._Wilsonia camadensts (linn?),-skinsosaeee a 
Brown -thrasher, Toxostonta raitum: (linn), skins.” 2-2 ssoe 2 

White-breasted nuthatch, Sitta carclinensis Lath, skin...... I 

Red-breasted nuthatch, Sitta canadensis Limn., skins...3). =e. 2 

Golden-crowned - kinglet, Regulus satrap-a. Licht.,. skin... 72: if 
Wooed thrush, -Hyhkociehla mus telinal(Gmel.). skin =e I 

Gray-cheeked. thrush, Hylocichla.aliciae (Baird.), -skin...... I 

Olive-backed. <thrush,;. Hytlocichla -ustwlata swaitnsiommum 

CGaba)sei shins (7s er gaat kere erey he ee pee ee ee nian ae 2 

Batrachians 

Salamander, Plethodon cinereus: cinereus. (Green)...2. 2 

Red-backed: ‘salamander, Plethedon cinereus ery thaoemen 

tus. (Green) oh. ose. Ss hes SASS we ah ae nek Si 1s 2 
Striped “salamander, Spelerpes biilin catiws (Green) eee 2 

Dusky -salamander, D-¢smoenathus fusca. GRai.)- - Seo 6 

Red eft, Diemictylus viridescens mintatws (Rab) seoeeee 

Arachnids 

Tet tae nad Way lea mo hao blleinizaren cree oe ate ee ajo: ee I 
Tetragnatha gral labors tient. so) eee 2 ae 

Fepeit a 1s: bviett © an sbmentonce sae. ce eo eee Be: 

Ate 10 ple: strap ar tease ( Ehentz ee SS aint Glc 22k as ee I 

Atertope ttams vets a s(bentz oo ee est. Seth 

Lycosa nid cola Rmerton. oi6.4 2 eee ee [ 

Lycosa f{ronudicol asimertons:.¢oesees- 24. eee I 

Lycosa- co mri tna's, “Emetteng <i. 2.55.0 ens oe eee mr 

Prrata mon tama -Mmertonssi-5. 1) Sete ee 2 
Pi tatains wl awd sdimerionjn. .. S245 20scn Se ee 2 

A weve mal nacev tai CB ase ves, sot ett eho oo) See ee 3 

JG ny poli iea,. saa Te) Pan ate ath, Idle otc ne oes oe Piatt bos sss Oa Te 

Thee id ind, 1G, m.d- ewan lent zeae fey) Bo Sake ee ewer I 
Eprbtlem tm “sc ence (Clerk) 5: oe I 

341 
Many small spiders not yet identified 
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The Shufeldt collection of avian osteology presented by Dr R. W. . 

Shufeldt, New York 

American eared grebe, Colymbus nigricollis 

“pe Pe STS ey Se UW Gin e's) oO) i a 

Red-throated loon, Gavia stellata (Pontop.)...... 
naam piled ame, Alea Ferd a.! Lani... 6.5 aces. nan ene 

Ring-billed gull, Larus delawarensis 

Bonaparte gull, Larus philadelphia (Ord.) 

Short-tailed albatross, Diomedea albatrus 

og DS SP ESS ES SSI ORE Se a ie 

Pintado petrel, Daption capensis (Linn.) 

Red-billed tropic-bird, Phaethonaethereus Linn.. 

Pietida, cormorant, Phalacrocorax auritus 

floridanus (Aud,) 
Mallard, Anas platyrhynchos 

Green-winged teal, Nettion carolinensis (Gmel.) 

i iy 

Pall.. 

wot eni eel a spate lens sm at wre @* eid ef ase a <n, 06 6.6L. 

Blue-winged teal, Querquedula discors (Linn.). 

Shoveler, Spatula clypeata (Linn.) 

hurous-crested’ Guck Netta rufina Pall:..........:, 

Canada goose, Branta canadensis 

Glossy ibis, Plegadis autuimnalis:, (Hasselq.).;:. 

Great blue heron, Ardea herodias Linn......:... a 

Little blue heron, Florida caerulea (Linn.) 

Green heron, Butorides virescens (Linn.) 

California clapper rail, Rallus obsoletus Ridgw. 

Clapper rail, Rallus 

Reameetanee te x pea tens is. .Béchs....0.... 2.080). 

Perpteed cont, | wliica.atierieana  .Gmel.:.... .¥..; 

Wilson snipe, Gallinago delicata (Ord.) 

Long-billed dowitcher, Macrorhampus scolopa- 

ceus (Say) 

Least sandpiper, Pisobia minutilla (Vieill.) 

eS aha Be 

are ae Wee 

_ » = ne arene 2 © 5 Se g em @/e ie Ose 6 Clee e p 8 8 6.8 8 2 O-6 8 6 at ® 

“see ee 

Solitary sandpiper, Helodromas SOl1¢ A Fits 

CNV S aye Bs ce Ty See TSE Ae GRP Oe Rear eA Ly Pa 

Long-billed - curlew, Numenius americanus 

An EE Nae Bae bas a dis wie Oa Se SOR woth g 

Black-bellied plover, Squatarola squatarola 

RGaINNg at Cie oe Ble ela wbig bad dane eae 

Mountain plover, Podasocys.montanus. (Towns.) 
Surf bird, Aphriza virgata (Gmel.) 
Black turnstone, Arenaria melanocephala 

(Vig.) 
Texan quail, 

OL ES OCR Di ee a 

California partridge, Lophortyx californica 

RE ga ek so, ch, Saves hinh Cv eda ce bee Fie vawe 

aera eee hat eee ee ee Re EERE BR HEE CRE KRESREABHREEERAS 

Colinus’ virginianus texanus 

Ge p 1 tains: Gels... = es ee : 

_ 

em 

Le | 

I 

skeleton 

hyoid 

skeleton 
se“ 

skulls 

misc. bones 

skeleton 

hyoid 

skulls 

skeleton 

skulls 

sternum 

skeleton 

skull 

skeleton 

sternum 

skull 

skeletons 

skulls 

sternum 

skeleton 
ee 

sterna 

skeleton 
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Canada grouse, Canachites canadensis he ce 

Ruffed grouse, Bonasa umbellus Gaon Die aeee 

Welch ptarmigan, Lagopus welchi (Brewst.)....... 

Sharp-tailed grouse, Pediocaetes phasianellus 

(Linn: ) ee fos 55 eas ee ce a ae ee 

Sage grouse, Centrocercus wturophasianus 

(Boi. Boos SAE en DB See ete ee 

Wild turkey, Meleagris gallopavo -Limn........ 
Series of wild and domestic turkeys. =. /.0.052..0.-4.2.8. 
Jungle fowl,-Gallws bankiva Temnl -. 2. ce 

Domestic fowl tec es oe ok eee ee ee 
Chachalaca, Ortalis vetula maccalli Baird.-... 
Mourning dove, Zenaidura macroura caro- 

lane psa 6 Csi) «scene. 8 Oe en eee eee eee 

White-fronted dove, Leptotilta fulviventris 

Drache pit er as a Sally.) ee se enn en eee 

White-winged dove, Melopetia astatsca-Giman:)... 

Dotiestic piecon Fe ak ae we ee ee 

Turkey vulture, Cathartes aura septentrio- 

Ta Maes (AV Tear rere eat, as ca ea a ge eee 

Sarco r hai hws 724 yp ts. Cbann.) Sen ee 

Swallow-tailed kite, Elanoides forficatus (Linn.) 
Marsh hawk, Circus: hudsonius (Linn.).:........ 

Sharp-shinned hawk, Accipiter velox (Wils.)..... 

Cooper’s hawk, Accipiter cooperi (Bonap.)...... 

American goshawk, Astur atricapillus (Wils.).. 

Western red-tail, Buteo borealis calurus (Cass.) 
Mexican goshawk, Asturina plagiata Schlegel.... 

American rough-legged hawk, Archibuteo lagopus 

Spe ta jo han ns (Gmely) 2 ee ae ee eee 

Golden eagle, Aquila chrysaetos (Lint.)......-% 
White gyrfalcon, Falco islandus Briinn..:...... 

Prairie falcon, Falco mexicanus Schlegel......... 

Duck hawk, Falco peregrinus anatum (Bonap. ) 

Pigeon hawk, Falco. €okunrbarius Linus 7... 
Sparrow fiawk, Falco ,sparye rigs dnn. 2 2.262 

American osprey, Pandion haliaétus carolin- 

ensis (Gmel.) 

American ‘barn owl, 

eeoeeecererececeeececeeeeeceeeseeesee see eeeseevee 

American long-eared owl, Asio wilsonianus 

TSS ier a Sra eS a ness wins See tacked We fara oe ee eee ee 

Richardson owl, Glaux funerea richardsoni 
CBorrag 228 soe i as oe De ee ag hs eee ae ae 

Saw-whet owl,-Gia ux: accad ica: s(Gmepl)).. 2s pee 

Altuco pratineotla CBéenap.) .. 

I 
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exas “scfeech owl, Otus asio maccalli (Cacc.)... 

Great horned owl, Bubo virginianus (Gmel.).... 

Some Ovi were ayete a: CLAN.) ic... cscs cneses 

(BU SE os ie ie eB 

Burrowing owl, Speotyto cunicularia hypo- 

Sate MOMS eS hae oT. Siow a a cians OMG b'e nc ele oe beset « 

Burrowing owl, Speotyto sp. ?..... Pisuipeke ETE Ee Pera 

ftneum. Miirecopailas whitmeyi Cooper........ 

Carolina paroquet, Conuropsis carolinensis 

RRR ee eres i oe pen nt in wee aide ome ka eens gk oss 

Road runner, Geococcyx californicus .(Less.). 
Yellow-billed cuckoo, Coccyzus americanus 

Ie rr a he ane ek oie we wed ee de ose 

Pee eve li is CA 1O,fUS Linn... oo... c..<. es cee 
Mee GES er hath a 1S) Lift)..c so. ck boos we le oe 
erieiwiies tadulatws Vie. & Horts....-.56....0.- 

US DELUCA 2501 Bg SO ae le 

Hairy woodpecker, Dryobates villosus (Linn.).. 

Harris woodpecker, Dryobates villosus harris¥ 
OE sy a) Ee ae a ee 

Gairdner woodpecker, Dryobates pubescens 

Pee ebe ee AA) Poe cvs ae tds wee de vawe 

Nuttall woodpecker, Dryobates nuttalli (Gamb.). 

White-headed woodpecker, Xenopicus albolar- 

ee PE OEP es oe ia iets «CaP ties ¥ sie d'o dissin es we nlaiwe & 

Red-naped sapsucker, Sphyrapicus varius nu- 

ets Dae... >: ERS TSP Es 2 ee 

Williamson sapsucker, Sphyrapicus ruber thyr- 

MM EO ar Nel, o's Gals 20 we'd o dois win Oe owed 

Pileated woodpecker, Phloeotomus pileatus 

aS Nae eS ante ae gt kgs uw vee Bead Grsie sve. Ws 

Red-headed woodpecker, Melanerpes erythro- 

oe OEE ETE ae eg rere Orda? a ee 

Californian woodpecker, Melanerpes formi- 

CSRS eS ae Le ec eg Pac fa a a 

Lewis woodpecker, Asyndesmus lewisi Riley... 

Red-bellied woodpecker, Centurus carolinus 

SnD Eh SRS Br ee ae ea 
Gila woodpecker, Centurus uropygialis (Baird) 
Red-shafted flicker, Colaptes cafer collaris 

NE car Re ee ia ha as Sede ve ot ah 

Nighthawk, Chordeiles virginianus (Gmel.)... 
Western nighthawk, Chordeiles virginianus 

GIES Vdd Coase ie, eae Slee ns eRe aL Sass txts ee eee 

Texan nighthawk, Chordeiles acutipennis 

Ree ee APE an ase tln Sy vik's win We 60 lave he ecu en Ovi 

_ oe 
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White-throated swift, Aeronautes melanoleucus 

Otp ite Lise el pntenist 6) ina ca ee eae ee Bigs 

Baird: fn. 5 05 ical.) ee eit Bie ae eae de, ieee ie vie kc ee Oe ee ae a 

Blue-throated. hummingbird, Cyanolaemus cle- 

mre tS 1 aver Chess.) Jer aeicect as etn ton ceria nee tees be Le ie 2 stetna 

Black-chinned hummingbird, Trochilus alexandri 

Boutcs SMe 72 ie) Bei ee ae ha alles ghee ae eae een I sternum 

Costa hummingbird, Calypte costae. (Bourc.)...... I 4 

‘iia snare bind,) Ae above | aul aan eesc. aie eae nm 2 sterna 

Broad-tailed hummingbird, Selasphorus platy- 

Ce T- CWS “VU Swallis.): hohe at Hee hae ek Moe eee I sternum 

Rufous hummingbird, Selasphorus rufus (Gmel.) 10 skeletons 
Calliope hummingbird, Stellula calliope Gould... 3 = 

2 sterna 
Broad-billed hummingbird, Cy nant h cS = bagi i.0: Si terns 

SWISS e Peek) Fhe eure bse cieec een aa le tn he Aes tat aa tee I sternum 

Kingbird: By tannins, 46 yt amen csr eins ee I skeleton ' 

Crested flycatcher, Myiarchus crinitus (Linn.).. 2 o: 

Say PHOEhber Oda. Ot ES ois anya CbOmap irae. eae I 

Vermilion (flycatcher, Pyrocephalus*® rubineus 

MLE X LC am Wer iC Sel) hy 6550 ta et eae ee ee eae t 

AMenican magpie. ca ip dea chytid Ss. alia, (0 aD.) nae mee 3 

Bite aye. Oly arr oled, tia = Crt eSntart aly alo tianie)) ene ee 1 skull 
Steller: jaye Cy amore tt hal sates ve tlee Gael) are ees 1 skeleton 

Blue-fronted jay, Cyanocitta stelleri.frontalis 

RAS w)e ako smoke dakar Je Scenes Merah See MONS eee Veo. LD sternum 
Kong-crested =jay. Cy a nwo et tia) save heat. sia . 

denn a Vae \CBOnAp Nice: scent ee meta Tee ue Aa ce ae I skeleton 

Woodhouse ‘jay, Aphelocoma woodhousei 

(Bard) Votes vu rng Vey Wee ee Oe Ree ee ee eee een ame I 7 

Calitornia jay; Aphehoecoma Calaioruitca <CVie), mx ae 
American faven;. (0: hiv 1tS> .C.Ouea x - eiminiees vee ee he 3 skeletons 

. I skull 

American * crow, Corvus Detasc i yb bey a ean aus 

Bi rehitin 2 Re ks ape ce ce oe et a ee OTD ee ne ae ea Dries 

I sternum — 

Lampirocara sp aniayemisuce: (Cab ye. aes: 2 skeletons 

Pinon jay, CCyanocephalus cyanotephalws 2. 

VECO os Miuetcuarts 1 Aan Ie mates Gita dren eine pelea iae eee eet en A 
‘I sternum 

Starlines<S tir mts evaiieltoo amr ft se litany ae © 5 eee meee 1 skeleton 

Red- mnecd blackbird, Agelaius phoeniceus 
Glenn 4 Pee Sa aren 5 2 Pa aes eae Ch ates ere ay eee ae I 2, 

10 skulls 

Western meadowlark, Sturnella neglecta. (Aud.)..1, skeleton 
Scott oriole, leterus: parisorum )Bonap:... 2.0.22 ° 7 stemmanms 
Hooded ‘ofiole, leternus “euctllatus. Sennett se “ei 

Rid Gwe h: Bock at ae ade de ea een Sep tel mh . 1 skeleton — 
Orchard ofiole Ticterus spurius (Ceimm). 2. .caee Lit or 
Bullock oriole, Icterus bullocki..(Swains. ee ates 

I it? 
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PCS Sem Wits © CEM Jes. is Lats peak cae hs 2 oe ee eles 

Pamerens wera a iotas.* Grants. cys. 062.2 ook cee 

Brewer ~~ blackbird, Euphagus cyanocephalus 

ee ee OS ey ce oro Saad ib alee awe ual 

Western evening grosbeak, Hesperiphona ves- 

TE ER eke Oe oT Ss oa 

Cassin purple finch, Carpodacus cassini Baird.. 

Wumenecan crosshill, Loxia*curvirostris minor 

(Brehm. ) 

Redpoll, Acanthi’ss linaria 

Pine siskin, Spinus pinus 
(Linn. ) 

( Wils. ) 

ee Oe ge a ee ee 

C10 «0 ws a 6 mle © «is (0 @ o 

Gambel . spartfow, ‘Zonotricthia leucophrys 

gambeli (Nutt.) 

Mawer spaiiow, so pizeita breweri = Cass..../...... 

Black-chinned sparrow, Spizella atrogularis 

ae Pee en ae en os wwe «wt 

Bell sparrow, Amphispiza belli (Cass.) 

Spurred towhee, Pipilo maculatus montanus 

(Swarth) 
Green-tailed towhee, Pipilo chlorurus (Towns.).. 

Saati © ardinatis: cardinal ts -(Linn:) 

Black-headed grosbeak, Zamelodia melano- 

cephala (Swains.) 

Blue grosbeak, Guiraca caerulea (Linn.) 

Lark bunting, Caltamaspiza,,. melanacorys 

a ee eo @Fe » Ce Cite « sw 6s « «6 0 Cea oa 08 we 6a 

Gtants is -a- 9 dl as 6.0) PAO oye ae wre c @ a «sO, 2 eine oO 

eek wih, ese ae 

Louisiana tanager, Piranga ludoviciana (Wils.) 

Summer tanager, Piranga rubra (Linn.) 

Barn swallow, Hirundo erythrogaster 

Bank swallow, Riparia riparia (Linn.) 

Bohemian waxwing, Bombycilla garrula (Linn.) 

Cedar waxwing, Bombycilla cedrorum Vieill.. 

Phainopepla, Phainopepla nitens (Swains.) 

Woruern shtike, Wanits borealis ‘Vieill...2-..... 

White rumped = shrike, Lanius ludovicianus 

excubitorides (Swains.) 

(Bodd.) 

Philadelphia vireo, Vireosylva philadelphica 

Oeeese ent Te 4 ge le EE SOA een aR tele Nea oar 

aoeewdited, V trea. vicinior Cones. >..:......0..- 

Cape May warbler, Dendroica tigrina (Gmel.)..... 

Audubon warbler, Dendroica auduboni (Towns.) 
Bay-breasted warbler, Dendroica castanea (Wils.) 

Black-throated gray warbler, Dendroica nigres- 

cens (TLowns.) 

Canadian warbler, Wilsonia canadensis (Wils.). 

American redstart, Setophaga ruticilla (Linn.).. 

IO 
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American dipper, Cinclus mexicanus unicolor 

(Bomap.:) ai acces Seiiaaee ons cacett te ee ete eee eat note 

Sage thrasher, Oroscoptes montanus (Towns.). 

Mockingbird, Mimus polyglottos (linn). s. 0: 
Catbirds: D uamiet.elil a ciam ol imemtsu sy Gleaner 

Brown thrasher, Toxostoma rufum (Linn.) 

Palmer! thaashem som olson 

p a lame ra QCoues a ec. creation hee ones ene 

Leconte thrashen, Toxostoma leconte: (Lawn, ).. 

curvirostre 

Cactus wren, Heleodytes brunneicapillus 

COME s1e GSharpedmacine Menlog Lan ana enn aes ee 

Rock wren,” Sia lipimetes: © bs oleturs | (Save 

Parkman wien. ll molevolday tesa e deom) sepia kee 

Win alii ts gM CY) se ee ct a en ae age mec ee Nie 

Brown, “ereeper. -Gerthia ta maliva rts. aime tr 

C.anca hae OMAPry he <n ad epee, Rete weg ea ete et ae a ee ea 

Slender-billed nuthatch, Sitta carolinensis acu- 

Isevactial «CG assay” Sel a aves te fie Ste kone ten Pec mealies i enmeeeceatat serene 

Ryomy nuthateh, “Sit ta peyce minced sino a ees ee 

Gray titmouse, Baeolophus inornatws gri- 

Soe Wig! CRUG SW Nee ese) oe is oheeec tab icesyin satan aise ty neue ena 

Caro.iina chickadee, Penthestes carolinensis 

CA eo CRE age St ae es Cig tre e RRE RI baie ON Soh URE Oar eta 

Mountain chickadee, emit: Deesntic:s gambeli 

CRidioay yg os ws eal ace cements sa rear ren REO DN cee tne ee 

Chestnut-backed chickadee, Penthestes rufescens 

(GA Be a een nn ea eae Phos Dray eM ee aL gon le Mma A Ne 

Pallid: >] swrenctit = © heamia.ea ofa seidt a... p iba ea 

QSOS ey ee oe Rae ea hast tk eg ent ae Raa Re 

Cee 

oe eee eo eo 

Accentor modularis CEM iets p 205 eee eee 

Golden-crowned kinglet, Regulus satrapa Licht... 

Ruby-crowned kinglet, Regulus calendula 

CT rr ak ee i ie ie eB Ose ce ee 

Townsend solitaire, Myadestes townsendi 

Nam sored Cas ene INS ei cia eee a fen oat: area eee a ge 

American = robin, - Planmesticts migratorius 

GIS ae ah eee a aa tte a Macnbce ee Sls ee, is nae ane reas é 

Western robin, Planesticus migratorius pro- 

BA fq e.1s:. | UR Adee i a. os wena tears eee aan ee 

Mountain bluebird, sialia currucoides 

Unidentified | . 2° © © © © © © © © © © 8 ee 8 ee He ee ee ee eh 8 ew ee 8 ee 8 
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ARCHEOLOGY 

Purchase 

Griffiths, H. Ripley 
SEM BOW. ocak ore tee ees 6 ais Foi.) NGapes; Digonquin i. 2 de. p<. 

BRIE Sete Me igihiciaia We. a'0i 6-| 
MERE 8 fer ak Pa wide oar gy omic 2 | Mohawk, Nancy. Lawton 

eae teeta caer cic Chi Cae 

Jimerson, George. Irving BUNT Eee Sue oe mak Laas 

Gages for splitting basket Micmatrscraprs, Efe t «i. i Sake ce 
NESS hea i rd a a's Wa w Sa 6 

Thomas, Baptist 

Kittle, D. B. Lawton Marnuteript.......: ics ene 

PS 2G apse ee ee eae aie, a 

EET S S EE ee 6 | Snyder, Peter. Versailles 

eee She iets Pe ss 3 I Burden strap in process of 

SES Ls LURE 1,2 1 ae Sehr eager Sea I if AnPEACtUTE. c-cd as tee ee 

Mask, semilunar eyes......... 2 Roll of elm bark cord........ 

Ceremonial aasks............ 3 Poll of elm bark shreds..... 

Tools used by brooch maker.. 140 Sine. Sittow . co A. s Sew eweows 

silver workers table......... I Colored moose hair, packages. 

MRM TEAM es oat ee Os Sach 5s I Native hemp (package)...... 

Deer bone buttons in process 

ie SI Ss ks ae 8 | Kennedy, Irving 

Hasek sleeping mat... )....... I Pots from graves (4 broken) 

Manuscript notes............. 2 Pipa: 3h. so ca odo 

iren knives. << 56 ru fs ake eee 

Dennes, Charles. Irving Tomahawk tron... Ws. Sn 

LE TE Ba ee ae een I Stone axe (broken).......... 

Woven basket from grave.... 

Reed, W. L. Syracuse Eiamumes stone. sv. chacetsceit 

LS ie) a I BS OES nis 10s, ue alten) OL ome eee 

Pipestone ‘heads... 2 <-..s2 sclanann 

Cornplanter, E. Lawton Sel beadsto. sy... oak ke ee ee 
Mecisise packeh. <.2.6.26 0s. I Buckskin and copper beads... 

Books from Cattaraugus Mis- Copper beads on string...... 

SLE Ss Slag a ee er 2 Pigestone beads. yo oa. fs ew 

Buckskin fragment preserved 

Parker, F. E. New York by contact with copper... -. 

SOE 1 ASE i eee I ortheshell. oaks. so 20.2...a sees 

Mediciite ratios: oo... ... I IGE UCOUNT casks sax pile Ss eis 

OEIENTIT sti ie ek yen. hare BUCCI MCR ELEN Seon x Siv.c vaidiel Shee 

Roegeae (GAIN: eth oa eto, Song oS mss I Brass kettle and gourd....... 

cinsk, ceremonial... 2.2.0... I CSGINE IS ICTR ae once Man «ee 

MSU ERIN ancl cw a <i wien aor be 

Benedict, M. Lake George CEE Pes ass bs 4 8k cations 

Algonquin beaded belt........ Botte WERE TOES cou das cs once eet 

Roll of splints, Algonquin.... I Pet LOW CANS tre cs isin 0 uceie kee 

Basket 4 I | 

II! 

+ — H wt 

me WN + NAR eH 

Io 
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Excavation 

Parker A. C. High Banks site near 

Irving 

Arrow heads, general layer... 

From Lodge site I 

Pottery, bear’s. head effigy.... 

Pron chisel >see wae eee ee 

Pipe stem, coiled decoration-. 

Pipe stem iacme nic =). .5 

Perforated) dos toot ue. 

Mote irasiments, sear. re eran bag, 

+ diron point. thee oes ean Songs ae 

ePilint. SChapers ae Jee ee See 

Piperstenecoted senpemt. 

S whee WO) SSCGAM CI ee cares 

Flint reject rea Jone Se ote ER a 

Ariane claranints pots. ae oe 

Notched deer incisor... 5" 

Pipe, bowl fragment... :..2.... 

iBrokens tint spotmtsS: 7.286. : 

SClADEES ioe te lee eee oa 

Blin Reece eee eee 

Miscellaneous objects in bag.. 

Miscellaneous objects in box.. 

opi per Stems e790 ae eee ers ae 

‘Piece of worked brass. 4:02. 

Notched spoitiess 20 Ge eee 

Sealey SUC MMe ye ye eines 

NePipe bowls iracmentias yes. 

Triangular brass arrow point 

SClAPel sc skce.s does secs: s seks 

Oyyalestanit Mkts 2 eee aera 

(Rotsherdhatswetee oe ee ee a 

Bone” Bawls see ee 

Bone Hakine tool... # 

SE POMS SS tees ee re 

A Cmlindrical: bead: sue 2 ee 

Worked bones 22s. .04-— ee 

Bone ead: iA4.5 eee ae 

‘SBonekpunciins sce eee 
Worked bigd bone:2.4.... =. 

Roveh nme casera rte ae: 

(Frianemlar pomiieen sce eee 

Scrapers... 5: ogi oh a ere eg 

2 Part of brass (cachinee:s 2. . 
Wampunt ‘shell cone.. 2.) 3... 

LO ne 

14 

— 

Oo AH HH Hw UN 

4 pe | 

ee Ln = YE | 

el 

-Chert knife 

Lodge site 2 

Ineised: bone tube: ...2. 805 ae 

Bone handle © 

Worked tarsal bone 

28. sl € ee) Bye Ne abso, ale eel tee 

Worked pomt.; )..5. See 

Pipe bowl,;square- top, eee 

Celt, -adzlike 3 ee 

Brass “ocnawicnt.~ 5.5.) a 

Triangular point. ..-.- 3 a 

Long “triangular. pot, see 

Brass-ornament <..2) 098 eee 

Copper kinitie: 72 mee. 

PULEOW MCAG eae. = ee . 

Pipe bow! fragments. =e 

Pipe stem, serpent decoration. 

Bfass* triangle; 2. ar 

Brass: Vomit. oa. eee Pre... 

Gray chert .point..<. 2a eae 

Brass arrow points. , cae 

Bone tube, 7 “and~ 1g3oi 

INALKS os ce eee ee 2.5 eee 

Disk wampum beadic sje 

Incised: bone. head. amen = 

Polished: tube of bonexe. 30s 

Rude hone face. «.eee i ae 

Pottery pipe face... = aaa ‘ 

Broken. stem: of flat pipe: seas 

Shell beadici 23. 3) 26 6 eee 

Tncised shell; oo :s. >See 

Chert knife 

Disk 

Pipe: Steni..u 352 ee ee ae 

Simall objects: ine basic. See 

Potsherd 

heads i ee oe 

Bie ww 0 Be Se) © w) 0) ei e) 6: ew me ee 

Lodge site 3 

Worked bear's molar i 3a 

Chert -scraper, -nandledse ae 

Pipe bowl duck ehigy =. -24ee 

Chiunke of “iret. 3: soe 

Worked shella:. 2.) ee 

SCtapeh uses eae ee 

Pipe “stein... oh 15 cee 

Knite-sblade. :.° pa ee 

ee ee ee | 

Do BR AA Se Oe oe Oe Oe OR Ue Oo 

Oo & HoH HH 

20 

aS Se ae oH A HR Se SS 
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Eee EECRAS Sonos isa ea ea sc 

Pebpiee PGi = 0e Sern ies a oe 

) Brass, choppine knife... ..<.. 

Pies-stetit Tips. 2's <2 o> pane’ 

Brass: loge SRIeai. 5s 35 hos I 

Bowkcot suidll pipe, i... is. I 

Lodge site 4 

Bem of small pipe... i.- i... I 

Bowl or-redclay pipe... ... I 

Piece of worked antler...... I 
Worked object of ankylosed 

Shy ie ee 5 a ge an age I 

4 =e ard ib) m4 ot ° cI Ls) e = ee Ww Lal je) 

Pomme Siicth (POtl es. 5 

Shell: object....... st OA Me ee 

S58 SARE Sy «ene a ee Ori a 

ie Stee lapses, 2 See So 

Pore stent siracments..... 2. ss. 

PIES pres ee eeoef o b a 

Hoaee of brass chisel......... 

serrated brass strip........... 

Pieaeine NOGgwlel*, 2..65,55.4%- 

Pies WObkeOs i665 o. 5 et 

Large piece of worked brass.. 

Pieces cf worked brass....... 

Square of brass, perforated... 

Triangular brass arrow points 

Pieces of worked brass....... 

rocharites, 10. 08s. 2 to. sad. 

Penoracce Saclls.ir.. 2.2... 

Pipe bowl fragments...... oe 

Jaspers meciwile, Spbt...:.>...% 

oa hes ES i eee ee 
Oe tit teseiiewts.. 5. .o...- 

Pracment bead tube:..:.....- 

titi DIME IE OMG 6 one aj sas 

PeMEICt POMAIS aes hes o.<s 

Naturally perforated stone... | 

Pottery face from pipe bowl.. 

Polished ‘bote tbe... ......- 

Owl’s head effigy from pipe.. 

dere ONE. Pin. oo. 3 ek 

Bop. tit -iraPinent.> .....-...- 

Worked? fish -bone......:..... 

(Ty) dla od ee 

Pipe bowl fragments.......... 

HH AR eH wR WWW fe HH WD 
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Part of brass arm band...... I 

Phiat..4arrow.’. pomtt.& Jog.4 oly I 

Part-of pipe bowl, . 25 Soe I 

Ot STIS os ours tae aes 6 

SEPAPELS). 5p a.05, boainde el oe Be 6 

Guisk ak brass. 335 sd ane cee I 

PAE MBGISITS Ai.) oven cree Se 10 

POE PM 6 35245 -k eink s een I 

Worked: sheet brass... 298538 I 

ipenDOW Loo. ..s o5< cease 6 eee I 

BaGe- BeAGs > ip ost och cee I 

Lodge site 5 

CRIME SCrApe? "ano tc mice ie I 

Beane Epes 6 i ees eee 2 

17) OM i) OnE EERE I 

Pile Cee 7 ee os I 

PNGE ACEC ut. 5 x. % vaidtes names i 

Worked Dotie.:..035 5 eee I 

Miscellaneous objects in bag. 14 

Wampum bead, “ Roanoke”.. 1 

General layer 

Potstends) sess suse, Rees 13 

Dee Sinker. <) ci, sta wees I 

AEST OW. POLES. ate sc ee eee 6 

Pht. bottona.<.c... eee eee 2 

One’ NEAGS 20 onONs oe ee ae 6 

Aatler: x, se. c3 ss oe eee I 

Pipe bowl fragments......... 6 

Pipe” Stews oi. cates € eee I 

Werked: brasses)<. 2 2 tee a 

Marine shell, venus.......... I 

Sniall bowes. of os 15.23 boxes, 5 

Unnumbered specimens, mostly 

potsherds, mi box <0 Sig sa 120 

West Rush 

Box containing skeleton...... I 

Celt i OS hee ee eon ee 3 

Arrow. gots is... ¥ed. see See 52 

Fragments of human bones.. 12 

Pretes.. Of: POtery 2s. 9oxee ne 25 

String of shell beads........ I 

Dresden 

Fragments of pottery........ &2 

Agricg poms. ak oe cee 14 

Miscellaneous ji. i. .j.atis 3 o> 54 
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Pompey hill Bone “beads... 22). sees ee 

Arrow points <svese. te see 19 Crushed: pot: 4)... 0... shteeo ae 

Pottery invbags ee, e areeneces I Crushed tortoise shell........ 

Animal “bones in= baci stan ot Skeleton, “broken. /.')..4 sae ee 

Human phalanx, incised...... I Skeleton of child, broken.... 
\ Broken bone comb, fork type 

Ripley Bone, “beads A145 cn ance e nee 

Brown sandstone pipe........ I 
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ONE HUNDRED YEARS OF NEW YORK STATE 
GEOLOGIC MAPS 1809-1909 

BY HENRY LEIGHTON 

In geology as in other sciences, no satisfactory understanding of 

the subject can be acquired without a knowledge of the history of 
its development. As Geikie says “it is eminently useful, now and 

then, to pause in the race, and to look backward over the ground: 

that has been traversed, to mark the errors as well as the successes 

of the journey.” 

We have thought it of interest to review briefly the development 
of geology in New York State as evidenced by the published maps, 

and to publish a list of such maps arranged in chronological order 

and indexed; this list not only to serve as a reference index to all 

geological maps of the State but, as well, to show briefly the devel- 
opment of the science of geology in the State. 

For the clear interpretation of the geology of a region, both in 

the distribution and structural features of its rocks, geologic maps 

are almost indispensable as an accompaniment to a written descrip- 

tion. This fact was comprehended by the very early observers, and 

even before geology as a science was-recognized, geologic or, more 

correctly, mineralogic maps were drawn. By all writers the credit 

for the publication of the first map showing geological features has 

been given to Jean Etienne Guettard who in 17511 issued a map 
of Paris and its environs. This was more of a mineralogic than a 

geologic map, its author seemingly having no conception of geologi- 

cal structure or sequence of formations. Guettard, unlike many 

scientists of his time and many more following him, was not of a 

speculative turn of mind, but believed strongly in observation as 
the best means of deriving important scientific truths. Originally 

a botanist, in his botanical excursions he became interested in the 

minerals and fossils he came across, and soon became convinced of 

the fact that minerals and fossils were not promiscuously distributed 

over and through the rocks but were arranged in definite bands. 

He then conceived the idea? of fixing his observations by the use 

of a map showing the mineral and fossil localities, which were indi- 

1Mem. Acad. Roy. Sciences, France. 1751. 
?A similar plan, although probably unknown to Guettard, was proposed 

in a paper presented before the Royal Society of London in 1683. 
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cated by broad divisions or bands. Of these bands, there were 

three: the Sandy band, the Marly band and the Schistose or Metal- 

literous band. Although rough in outlines, this map even yet indi- 

cates in a general way the character of the rocks of the Paris basin. 

His work on this and several other maps attracted considerable at- 

tention at the time and the Academy of Science! stated that the 

work “opens up a new field for geographers and naturalists, and 

forms, so to speak, a link between two sciences "which have hitherto 

been regarded as entirely independent of each other.”” Geikie? 
from whom these facts in regard to Guettard’s work have been 

taken, says that this “ gifted Frenchman” may be called the father 

of all the national geological surveys which have been instituted by 

the various civilized nations of the old and the new worlds. 

The earliest map in colors, showing the aereal distribution of 

rocks was that of J. F. W. Charpentier, of the Mining School at 

Freiberg. This was published in 1778 at Leipsig, accompanying his 

Mineralogische Gcographie der Chursachsischen Lande, and the 

distribution of gneiss, schist, loam, granite, limestone etc. was indi- 

cated by the use of eight tints.” 

Previous to the year 1809 a few sketches concerning the geology 

of the United States had appeared, several of them dealing with 

New York State. ‘The first definite geological mapping, however, 

was the work of William McClure who has been termed by various 

writers “The father of American Geology,’ “the William) Smart 

of America,” etc. This map was a hand-colored geologic chart of . 

the United States east of the Mississippi, and was published with 

his paper on Observations on the Geology of the Umited States, in 

the Transactions of the American Philosophical Society of Phila- 

delphia. Appearing when the influence of Werner and his classi- 

fications were at their hight and Hutton’s more rational views had 

not yet been accepted by the majority, it strongly favored the 

Wernerian classification, the rocks being indicated in four colors 

called Primitive, Transition, Secondary or Floetz, and Alluvial. 

Although crude in all details and but a poor substitute for the 
later maps of the United States, when one recalls that the science 

was still in its infancy, that the stratigraphic studies of Murchison 

and others were still in the future, that petrography had but re- 

cently become a science, he can not but marvel at the results 

achieved. Then, too, McClure, in common with all the geological 

- 1Mem. Acad. Roy. Sciences, France. 1751; Jour. p. 105. 

? Geikie, Founders of Geology, p. 22. 



PLP Tit. REPORT OF. THEADIRECTOR 1908 It/ 

pioneers in the United States, had to contend with a woeful lack 

of facilities. As has been said by his biographer, ** He went forth 

with his hammer in hand and his wallet on his shoulder, pursuing 

his researches in every direction, often amid pathless tracts and 

dreary solitudes, until he had crossed and recrossed the Allegheny 

mountains no less than 50 times. -He encountered all the priva- 

tions of hunger, thirst, fatigue and exposure, month after month 

and year after year until his indomitable spirit had conquered every 

difficulty and crowned his enterprise with success.’ On the map, 

the distribution of the formations in New York State is given as 

follows: the Primitive appears as a strip in southeastern New 

York; the Transiticn as a strip northwest of the Primitive extend- 

ing from:-Hudson southwest to the ‘State line; the Secondary or 

Floetz, as covering all western and central New York, bounded on 

the northyby the Mohawk; the Alluvial, on the southern half of 

Long Island. 
An interesting fact brought out by McClure’s investigations was 

the occurrence of salt springs and gypsum beds in eastern Ten- 

nessee and as far north as Oneida lake, N. Y. He mapped these 

beds in Tennessee only, but says, “it is probable that this formation 

is on the same great scale which is common to all the other forma- 

tions on this continent: at least rational analogy supports the sup- 

position, and we may hope one day to find, in abundance, ‘these two 

most useful substances which are generally found mixed or near 

each other.” This indicates the keen insight of this early geologist 

in foreseeing the valuable beds of salt and gypsum discovered since 

then in our Silurian strata. This same map and text was published 

in a French journal in 1811 and a reprint of it-may be found in the 
report of the United States National Museum (for 1904) 1906, 

facing page 180. | 

Mr McClure was never satisfied with this map on account of 

the poor base map on which he represented his geological features. 

So after traveling in Europe and making further excursions 

throughout the United States, he revised and published it in much 

better shape in 1818. Regarding New York State he says, * During 

an excursion last summer an opportunity was afforded of ascer- 

taining and extending the limits of the transition in the states of 

Pennsylvania and New York, as well as the boundary of the great 

primitive formation, north of the Mohawk, and fixing the limits 

of the transition on Lake Champlain and in the state of Vermont 

with more precision.” The principal changes on the New York 

map are the coloring of a large portion of the Adirondacks as 
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Primitive, an extension of the Transition up the east side of the 

Hudson into Washington county, and the extension of the green 

strip, representing salt and gypsum deposits, as far north as Scho- 

harie county. 

The sections accompanying this map are divided into the same 

formations and show no very definite idea of the correct structure 

of the region. ; | 

The year 1816 brought into the arena of geologic work a man 

whose work was to have a profound influence on the scientific 

thought of his time and country. This man was Amos Eaton. 

Born in Chatham in 1776, he pursued the study and practice of law 

till the year 1816 when, although 40 years of age, he became inter- 

ested in the teachings of Professor Silliman at Yale, relinquished 

his law practice, and began the study of geology and mineralogy 

under Silliman. Such was the energy and enthusiasm¢ of Eaton 
that in a year or so he had mastered the science, and began a series 

of excursions, on foot, throughout New England and New York, 

giving short lectures on natural history all along his route. He 

also delivered a course of such lectures at Williams College, which 

aroused great interest in natural history in that institution. The 

inspiration of this scientific teacher attracted the attention of Gov- 

ernor DeWitt Clinton of New York State and, on his invitation, 

in 1818, Professor Eaton delivered a course of lectures before the 

State Legislature. The interest in natural history, created by his 

untiring devotion to the cause and by his numerous lectures and 

writings, specially by his writings and maps published after he had 

been appointed senior professor of science at the Rensselaer 

School at Troy, were destined to bring about the organization of 

the State Natural History Survey. He may justly be termed the 

father of New York State geology, for to him, above all others, the 

State owes its wonderful achievements in geologic work. His first 

important work was an Index to the Geology of the Northern 

States, written as a textbook and published in 1818. This con- 

tained a geologic section which included the region east of the 

Catskills and extended east to Boston. This was followed a few 

years later by other published sections, including New York State, 

but all were very crude measured by present standards and were 

strongly tinged by Wernerism. 

During this period a new means for the publication of short 

geological papers and small maps was brought into being by the 

founding of Silliman’s Journal in 1818 and soon papers and maps 

of a geologic nature began to appear in its pages as can be seen 
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by a glance at the index, those between 1822 and 1834 being small 

black and white etchings. 

We come now to the publication of the first geologic map of 

New York State asaunit. This was Eaton’s map published with his 

‘Textbook ” in 1830. This is a curiously interesting hand-colored 

map of the State. On it he divided the regular deposits accord- 

ing to the following Wernerian scheme: five “classes ” called Prim- 

itive, Transition, Lower Secondary, Upper Secondary and Tertiary 

were distinguished and these in turn were each divided into three 

formations called ‘“ Carboniferous,” “ Quartzose”’ and “ Calcare- 

ous.’ The colors represented on the map are six, one color, slate, 

representing all the ‘ Carboniferous” formations, the Roman 

numerals I, II and III representing whether they belonged to the 

“ Primitive”? or “Secondary (Lower or Upper). Other colors 

represented the quartzose and calcareous formations, the variegated 

red sandstone, one color being used for both the present Medina 

and the Triassic red sandstone, or as he says “ sandstones support- 

ing salt springs or basalt,” the “lias or ferriferous rocks of a sub- 

ordinate series ’ roughly corresponding to the present Salina shales, 

Basaltic rocks and “ superficial shell marl” scattered in spots over 

the southern tier of counties. : 

Professor Eaton made a poor attempt at mapping the Adiron- 

dacks. As they appear on his. map they consist of alternating 

bands of Primitive and Secondary Carboniferous and Calcareous 

rocks. He notes in the text various Adirondack rocks most of 

which are now known to be igneous, but says, “we infer that 

granite, mica slate, hornblende rock, talcose slate, granular quartz 

and granular limestone had all been deposited and become in- 

durated before any plants or animals had been created.” 

In the early thirties, various influences were brought to bear 

upon the New York State Legislature, toward the establishment 

of a museum of natural history and a geological survey of the 

State. First of these was the work done by Professor Eaton from 

1820 to 1830, which has already been noted. This work was car- 

ried on under the patronage of Hon. Stephen Van Rensselaer. 

In 1834 the Albany Institute’ presented to the Legislature a memo- 

rial asking for the establishment of a State Museum, and in 1835 
the New York Lyceum of Natural History (The American Insti- 

tute of the City of New Ycrk) presented a similar petition or 
memorial.” : 

*Senate Docvment no. 75. 1834. 

7 Assembly Document no. 374. 1835. 
. 
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Induced by these expressions of public sentiment, the Legisla- 

ture passed a resolution in 1835 asking the Secretary of State to 

report to that body a method for obtaining a natural history sur- 

vey of the State, and for collecting, and preserving specimens col- 

lected, and for publishing reports. Such a report was presented 

to the Legislature of 1836, by Hon. John A’ Dix, Secretamyees 

State, and was adopted by the Legislature, and the Natural His- 

tory. Survey was organized. The scientific staff of the Survey in 

1836 consisted of John Torrey, Botanist; James E. DeKay, Zoolo- 
gist; Lewis C. Beck, Mineralogist; W. W. Mather, Ebenezer Em- 

mons, Lardner Vanuxem and Timothy A. Conrad, Geologists; the 

four geologists each being assigned to a. definite section of the 

State. In 1837, Conrad was made Paleontologist and James Hall 

who had been the year before assistant under Professor Emmons, 

was appointed to succeed. Vanuxem, who took Conrad’s place. 

This early survey was, as Merrill! says, “an organization which 

has left a more lasting impression upon American geology than 

any that has followed it or preceded it.” 

The reports of this early survey contained various maps, the 

first of which was a most interesting and quaint birdseye map 

of the Genesee river and vicinity, showing geological features. It 

_was a black and white sketch map showing the river as seen from 

an elevated observation point. The rock geology is indicated by 

short notes printed along the margins and on the sketch; such 

as “ Fucoides in sandstone,’ “dark argillaceous shales,’ “ beds 

of gypsum Garbutts mills,’ “ Calymene in green shales,” etc. Gla- 

ciated surfaces are indicated, small sketches of fossils depicted, 

the horizontality of the beds exposed in portions of the gorge, 

and many interesting features shown. Prof. Eben N. Horsford, 

although his name appears only as the delineator of this map, in 

reality worked out by his own efforts whatever geological feat- 

ures are depicted thereon. Born at Moscow, N.-Y., he “became 

interested in the fossils of the region and in his excursions accu- 

mulated quite an extensive knowledge of the local geology and 

paleontology. He was at one time principal of the Albany Female 

Academy and subsequently became Rumford professor of chem- 

istry at Harvard. . 
This was followed by other maps and sections in the reports 

of the geologists of the various districts and in the four quarto 

volumes published in 1842 and 1843. Of these the most import- 

1U. S. Nat. Mus. Rep’t for 1904. 1906. p. 344. 



FIFTH REPORT OF THE DIRECTOR 1908 I2I 

ant was that by James Hall, a Geological Map of the Middle and 

Western States, which has had a powerful influence on the geol- 

ogy of eastern United States. This hand-colored map indicates 

the phenomenal advance made in stratigraphy since the publication 

of Eaton’s map of the State 12 years before, and Hall’s map 

appears with divisions, a number of which have remained almost 

as set down, to the present day. In the interval between the 

two maps, Murchison and Sedgwick in Great Britain had carried 

on their stratigraphic studies clearing up or even beginning a real 

classification of sedimentary strata. The efforts of these men were 

felt in America, and New York State forged its way to the front 

under the leadership of James Hall, who in turn was guided by 

the overruling persuasion of Murchison. 

Accompanying these reports and published separately was also 

the famous “1842” map of the State Geologists. Previous to its 

appearance all geologic mapping had been greatly hampered by a 

lack of accurate base maps on which to indicate the geological 

formations. Therefore the State had a special map engraved for use 

by the survey and this was used in the 1842 map. This was hand- 

colored, prepared by the four geologists, Emmons, Hall, Vanuxem 

and Mather. They had been obliged to create what was called the 

“ New York system” of rocks including the strata from the Pots- 

dam to the Carboniferous, as they were as yet unable to correlate 

the various strata with Murchison’s Cambrian, Silurian and De- 

vonian. The central mass of the Adirondacks was all colored as 

Primary. 

Dr Emmons’s views in regard to the Taconic system were at 

variance with those of other geologists and later (1844) he pre- 
pared a map on the same base as the former one, but having his 

Taconic system upon it. This has been called the “ Emmons map.” 

It was, however, never widely distributed. The 1842 map, as Pro- 

fessor Marcou says,’ marked “a second starting point in American 

geology ” and adds that it gave a good classification of the Ameri- 

can paleozoic rocks due mainly to the researches of Emmons and 

Vanuxem, an unjust comment due to his personal dislike to Pro- 

fessor Hall, and giving him but scant credit for his important share 

in the work. 

The next published maps were those of Sir Charles Lyell accom- 
panying his North American travels. They dealt with western 

New York, but included one United States map, the New York 

-2U. S. Geol. Sur. Bul. 7. 1884. p. 50. 
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portion of which he compiled from the early Natural History re- 

ports, since he says he had not vet seen the 1842 map. County 

maps, black or white etchings, next. began to appear in the New 

York Society of Agriculture Transactions. but are of ~ little 
importance. 

In 1865 there was published by the Canadian Geological Survey 
in its report of progress for 1863, a Geologic Map of Canada and 

the Northern Portion of the United States. The Canadian por- 

tion of this: map was prepared by Sir W. E. Logan while the 

United States portion was compiled under the authority of 

Prof. James Hall. It is of interest.in connection with this paper 

because of the fact that the New York State geology indicated 

upon it is the first authoritative revision of the 1842 map. The 
map is On a scale of 125 miles to the inch and is very well colored. 

It was in reality a reduction from a much larger map on a scale of 

25 miles to the inch which although already engraved in 1863 was 

not published till 1867. This larger map was published separately 

and not widely distributed. It is said that but three copies were 

sent to the United States. 

Up to this time colorations of maps in this country had been 

done by hand, a tedious and often unsatisfactory process. In 

European countries, schemes for color printing had been devised 

and successfully carried out, as early as 1843. In America, how- 

ever, the chromolithographic methods supplanted but slowly the 

hand coloration and although the first map printed in color ap- 

peared in 1853 in Massachusetts, no such work was carried on 

in New York State till 1875. The first map with printed colors in 

the State appears to have been the map of New York State and 

the Eastern States by. Hall appearing in the Museum reports. 

The early Museum reports, the first of which appeared in 1848, 

contained but few maps previous to 1884 and the maps of the 

period 1875 to 1885 were published mainly by the American Jour- 

nal of Science and other private publications, by James D. Dana 

and others, and dealt with eastern and southeastern New York. 

The maps appearing in the years 1885 and 1886 dealt also with 

eastern New York with the exception of a map of Ontario county 

by John M. Clarke, and several maps dealing with the oil region 

of Allegany county were the first economic maps to be published, 

In the nineties the most notable feature was the earnest endeavor 

made to work: out the relation in the Adirondack crystalline area. 

This work was commenced in 1895 by Kemp and a number of 

maps appear in that decade by Cushing, Kemp and others. Glacial 
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geology was also represented in the decade by H. L. Fairchild’s 

maps on the glacial geology of western New York. Since 1900 

the progress in mapping the geology has proceeded rapidly along 

all lines, numerous areal, economic, stratigraphic, paleogeographic 

and pleistocene maps all having been published. The main efforts, 

at present, are toward a complete geologic map of the State using 

the quadrangles surveyed by the United States Geological Survey as 

a base, and a number of such quadrangles have been published. In 

this way, piece by piece, like the forming of a mosaic picture, the 

detailed geology of the State 1s being worked out. 

The last complete map of the State was the 1901 map by F. J. H. 

Merrill corrected up to date from the Hall-McGee map of 1894. 

This represents the results of all the geologic work done previous 

to that time and is a fitting map with which to compare the earlier 

efforts of McClure and Eaton. 

We have now reached the hundredth anniversary of the geologic 

map of the United States and incidentally of this State, and al- 

though there is yet much to be done, the work from now on must 

be of detailed character and we may expect no great changes in 

the general map. We have reviewed the five complete maps: the 

McClure 1809, the Eaton 1830, the 1842 map, the Hall map of 
1894 and lastly the Merrill map of 1901, and we have also noted 

the smaller sections mapped by counties, townships and even 

quadrangles. 

In making up the chronological list the date given on the margin 

indicates the date of publication, and does not represent the date 

on the map or the year of which an annual report is a review, 

these dates where given having been inclosed in parentheses. Under 

the years the maps are arranged alphabetically by authors. 

The author has aimed at getting together all geologic maps deal- 

ing with New York State geology. It is realized that some have 
probably been overlooked, but all of importance are probably in- 

cluded. Many maps used in textbooks and other such literature, 

which are evidently but copies of some maps listed here, have pur- 
posely been omitted. Maps of the United States and other large 

maps simply including New York State as a portion of a larger 

area have been listed but sparingly, only the more interesting of 
such having been examined. Following the chronologic list is an 

index by means of which, it is hoped, the maps dealing with a 

certain section of the State or maps by certain authors can readily 

be located in the chronologic list. 
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CHRONOLOGICAL LIST OF MAPS SHOWING GEOLOGY OF NEW YORK 
STATE 

\ “: 

References made simply to museum bulletins, museum reports or geolo- 

gist’s reports, refer to publications of the New York State Museum. ~ Exact 

titles are printed in italics. 

(1) 

ae 

(3) 

(4) 

(5) 

(6) 

(7) 

=(8) 

(9) 

1809 McClure, William. Map of the United States -of . America; 
colored geologically. Accompanies * Observations on the 

Geology of the United States ’’ by William McClure. Am. 
Phil) Soc. Trans: 18009: — Ser. 2, v.-6° Gront). *sqeeems 

Scale about 1 in. to 75 m. A hand-colored map representing 

five divisions: Primitive, Transition, Secondary, Salt and 
Alluvial. ae ie 

1818 — Colored sections across the United States. Accom- 

panies ‘‘ Observations on the Geology of the United States ”’ 
by William McClure. Am. Phil. Soc. Trans. 1818. ns. 
v. 1, facing p. 91. Two of these sections include New York 

Ps state: Dae aca 

-. Map oj the United States of America. _ Accompanies 

‘Observations on the Geology of the United “States” by 
William McClure. Am. Phil. Soc. Trans.-1818. n.s. V. I 

(iront). 44 x33 cm. ~ Scale about 7 in, — o5 mi oeeaaee 

colored map with a number of changes since the map of 1809. 

1818 Eaton, Amos. A geological section extending from the Cats- 

kills to Boston. |Aeccompanies “ Index to the Geology of 
the Northern States.” ed. 1, 1818. A black and white 

section. 

1820 Akerly, Samuel. Geological section from neighborhood of 

Sandy Hook, N. J., northward through the Highlands in 

1818 - 

New York toward the Catskill mountains. Accompanies 
‘“Essay on the Geology of the Hudson River ’”’ by S. Akerly. 

1820. : 

1820 Eaton, Amos. Section from the Susquehanna river near Jeri- 
cho, N. Y. to Boston, Mass. Accompanies “‘ Index to the 

Geology of the Northern States,’ by Amos Eaton. ed. 2, 

1820. <A black and white section showing a lithologic classi- 

fication of strata. 
1822 Barnes, D. H. Geological section of Canaan mountain. Am-~- 

Jour. Sci. 1822. v. 5, facing p. 8. Black and white. 
1822 Barton, D. W. A map of the Catskills. _Accompanies “ Notice 

of the Geology of the Catskills,’ by D. W. Barton. Am. 

Jour. Sci. 1822. v. 4, facing p. 277. Black and white with 

| geological indications. 
1822 Eaton, Amos. Geological Profile of the Rocks from Onondaga 

“Salt Springs, N. Y. to Williams College, Mass. Accom-: 

‘panies. ‘‘A Geological and Agricultural Survey of Rensselaer 
Co.,”’ by. Amos Eaton, 1822. . Black and white. Scale 1 in. 

== 10m 
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(11) 

(22) 

(13) 

(14) 

(15) 

(16) 

(17) 

(18) 

(19) 

_(20) 

(21) 

(22) 

1824 

1824 

1830 

1838 

1841 

1842 

1842 

1842 

1842 

1842 

1843 
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Dewey, Chester. Geological Map of the County of Berkshire, 

Mass., and a Small Part of the Adjotning States. Am. Jour. 

Sci. 1824. v. 8, facing p..200. A-hand-colored map 20 x 30 

cm, including portions of Rensselaer, Columbia and Dutchess 

counties. 

(1822) Eaton, Amos. Geological Profile Extending from the 

Atlantic to Lake Erie. Accompanies “‘A Geological and 

Agricultural Survey of the District Adjoining the Erie Canal,”’ 

by Amos Baton. ré24- —Pt 1. 

Colored Map Exhibiting a General View oj the Economt- 

cal Geology of New York and Parts of Adjoining States. 

Accompanies “‘A Geological Text Book,” by Amos Eaton, 

1830. A hand-colored map of the State. The first geological 

map of New York State. 31 x 38 cm. 

Young, J. B. & Heron J. A Geological Mineralogical Map of 

ia. Of Oranee Co. .-Aim.’ Jour. Sci. .1832:.. 2172 21. | Scale 
fad. —— ot a plack etching: 

Hall, James. Section from the Mouth of the Genesee River to 

Instantur, Pa. N. Y. StatesAssembly Doc. 200, 2d Rep’t 

on 4th dist. 1838. Shows. in black and white a vertical 

section. 

Horsford, E. N. Geology of the Genesee River. Accompanies 

N: Y--State Assembly Doc. 200, 2d Rep’t on 4th dist. by 

James Hall. 1838. Shows various rock outcrops in black 

and white. 

Emmons, E. Map of the Tertiary of Essex County. N. Y. 

State Assembly Doc. 150, 1841, 5th Rep’t of the Geologist 

of the 2d dist. 1841. A black and white etching showing 

outcrops of rocks (Calciferous, Potsdam, gneiss etc. with 

Tertiary (?). 

Emmons, Vanuxem, Mather & Hall. Geologic Map of the State 

of New York. Colored geologic map published separately. 

SeeOO ci. “Scale Tin. == 12m. 

Emmons, E. Geological Map of Clinton County. “Geol. N. Y. 
Wir <2): 1842. 70 Ae ofr Primary, Calciferous, Potsdam, 

Chazy, Birdseye, Trenton etc. 
Map ofJefferson County. Geol. N. Y. pt 2. ~ 1842. 

pl. 16. A hand-colored map showing Primary, Lorraine, 

Trenton, Potsdam, Calciferous etc. 

Sections in the 2d geological district. . Geol. N. Y. 

pt.2. 1842. pl.6-12. Colored geological sections. 

Percival, James G. A map of Connecticut including a portion 
of New York. Scale 1in=5m. Accompanies ‘Report on 

the Geology of Connecticut.’’ 1842. 
Cozzens, Issacher, jr. A Geological Map of New York or, 

Manhattan Island. Accompanies ‘‘A Geological History 
of Manhattan or New York Island” by I. Cozzens, 1843 
(front). Shows the geology in colors and is accompanied 

by two sections. 



126 

(23) 

(24) 

(25) 

(26) 

(27) 

(28) 

(29) 

(30) 

(31) 

(32) 

(33) 

- (34) 

(35) 

(36) 

(37) 

1843 

1843 

1843 

1843 

1843 

1843 

1843 

1843 

1843 

1843 

1843 

1844 

1845 

1845 

1845 

NEW YORK STATE MUSEUM 

Hall, James. Gvological Map of thz Middle and Western States. 

Geol. N. Y. pt 4.. 1843. Follows p..685- Seale x in-——1a0emmn 

A large hand-colored geological map accompanied by a 
section sheet. 

Sections in the 4th geological district. Geol. N. Y. 
pt 4. 1843. pl. 2-13. Colored geological sections. 

Mather, W. W. Geological and Mineralogical Map of Part 

of Orange County. “Geol. N.Y. pt 3. 1843. pl qaepemelaeke 
and white. 

Geological sections in the 1st geological district. 

Geol. N. Y. pt 1. Various plates. 

North end of New York Island and sketch of Sterling 

Iron Mine. “Geol. N.Y. “pt 2. 1843. “pl. 30 saan 
geological maps. 

Map of the Hudson river district near Rhinebeck, 

Germantown etc. Geol) N.Y. “pt 1. ~ 1843). S7plo eee 
colored sketch map. 

Map of area from Barnegat to Fishkill- -on-the-Hudson. 

Geol. N. Y. pt 1. 1843. pl. 28. <A colored geologic sketch 

map with two sections. 3 

Geological sections on Long Island. Geol. N. Y. pt 1. 
io! be iegiegs 0) ler os 

— Geological sections of New York Island, and Lansing- 

burs, Rensselaer co:, “Geoll IN. pt 1...7 1645 epee 

: —* Oyster Pond Pom.) sands. Pomi..ere: Geol. N. Y. 

pels 1643.  -pl. 2. Small sketches of the sectosy sama 

topography. 

Map of Rockland county, Westchester county, Long 

Island and Staten Island and New York Island. Geol. N. Y. 

pt 1. 4843. pl. 1.: A large colored geologic map, 

Emmons, E. Agricultural and Geological Map of the State a 

New York. Same as ‘1842’ map of the four geologists 

but contains the Taconic system. 

Lyell, Szr Charles. Map of the Niagara District- Accom- 

panies ‘“ Travels in North America,’ by Sir Charles Lyell. 

1845. v.1, facing p. 30. A hand-colored map showing the 

strata ee to Helderberg. 

Birdseye View of the Falls of Nisa and Adjacent 

Country Colored Geologically. Accompanies ‘ Travels in 

North America,’”’ by Sir Charles Lyell. -1845. v. 1 Gromb): 

Color printing used on this map. A panoramic view of the 

country from Lake Erie to Lewiston. This is the first example 

of color printing found on any geologic map in the United 

States, and was done in London. 

Geological Map of the United States and Canada. 
Accompanies “ Travels in North America,” by Sir Charles 

Lyell. 1845. v. 2 (front). A very nicely hand-colored map. 

The New York portion was drawn from data obtained from 

the 1842 and 1843 reports of the Natural History Survey, 

as he had not seen the large map. 
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1850 Fitch, Asa. Geological sections across Washington county. 

No V aere soc.. Trans. (1849)... 1850. + Vv. g, facing. p. 320. 

1850 Geological map of Washington county. N. Y. Agric. 

moc, Trans. (7640). 1850. v. g, facing p. 907. A black 
and white etching showing surficial deposits. 

1853 Marcou, Jules. Geological Map of the United States and 
British Provinces of North America. Published with an 

explanatory text 1853. Scale 1 in. 90m. A hand-colored 

map showing the geology of New York State divided into 

Devonic, Upper and Lower Siluric, Igneous and meta- 

morphic, copper trap, New Red sandstone, Tertiary and 

Quaternary. 

1860 Geddes, George. Geological and .Topographical Map of Onon- 

daga County. N.Y. Agric. Soc. Trans. (1859). 1860. v. 10, 

eine ap 2tG. =~ scale “tT ini == 1% m. A large -hahd- 

colored map showing the areal geology from the Clinton to 

the Genesee formations accompanied by one _ structural 

_ section. 

1862 Denniston, Goldsmith. Map of Steuben county. N. Y. Agric. 

SOeun iiaitic. (EoOT)..' 1502. Vv. 21, facing p. 548. 43.5 x 

42.5 Cm, 

Map of Orange county. N. Y. Agric. Soc. Trans. 

(1862). 1863. v. 22, facing p. 136. The soils and rock out- 

crops are indicated by writing. 59 x 47.5 cm. 

1865 Credner, H. Geologische skizze von New York. Accom- 
panies ‘‘ Geognostistiche skizze der umgegend von New 

York.”” H. Credner, in Zeit. Deut. Geol. Gesel. 1863. v. 17, 

atl, 

1865 Legan, Sir W. E. (& Hall, James). Geological Map of Canada. 

Geological Survey of Canada. Atlas accompanying report 

of progress from commencement to 1863. 1865. Scale 
T in. = 125 m. A colored geologic map, including geology 

of a part of the United States by Hall. The New York por- 

tion was the first authoritative revision of the 1842 map. 

1863 

1866 Geological Map of Canada. Geological Survey of 

Canada, published separately. Scale 1 in. == 25 m. This 
map is the same as the one published in 1865 but on a larger 

scale.. The 1865 map was in reality a reduction from this 

map. 
1875 Carll, J. F. Map covering a portion of western New York. 

2d Geol. Sur. of Penn. Rep’t 1. Report of progress in Venango 
Chk Boys, x05 7-108. 

1875 Hall, James. Map of eastern United States. Mus. Rep’t 27 
(1873). 1875. 7ox50 cm. ,.This is the first geologic map 

dealing with New York State which was colored by color 

printing in this country. It shows the relations of the Niagara 

and Lower Helderberg formations. 
1880 Dana, J. D. Limestone Areas of Westchester County. Am, 

Joum Sci. 1980. -ser..3,.v. 20, pl. 5, facing p. 359. Scale 

rin. = 3m. A plain map showing limestone areas in blue. 
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1880 Limestone areas of Dutchess, Westchester and Putnam 

Counties, etc. Am. Jour. Sci. 1880. Sere 3, Vv. 2o0,mraei= 

p- 450. A black and white map showing limestone, archaean 

and trap formations. “Seale in —— mer im. 

1880 Part of Western Cortlandt. (Westchester co.) Am. Jour. 

Sci. 1880. ser. 3. 20: 194. A black and white geologic map. 

1880 Geological Map of Part of New York and New ~ 

Jersey from Prof. G. H. Cook’s map of New Jersey. Am. 
Jour. Sci. 2880. “ser. 3, v. 20, pl. 9. A black eamdiy anes 

geologic map of portions of Orange and Rockland counties. 

1881 Britton, N. L. A Geological Map of Richinond County. N. Y. 

Acad: Sci. Ann, 1882. vy. 2; pl 15, facing pp: rome emi 

Columbia School of Mines Ouart. 1831, vV.-2; plaeeoeale 
Riis —— 2 le ee Seen Cle 

1881 Dana, J. D. Geological Map of Southern Westchester County 
“and Northern New York Island. Am. Jour. Sci. 188r. 

ser. 3, v.21, pl re. Seale 1 in. == 2m. A plained 

_ limestone areas plotted in blue. 23.5 x 32.5 cm. 
Map of Parts of New York and New Jersey. Am. 

lictit Sct: 1881. ser. 3. 22: 106. ~- A¢ black anmdiiyganee 

geologic map of portions of Orange and Rockland counties. 

— Map of Stony Point (Rockland co.). Am. Jour. Sci. 

T881.. ser. 3. 22: 112. A ‘small black and wittes ana 
the Triassic, limestone and conglomerate being indicated by 

writing. 

1881 ——-— Map of Part of Western Cortlandt showing Peekskill, 

Verplanck, Tompkins Cove and Cruger Limestone Areas by 

Horizontal Linings. Am: Jour. Sci. ° 1881. sere yaeeeateme 

Black and white etching. 

1882 Hall, James. New York State. In report of Public Service of 

the State of New York. Scale 1 in. = 38 m. A black and 
white map. * 

1882 Johnson, Dr Lawrence. A Geological Map Designed to Illus- 

trate a Paper on the Parallel Drift of Hills of Western New 

York. Am. Jour... Sci.°/1882. vi2, ply 18, facine gems 

A black and white map with formations indicated by name 

and dotted boundaries. The first map dealing with glacial 

geology. — 

1884 Davis, W. M. A map showing portion of Greene county. Appa- 

lachia 1884. 3:.20-33. Accompanies paper by W. M. Davis 

en Little Mountains Bast of the Catskills.” Scale maay— 

2m. A black and white geological map of region near Cats- 

kill, with numerous sections. 

1884 ——— Map cf Greene county. Haivard Coll. Mus. Comp. 

Zool. Bul. 1884. 7: 311-29.  Accompanies paper on 

Folded Helderberg limestones east of the Catskills. 
1884 Wright, B. H. Map of Yates county. Mus. Rep’t 35 (1881). 

1884, between pl. 15 and 16. A colored geological map show- 
ing formations Marcellus to Chemung and salt, gas and stone 

Quarries. 24% 21 cm. 3 : 

1881 

1881 
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Clarke, J.M. A Geological Map of Ontario county. Geol. Rep’t 
4 (1884). 1885. Facing p. 8. A colored map showing forma- 

tions Salina to Chemung and Quaternary. Scale i in. 24m. 

30% 33.5 cm: 

Dana, J. D. Geologic Map of the Taconic Region. Am. 

Jenisct. £655. Set. 3. Vv. 209, facing p: 222. Includes 
northeast Ancram and Copake townships in Dutchess and 

Columbia counties. 
Ford, S. W. Vicinity of Schodack Landing. Am. Jour. Sci. 

1885. ser. 3. 29: 17. A small black and white geologic map 

showing the Lorraine and Lower Potsdam. 
Hall, C.E. Geologic Map of Essex county. Geol. Rep’t 4 (1884). 

Bosse acmer. 29. Ae x) 40.5, en. 

Wendt, A. F. Map of Putnam County. ‘Am. Inst. Min. 

Pine \1és5. Vv. (13,-facnmge p. 488. Gives simply mune 

locations. 
Beecher, C. E. & Hall, C. E. Map showing results of field work 

in Mohawk valley. Geol. Rep’t 5 (1885). 1886. Facing p. 8. 

Scale 1 in. 6m. A map of partial geology in colors; Little 

Falls to Amsterdam. 

Hitchcock, Charles H. Map showing distribution of iron ores 

ime New one stase. “roth, Census, Rep’t..- 1886... vi “15- 

Seale: Tit. —= 2 y 1m. 
Smock, J. C. Map oj Archaean Areas of the Highlands, east of 

the Hudson River. Mus. Rep’t 39 (1885). 1886. Facing 

p. 184. Scale 1 in. = 675 m. A black and white map 
showing Archaean areaseast of the Hudson river. 11x 18.5 cm. 

Ashburner, C. A. & Carll, J. F. Map of the oil regions of Penn- 

Sylvania and New York, Am. Inst. Min. Eng. 1887. ° 15 

540. Scale 1 in. == 50 m. A black and white map showing 

developed oil pools. 
Dana, J. D. Geologic Map of Middle and Northern Berk- 

ite a Ath, “OUT. SCi. 4897: Ser. 3. “pi. 432. 

Hitchcock, C. H. Geological Map of the Untted States and 

Parts of Canada. Am. Inst. Min. Eng. Trans. 1887. 

v. 15, facing p. 486. A colored geological map, scale rt in. = 

pest. 
Williams, S. G. Map showing geographic distribution of Tully 

limestone in central New York. Geol. Rep’t 6 (1886). 1887. 

Facing p. 28. Scale 1 in. == 8m. Tully limestone mapped 

in blue on plain map. 37.5 X Ig cm. 

Ashburner, C. A. Map of the Allegany O1l and Gas District. 

Am. Inst. Min. Eng. 1888. 16:958. Scale zr in. = 12 m. 

A black and white map showing the area of oil territory and 

the pipe lines. 

Sketch Geological Map of Portions of New York and 

Pennsylvama. Am. Inst. Min. Eng. 1888. v. 16, pl. 1, 

facing p. 958. ‘Scale 1 in. == 25 m. A colored geologic map 

showing formations Medina to Carboniferous. 

Kemp, J. F. Geologic Map of the Vicinity of Rosetown. Am. 
Jour. Sci: 1888. ser. 3. 36: 248. 

2 
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Martin, D. S. Geological Map of New York City. Accome 

panied by pamphlet, 1888. Scale 1 in. == 2 m. 

Walcott, C. D. Geologic Map of Part of Eastern New York, 
Western Vermont, Western Massachusetts and Northwestern 

Connecticut. Am... Jour. Se]. 1888... ser. 37.35" aamupieeee 

Shows the geology of the region east of the Hudson river in 
colors. | Scale. mie —— 16 ae 

Smock, J. C. Map showing location of iron ore mines in New 
York State. Mus. Bul. 7. 1889. Facing title-page. Scale 
Litt. .—— Torta, 

Darton, N. H. Geologic Map of Northern New Jersey and 
Adjacent Portions of New York and Pennsylvania. U. §, 
Geol. Sur. Bul. 67. 18090 CGront); also U.S. Geolsumeaa: 

85. 1892. p. 24-25.. Scale 1 in. = 84 m.. A colered aap, 

22) X22. Ci, 

Map of Rockland county. U.S. Geol. Sur. Bul. 67, 
1890. p. 40. Scale 1 in. 14m. A black and white geo- 
logic map showing Triassic, Cambrian, Archaean ete. 

Smock, J. C. Map of New York State (economic). Mus. Bul. 
io. 16090. Facing p: 306. Scale a im, —— 165 | ieee eer 

map on which the location of all building stone quarries is 
indicated in red. 58 x 60 cm. ; 

Lincoln, D. F. Map of Finger Lake region. Am. Jour. Sci. 
1892. ser: 3. 44: 291. A black and white map showing the 
glacial geology and the Corniferous and Tully limestone 

boundaries dotted in. 

Russell, I. C. Newark-Virginia and Other Newark Areas, 

U.S. Geol. Sur. Bul. 85: 18092. p. 20-21. Scale 11n3—— ea 

A colored map showing the Newark traps, etc. in southeastern 

New York. | 
Van Hise, C. R. (after McGee and Hitchcock). Geological Map 

of the Northeastern States. U.S. Geol. Sur. Bul. 86. 1892. 

Facing p. 348. New York State colored in two colors repre- 

senting Post-Algonkian and unclassified Precambric. 

Dale, T. N. Region between the Taconic Range and the Hudson 

Valley. U.S. Geol. (Sur ‘13th An. Rept" © pte 2auaeeaeee 

pl. 97. Scale 1 in. == 5 m. The geology of Rensselaer and 

Columbia counties shown on a colored map. 

Hobbs, W. H. A geological map of the Mt Washington district. 

Jour. Geol. 1893. v. 1, facing p. 726. Shows the geology 

of the eastern part of Columbia and Dutchess counties, in 

black and white. . 
Kemp, J. F. & Marsters, V. F. General Map of Lake Cham- 

plain Region showing Distribution of Dtkes. U. S. Geol. 

Sur. Bul. 107. 1893. pl. Il. Dikes are plotted on plamm map: 

ZOOS 25) iil. 

Sketch Map of Dikes at Split Rock and Vicinity. 
U. S. Geol. Sur. Bul. 107... 1893. p. 40. A-black andi white 

geological map showing distribution of dikes. 

Sketch Map of Dikes on Mill Brook near Port Henry. 
U.S. Geol. Sur. Bul. 07. 31893: p.-40. Scale 1m. = aTooum 

A small black and white map showing dikes. 
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Sketch Map of Dikes on Trembleau Point near Port 
Kent. U.S. Geol. Sur. Bul. 107. 1893. p. 45. 

(93) 1893 Merrill, F. J. H. Map of the salt region of Genesee, Livingston 
and Wyoming counties. Mus. Bul. 11. 1893 (cover). Scale 

rin. = 3m. On plain map the underground contours of the 

salt beds are given and the location of the wells. 52 x 32.5 cm. 

Map of New York State showing distribution of the 
Salina group and salt and gypsum deposits. Mus. Bul. 11, 

1893 (cover). Scale r1in.==16m. 38 X 55 cm. 

(95) 1894 Baldwin, S. P. Lake Champlain and tts Pleistocene Area, 
Am. Geol. 1894. v. 13, facing p. 170. A black and white 

map showing sand deltas, eskers etc. 

{96) 1894 Clarke, J. M. Map showing location of salt wells and mines in 
western New York. Geol. Rep’t 13 (1893). 1894. Facing 

p- 22; also Mus. Rep’t 47 (1893). 1894. Facing p. 215. 

Mapshowing areaof Onondaga salt group. Geol. Rep’t 

13 (1893). 1894. Facing p. 14; also Mus. Rep’t 47 (1893). 
1894. Facing p. 208. A plain map with the Onondaga salt 

group plotted in blue. 37x 14.5 cm. 

(98) 1894 Cushing, H. P. Map of Chazy township, Clinton county. Geol. 
Soc. Am. Bul. 1894. v. 6, facing p. 284. Accompanies paper 

on Faults of Chazy township. Scale 1 in. = %?m. A black 

and white geologic map with sections, 

Map of a portion of Clinton county. Geol. Rep’t 13 
(1893). 1894. Facing p. 480; also Mus. Rep’t 47 (1893). 

1894. Facing p. 674. Scale 1in.==2m, A black and white 

geologic map. 

(100) 1894 ——--- Map of parts of Clinton county. Geol. Rep’t 13 (1893). 
1894. Facing p. 478; also Mus. Rep’t 47 (1893). 1894. 

Facing p. 672. Scale rin.=-2m. A black and white geologic 

map, 

{100a) 1894 Darton, N. H. Map of southwestern part of Albany county. 
Geol. Rep’t 13 (1893). 1894. Facing p. 254; also Mus. Rep’t 

47 (1893). 1894. Facing p. 448. Scale rin.—13;m. A 
black and white stereogram. 

{92) 1893 

(94) 1893 

{97) 18094 

{99) 1894 

- {1o1r) 1894 Region around Saugerties. Geol. Rep’t 13 (1893). 
1894. Facing p. 317; also Mus. Rep’t 47 (1893). ~ 1894. 

Facing p. 504.. Scale 1 in. == 1 m._ A black and white 

stereogramic map showing formations Hudson River series 

to Hamilton. 

{102) 1894 Geologic Map of Kingston Region, Ulster co. Geol. 

Rep’t 13 (1893). 1894. Facing p. 318; also Mus. Rep’t 
47 (1893). . 1894. Facing p. 512. Scale x in. = 3000 ft. 
A black and white geologic map and sections. 

{103) 1894 — Stereogram of Shawangunk Mountain in Ulster county. 

Geol. Rep’t 13 (1893). 1894. Facing p. 346; also Mus. 

Rep’t 47 (1893). 1894. Facing p. 540. Scale 1 in. = 
3m. A black and white stereogram showing formations 

Hudson River to Hamilton, 
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Rosendale cement region, Ulster county. Geol. Rep’t 

13 (1893). 1894. Facing p. 326; also Mus. Rep’t 47 (18a2). 

1894. Facing p. 520. Scale 1 ins == 1: m, -A blacked 
white stereogramic map. 

Davis, W.M. Mapof southern part of the Kingston region. 

Geol. Rep’t 13 (1893). 1894. Facing p. 329; alsoMus. Rep’t 47 

(1893). 1894. Facing p. 523. © Seale 2 in. —-— mee iee 

and white map showing Cauda galli grit to Hudson River 

series, with sections. 

Hall, James. Preliminary Geologic Map of New York. Pub- 

lished separately. This map was compiled by W. J. McGee 

and is known as the McGee map. 

A map showing salt-producing districts of western 

New York. Geol. Rept 13 (4803). 1894. “Faciiepeeees 

also Mus. Rep’t 47 (1893). 1894.-. Facing p-72a52 som 

plain map the districts are marked in color. 34.5 x 21.5 cm, 

Kemp, J. F. Map of St Armand township, Essex county. 

GeolisRept m3] (1808): 1894.. Facing p. 470; Giso Mine 

Rep’t 47 (1893). 18094. Facing p, 664. Scale mame ——amme 

A black and white geologic map. 

Map of North Elba township, Essex county. Geol. 

Rep’t.13 (1893)... 1894. Facing p. 470: also Mus] Rep teag 
(1893). . 2804. Facing p. 664... Scale-1 in] —=345 30s 
black and white geologic map. 

Map of Keene township, Essex county. Geol. Rep’t 
13 (1893). 1894. Facing p. 68; also Mus. Rep t47 (@sea)- 

1894. Facing p.662. Scale 1 in. —= 34m. A blacked 
white geologic map. ji 

Map of Lewis township, Essex county. Geol. Rep’t 
13 (1893). 1894. Facing p. 466; also Mus. Rep’t 47 (1893). 
1894. Facing p. 660. Seale 1.in: — 35m.) Avolaemane 

white geologic map. 

Map of Elizabethtown township, Essex county. Geol. 

Rep’t 13 (1893). 1894. Facing p. 466; also Mus. Rep’t 47 
(7893): 1804. Facing p. 660. Scale1 in. —=@ oem 

black and white geologic map. 

Map of Crown Point township, Essex county. Geol. 
Rep’t 13°(1893). 1894. Facing p. 456; also Muss Rep tay 

(1893). 1894. Facing p. 650. Scale 1 in, = 22500 

black and white geologic map. 

Map of Essex township, Essex county. Geol. Rep’t 

13 (1893). 1894. Facing p. 460; also Mus. Rep’t 47 (1893)- 

1894. Facing p.654. © Scale 1 in. == 3 m.> Av blackman 
white geologic map. 

Map of Chesterfield township, Essex county. Geol. 

Rep’t 13 (1893). 18094. . Facing p. 462; also Mus Repay 
(1893). 1894. Facing p. 656: Scale 1 in. = 35 ae 
black and white geologic map. : 
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A map of Willsborough township, Essex county 
Geols Kept. 13. (1893). 1894. Facing p. 462; also Mus 
ken £47. (2393). 1894. Facing p. 656. A black and 

white geologic map. 

1894 Merrill, F. J. H. Economic and Geologic Map of New York 

State. Accompanies ‘‘ New York at the World’s Columbian 
Exposition,’’ the report of the Board of Managers of New 

York’s exhibit, 1894. Sealer ine ==) 54" Ts A complete 

colored geologic map of the State, also giving the location of 
all economic deposits. 59 X 67 cm. 

1894 Smyth, C. H. jr. Map of parts of Jefferson and St Lawrence 

eouaiies. = Geol. Rept 13, (1803)... 1894. -. Facing. p. 493; 

also Mus. Rep’t 47 (1893). 1894. Facing p. 686. A black 

and white geologic map. 

1894 White, T. G. Enlarged Map of Shores of Willsboro Bay and 

Wiullsboro Point, showing Distribution of Dikes. N. Y. Acad. 

Som ances toot. wre. VII. -Seale.r im) = 4asoo it: 

Shows dikes and other geologic features. 

Geologic map of Essex and Willsboro townships, Essex - 

Sannin ee mis ve. NCA sroCia: rans. 1804. \- “Vs .13,, pli. WE 

pedis Tin, —— r4 mM. 

1895 Darton, N. H. Preliminary geologic map of the Mohawk valley 
region. Geol. Rep’t 14 (1894).. 1895. Facing p. 33; also 

Miurmiepiedo (looaje  roos.. Vv. 2, facing: p.-33. ~ Scale = 

i= 7 Im. 

— Sketch Map of Region North of Mayfield. Geol. 

Rep’t 14 (1894). 1895. p. 46: also Mus. Rep’t 48 (1894). 

1895. 22 4G. Seale: 1 in. == § m1. A black and white 

geologic map. 

1895 Fairchild, H. L. Salient Features of the Glacial Geology of 

Rochester, N. Y. Am. Geol. 1895. VV. 2G, Tae “pais 

Scale 1 in. == 1m. Shows area of various glacial deposits. 

1895 Kemp, J. F. Geologic Map of Moriah and Westport Townships, 

Essex county. Mus. Bul. 14. 1895. Following p. 355; also 

Mins Rep bi 4ios V.Al, taco p. 356... Seale © in. == 1m. A 

black and white geologic map on topographic base. 38x 44 

cm. 
1895 Merrill, F. J. H. Geological Map of a Part of Southeastern 

New York. Mus. Bul. 15. 1895 (cover); also Mus. Rep’t 

48 (1894). 1895. v.1, afterindex-to Bul.15. Scale 1 in. = 

4m. Acolored geologic map, 23 x 35 cm. 

Economic and Geologic Map of New York State. 

ed. 2 of no. 117; Bul. 35. 1895 (cover); also Mus. Rep’t 48 

(rege. 1605... Vv. 1, lacing p. 365. 

1895 Ries, H. Map of New York State Showing Location of Clay 

Deposits and Manufactories. Mus. Bul. 12. 1895. (in 

cover); also Mus. Rep’t 48 (1894). 1895. v. 1, facing 

p..262., Scalerin.==14m. 56 x 67cm. 

1896 Fairchild, H. L. Map of Victor Kame Area. Jour. Geol. 

1896. v. 4, facing p. 139. Scale 1 in. = 12m. Shows 

various glacial deposits near Victor, Ontario co. 

1894 

1894 

1895 

1895 
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———- Map of Mendon Kame Area. Jour. Geol. 1896. 
v. 4, facing p.145.. Scale1in.==14m. Shows various glacial 
deposits around Mendon, Monroe co. 

——— Map of Junius Kame Area. Jour. Geol. 18096. 
v. 4, facing p. 151. Scale 1 in. —=-13 m. “Shows vamous 
glacial deposits around Junius, Seneca co. 

— General Map of the Ilrondequoit-Sodus District. 

Jour. Geol. 1896. v. 4, facing p. 131. Scale 1 in. = 15 m. 

Shows location in black and white of four kame areas. 

Ries, H. Map oj) Augen-gneiss Area. Bedford. Am. Geol. 

1896... v. 18, facing p>26r- Scale xm. —— 1 mi peewee 

tent of augen-gneiss, diorite, dikes and pegmatite veins 

around Bedford. 

Bishop, I. P. Economic and Geologic Map of Erie county. 

Geol. Rep’t 15 (1895). 1897. Facing p. 392; also Mus. 
Rep’t 49 (1895). 1898. Vv. 2, facing p. 302: Seales int —_7 me 

On plain map shows gas territory, wells, quarnes: cement and. 
brick factories. 21 xX 32cm. 

Clarke, J. M. Geologic Map Showing the Distribution of the 

Portage Group,.etc. -Geol. Ren’t 15 (7805). ~ =807-)sp-9uar 

also Mus: Rep't 40 G805). 2808. pt 2, p. Go. ~Sealanaiae 

5 m. A colored geologic map of a portion of western New 

York. 

—~— Geologic Map of a Part of Chenango and Cortland 

Counizes. -Geol: Rep’t 15 (2805)... 18907. “Eacina= panes 

also Mus. -Rep't-49 (1895). 1898. pt 2, p. 42. “Sctalemguae—— 

5m. Acolored geologic map. 

Cushing, H. P. Map of Clinton county. Geol. Rep’t 15 (1895). 

1897. -Facing p. 503; also Mus. Rept. 40 (1805)srseue 

v. 2, facing p. 503. Scale 1 in. = 53m. Shows on a black 

and white map the Precambrian boundary. 

Map of Altona township, Clinton county. Geol. 
Rep’t 15 (2895). 1897:. p. 563; also Mus? Rep tap eeaenre 

1898. 2:563. Scale 1 in. 23m. A black and white 
geologic map. 

Map of Chazy township, Clinton county. Geol. Rep’t 

15 (1895). 1897. p. 567: also Mus. Rep’t 49 (1895). 1898. 

2: 567. Seale. 1 iny==2 m..~ A black-and white seetemec 

imap: 
-- Map of Champlain township, Clinton county. Geol. 

Rep’t 15 (1895). 1897. p. 572; also Mus. Rep’t 49 (1895). 
1808. Da sy to Scale rin: == om A black and white 

geologic map. 

- Map of Beekmantown township, Clinton county. 

Geol. Rept “15 Sees: 1897. p. 560; also Mus. Rep’t 49 
(1895). 18098. ; 560. ~ Scale 1m. == 3 mag eee 

and white geologic map. 

Map of Plattsburg and Sehuyiet Falls townships, 

Clinton county. Geol. Rep’t 15 (1895). 1897. p. 553; also 

Mus. Rep’t 49 (1895). 898i. es Sess Scale 1 in. == 
3 m. A black and white geologic map. 
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Map of Peru township, Clinton county. Geol. Rep’? 

15 (1895). 1897; also Mus. Rep’t 49 (1895). 1898. 2: 550. 

Scale 1 in. == 3m. A black and white geologic map. 

—— Map of Ausable township, Clinton county. Geol. Rep’t 

15 (1895). 1897. p. 546; also Mus. Rep’t 49 (1895). 18098. 

2: 546. Scale 1 in.=3m. A black and white geologic 

map. 

Map of Black Brook, Clinton county. Geol. Rep’t 15 

(1895). 18097. p. 542; also Mus. Rep’t 49 (1895). 1898. 

2: 542. Scale 1 in. = 3m. A black and white geologic 

map. 

Map of Saranac township, Clinton county. Geol. 

Rep’t 15 (1895). 1897. p. 539; also Mus. Rep’t 49 (1895). 

1808. > eae tn Set tit ea, A black and white 

geologic map. . 

Map of Dannemora township, Clinton county. Geol. 
Rep't 15 (1895). 1897. p. 536; also Mus. Rep’t 49 (1895). 

1898. Bea Oo = 2 GALS da Ie —— 3 1. A black and white 

geologic map. 

Map of Ellenburg township, Clinton county. Geol. 

rept) £5. (1895). - 1807. p. 533; also Mus. Rep’t 49'(1895). 

Peer pete Seu  Segle. nti. ——.2 mi. >A. black and white 

geologic map. 

Darton, N. H. & Hall, J. Preliminary Geologic Map of Albany 

county. Geol. Rep’t 15 (1895). 1897. v. 1, facing p. 738; 

also Mus. Rep’t 49 (1895). 1898. v. 2, facing p. 738. Scale 

rin. 1m. A colored geologic map on topographic base. 

74.5% 75.cm. 

Fairchild, H. L. Maps accompanying paper on Lake Warren 

shore lines in western New York and the Geneva beach. 

Geol Soe Am. “Bil: (1897. -v. 8, pl. 30. : 
Pleistocene Geology of Western New York. Geol. 

Mae. tan 7. iV. 4, tact p. 5209.) Scale 1° in. — 25 mat A 

black and white map showing glacial deposits. 

Kemp, J. F. Geologic Map of Newcomb Township, Essex county. 

Geol. Rep’t 15 (1895). 1897. p. 604; also Mus. Rep’t 49 

(1895). +1898.“ v.. 2; facing p. 604. Scale 1 in—=,2$m. A 

black and white geologic map. 

Geologic Map of Minerva Township, Essex county. 

Geol. Rep’t 15 (1895). 1897. p. 602; also Mus. Rep’t 49 

(7895). = x808.  v. 2; facing p. 602. Scale 1 in. == 2m. A 

black and white geologic map. 

Geologic Map of Ticonderoga Township, Essex county. 
Geol. Rep’t 15 (1895). 1897. Facing p. 600; also Mus. Rep’t 
49 (1895). 1898. v. 2, facing p. 600. Scale 1 in. = 1$ m. 

A black and white geologic map. 

Map of Schroon township, Essex county. Geol. Rep’t 
15 (1895). 1897. Facing p. 592; also Mus. Rep’t 49 (1895). 

1898. v. 2, facing. p. 592. Scale 1 in. 1% m. A black and 
white geologic map. 
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—— — Map of North Hudson township, Essex county. Geol 

Rep't 15 (7895). 1897. acing p. 5090; also Mus. Repiaee: 

(7895): /1898. Vv. .2, facing -p.. 590:.. Scale; tia, —=1 ee 

black and white geologic map. 

Map of St Armand township, Essex county. Geol. 

Rep’t 15 (1895).. 1897. Facing p: 588; also Mus “Rep cea 

(1895). 1898. Vv. 2, facing =p. 568. Scale l1 i, ——a See 

black and white geologic map. 

Map of Wilmington township, Essex county. Geol. 

Rep’t 15 (1895). 1897. Facing p. 586; also’ Mus. Rep ta 

(1895). £398. “v. 2, facine p: 5386. Seale 1 im, ——gawaemen 

black and white geologic map. 

————- Map of Jay township, Essex county. ‘Geol, Repieus 

(1895). 21807. Facing p. 582: also Mus. Rep fi 4omG@ucensr 

1898. Vv. 2, facing p. 582. Scale. 1 m,.—17 m, YA placeame 
white geologic map. 

Map of Chesterfield township, Essex county. Geol: 

Rep't 15 (7895): 1807.. Facing p: 580; also Mus teparede 

(1895). 1898. v. 2, facing p. 580.. Scale 1 in. =12 m. A 

black and white geologic map. 

Luther, D. D. Geological Map of Onondaga County. Geol, 

Rep’t 15 (1895). 1897. Facing p. 302; also Mus. Repaae 
(1895). 1898: “pt-2; facing p. 302.. Scale 7 1. —— tree 

colored geologic map. 34 x 38 cm. 

Map of Naples township, Ontario county. Geol. Rep’t 
r5 (7895): | 1807. p.-236; also Mus. Rep’t 49 (c805)eemeqar 

2: 236. A colored geologic map, topography in shading. 

TOs XS) ECM, 

Merrill, F. J. H. Map of New York State showing location of 

stone quarries. Mus. Bul. 17. 1897 (in cover); also Mus. 
Rep’t so (1896). 18098. v. z.. Seale. 1 in. == 12 mss sions 

location of building stone and road metal quarries. 68 x 92 cm, 

Map of New York State Showing Distribution of Rocks 

Useful for Road Material. Mus. Bul. 17. 1807 (in cover); 
also Mus. Rep’t 50 (1896). 121898... v. 1. Scale 1 in. =—345mm 

34 X 44 cm. 
Prosser, C. S. Map of Central New York showing distribution 

of the Hamilton and Chemung series. Geol. Rep’t 15 (1895). 
1897. Facing p. 87; also Mus. Rep’t 49 (4895): 1808.) 2eSae 

Scale iain —— 5 ame 2 Colored geolosic map, 

Ries, H. Map showing the mines and quarries of Orange county. 
Geol. Rep’t 15 (1895). 1897. p. 475; also Mus. Rep’t 49 
(1805) 1808. oss) Cale. se etiy (= epee A plain 
map indicating the location of the mines and quarries. 

Map of a portion of Orange county. Geol. Rep’t 15 
(1895). 1897. p..415; also Mus. Rept 49° (@8o5).eeecuae 

pt 2, p. 415. Scale 1 in.==1_m. A black and white geologic 
map. 
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— Geologic Map of Orange County. Geol. Rep’t 15 (1895). 

1897. Facing p. 395; also Mus. Rep’t 49 (1895). 1898. 

pt 2, p. 395. Scale 1 in. = about 24m. A colored geologic 
Map. 24 kX 44cm. | 

——— Map of Warwick township, Orange county. Geol, 

Rep’t 15 (1895). 1898. p. 408; also Mus. Rep’t 49 (1895). 

1898. pt 2, p. 408. Scale 1 in.==1m. A black and white 
geologic map. 

A map of Bull Hill, Orange county. Geol. Rep’t 15 

(1895). 1897. p. 420; also Mus. Rep’t 49 (1895). 1808. 

2:420. A black and white geologic map. 

Map of the region west of Cornwall, Orange county. 

Geole Rept. 15 (1895). 1897. p-.427; also Mus. Rep't 49 

(1595). 180s, 22427. 

Map of Chester township, Orange county. Geol. Rep’t 

15 (1895). 1897. p. 428; also Mus. Rep’t 49 (1895). 1898. 

2 :428. Scale 1 in.=1m. A black and white geologic map. 

——— Map of Deer Park township, Orange county. Geol. 

Rep’t 15 (1895). 1897. p. 470; also Mus. Rep’t 49 (1895). 
1898. 2:470. Scale 1 in.==1m. A black and white geo- 

logic map. 

Map of Hamptonburg township, Orange county. Geol. 

Rep’t 15 (1895).. 1897. p. 472; also Mus. Rep’t 49 (1895). 
1898. 2 :472. Scale 1 in. = 4%wm. A black and white geo- 

logic map. . 

Ruedemann, R. Map accompanying paper on evidence of 

current action in the Ordovician of New York. Am. Geol. 
FSH 7 eV, Pls 22% 

Fairchild, H. L. Map Showing Glacial Lake Geology of Western 

Naw ore Geol, Seci Am.  Bul.-:1898.°: vs ‘to, pli go0 A 
black and white map showing distribution of kames, drum- 

lins etc. 

Kemp, J. F. Map of the Lake Placid region. Mus. Bul. 2r. 

1898. (cover); also Mus. Rep’t 52 (1898). 1900. Scale 
1 in. == 1m. Colored geologic map on topographic base, 

including Lake Placid and region to the east. 33 x 34 cm. 

Mer ill, F. J. H. A relief and geologic map of New York State. 

Mus. Bul. 19. 1898 (cover); also Mus. Rep’t 51 (1897). 

1899. Vv. 1, facing p. 102. Scale 1 in. == 24m. On a relief 
map, the extent of the geologic systems is shown in colors. 

33 Se.a3/.em: 

Map of Davenport’s neck, New Rochelle. Mus. Rep’t 

50 (1896). 1898. v.1,-pl. VI. Scale 1 in. 1250 ft. Shows 

outcrops of serpentine and Ordovician schist. 

Quereau, E. C. Jamesville lake (glacial). Geol. Soc. Am. Bul, 

TS8OS. Vr 0; pl. 12. 

Bishop, I. P. Map of portion of Cattaraugus county. Geol. 

Rep’t 17 (1897). 1899. Facing p. 62; also Mus. Rep’t 51 

(1897). 1899. v. 2, facing p. 62. Scale 1 in. ==-1%m. The 

oil and gas fields plotted in black and white. 
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1899 Cushing, H. P. Portion of Potsdam and Pierrepont townships, 

St Lawrence county. Geol. Rep’t 16 (1896). 1899. p. 25; 

also Mus. Rep’t 50 (1896). 1899. 2:25. Scale 1 in. == 4% m. 
Shows ‘outcrops and quarries in black and white. 

1899 — Geological map of Franklin county. Geol. Rep’t 18 

(1898). 1899 (in cover); also Mus. Rep’t 52 (1898). t1g00. 
v. 2 (in cover). Scale 1 in.== 5m. A colored geologic map. 

29 X 39 cm. 

1899 Map of St Lawrence and Franklin counties. Geol. 

Rep't 16 (1896); 1890. Facing p. 4; also Mus) Rep aese 

(1896). 18099. v. 2, facing p. 4. Scale 1 in. == 5 m. Shows 
in black and white the outcrops of the various formations. 

1899 Dale, T. N. Map of Slate Belt of Vermont and New York. 

U.S. Geol. Sur. roth An-' Rept 1899: pt 3, p. 176,. pemle 
I in.==2%m. A colored geologic map on topographic base. 

1899 Quarry Map of Slate District (Washington co.). U. S. 

Geol. Sur. roth An. Rep’t. 1899: pt 3, p. 268. Scaletueae 

== 4m. Shows part of eastern Washington co. A colored 

geologic and topographic map. 

1899 — Map of Hampton and Granville Showing Slate Quarries 

(Washington co.). ~ U.S. Geol: Sur. roth An: Rep tpi: 

1899. p. 266. Scale 1 in. =4m. A colored geologic and 

topographic map. 

1899 Fairchild, H. L. Map Showing Shore Lines and Outlets of 

: Glacial Lakes in Central New York. Am. Jour. Sci. ser. 4. 

1899. v.47, pl. 6.. Scale 1 in-==8 mm. Avblack and waite map 

1899 Fisher, W. L. Geologic Map of Velaware County. Geol. Rep’t 

17 (1897). 1899. Facing p.104; also Mus. Rep’t 5us@eaeq)- 

1890. \V. 2, facing p. 104. Scale 1 in’ 5 m. Coloredigea= 

logic map. 32's 34 cm: 

1899 Grabau, A. W. Map of Hamburg township, Erie county. Geol. 
Rep’t 16 (1896). 1899. Facing p. 230; also Mus. Rep’t 50 

(1896). 1899. v. 2, facing p. 230. A black and white map 

showing outcrops of Hamilton group. 

1899 Kemp, J. F. Map of Lake Sanjord (Essex co.) Roce: Show- 

ing Location of re Bodies. U.S. Geol. Sur. 19th Anz Rep’t 

Dts sn £800. hacimgr pe 40. 

1899 Map of Portions of Elizabethtown and Westport 

(Essex co:).- U.S. Geol. “Sur: roth An. Rep’t pt 38 e1se0. 

p. 398. Scale 1 in. 1m. A colored geologic and topo- 

graphic map. 

1899 Map of portion of Hamilton co. Geol. Rep’t 18 (1898). 
1899. Facing p. 141; also Mus. Rep’t 52 (1898). Ig00. 

v. 2, facing p. 141. Scale 1 in. ==24m. A black and white © 

geologic map. . 

1899 Map of vicinity of Wells village, Hamilton county. 
Geol. Rep't 18 (1898). 1899. Facing p. 144; also Mus. 
Rep’t 52 (1898). ‘1900. v. 2, facing p. 144. \ Scale x am—= 

about 4m. A black and white geologic map. 
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Map of Johnsburg township, Warren county. Geol. 

(1898). 1899. Facing p. 158; also Mus. Rep’t 52 
f7898). “1900. Vv. 2, facing p. 158. Scale 1 in.=2m. A 

white geologic map. 

Map of Fort Ann township, Washington county. Geol, 

(1898). 1899. Facing p. 162; also Mus. Rep’t 52 

(7808). 1900. v..2, facmg p. 162, Scale 1 in. =2m, A 
white geologic map. 

& Newland, D.H. Map of Long Lake and Indian Lake 

townships, Hamilton county. Geol. Rep’t 17 (1897). 1899. 

Facing p. 552, also Mus. Rep’t 51 (1897). 1899. v. 2, facing 
p- 552. Scale rin. 6m. A black and white geologic map. 

17 (1897). 
1899. V. 

Map of Newcomb township, Essex county. Geol. Rep’t 
1899. Facing p. 550; also Mus. Rep’t 51 (1897). 

2, facing p. 550. Scale 1 in. = 3m. 

white geologic map. 

A black and 

Map of Minerva township, Essex county. Geol. Rep’t 

Geol, Rep’t 

A black and 

Geol. Rep’t 

A black and 

Geol. Rep’t 

17 (1897). 1899. Facing p. 550; also Mus. Rep’t 51 (1897). 

1899. v. 2, facing p. 548. A black and white geologic map. 

Map of Bolton township, Warren county. 
17 (1897). 1899. Facing p. 534; also Mus. Rep’t 51 (1897). 

1899. v. 2, facing p. 534. Scale 1 in. = 2} m. 

white geologic map. 

Map of Chester township, Warren county. 
17 (1897). 1899. Facing p. 536; also Mus. Rep’t 51 (1897). 

1899. v. 2, facing p. 536. Scale 1 in. — 23m. 

white geologic map. 

Map of Hague township, Warren county. 

17 (1897). 1899. Facing p. 538; also Mus. Rep’t 51 (1897), 

1899. V. 

Rep’t 17 

(1897). 1899. v. 2, facing p. 530. Scale 1x in. 

2, facing p. 538. 

Map of Fort Ann township, Washington county. Geol, 
(1897). 1899. Facing p. 530; also Mus. Rep’t 51 

black and white geologic map. 

Rep’t 17 

black and 

Map of Whitehall township, 

=2im. A 

Map of Whitehall village and ridge to the west. Geol. 
(1897). 1899. Facing p. 522; also Mus. Rep’t 51 

(1897). 1899. v. 2, facing p. 522. Scale 1 in. —=4%m. A 
white geologic map. 

Washington county. 

Geol. Rep’t 17 (1897). 1899. Facing p. 520; also Mus. Rep't 

51 (1897). 1899. v. 2, facing p. 520. Scale 1 

A black and white geologic map. 

in. == 1? m. 

Map of Dresden township, Washington county. Geol. 

Rep’t 17 (1897). 1899. Facing p. 514; also Mus. Rep’t 51 
1899. v. 2, facing p. 514. Scaler in. = 2}-m. 

A black and white geologic map. 
(1897). 

Map of Putnam township, Washington county. 
Geol. Rep’t 17 (1897). 1899. Facing p. 512; also Mus, 

Rep’t 51 
=) he 

(1507)... “15909! Vv. .2, facing p. 512: 

A black and white geologic map. 
Seale 1 in, 
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Map of part of Warren county. Geol. Rep’t 17 (1897). 

1899... Facing -p.- 546; also Mus: Rept 51 (1807). 9 memes 

v.2, facing p. 546. Scale 1in;—4m-. A black andewise 
geologic map. 

Map of Horicon township, Warren county. Geol. 

Rep’t 17 (1897). 1899. Facing p. 544; also Mus. Rep’t 51 

(1897). 1899. vV..2; facing p..544: “Scale 1 im) =—oedeeeeee 

black and white geologic map. 
Kummel, H. B. Map of portion of Tarrytown and Ramapo 

quadrangles. Geol. Rep’t 18 (1898). 1899. (pocket) ; 

also Mus. Rep’t 52 (1898). - 1900. v. 2 (in pocket). Scale 
1 in. == 1m... Colored geologic map on topographic base, 

showing extent of Triassic rocks. 44 x 45 cm. 

Newark Area of New Jersey and New York. Jour. 
Geol. 1899. 7:23. A small black and white geologic map. 

Map of Newark Rocks in New York State. N. J. 

Geol. Sur. (1898). 18995 p. 46. ~ Scale + in) ——sce eee 
small black and white geologic map of southeastern New 

York | 

Luther, D. D. Geologic map of the salt region, western and 

central New York. Geol. Rep’t 16 (1896): 1899. Facing 

p: 172; also Mus..Rep't 50 (1806). ; 1890... v. 2, faciteajouagee 

Scale 1 in. == 16m. A colored geologic map including also 

location of salt wells and mines. 24 x 45 cm. 

Orton, E. Portion of Chautauqua county. Mus. Bul. 30. 

1899... Facing p. 492; also Mus. Rep't 53 (1800)3 age = 
v..1, facing p.-492.  Scale.1 in: — 6 m: ~ Colored@peularie 

map Ripley to Irving. 22 x 7 cm. 

Prosser, C. S. Map showing distribution of middle and upper 

Devonian rocks in central New York. Geol. Rep’t 17 (1897). 

T8Qo. Facing p. 65; also Mus. Rep’t 51 (1897). 1899. 

v. 2, facing p. 65. Scale 1 in. — 5 m.. A coloredjscolesme 
Mia. Olek 2625. Cia 

White, T.G. Map of the Vicinity of Frankfort Hill (Herki- 

mer co.) Mus. Rept 51° (1897). (28090. Pacis jpsmnse 

Seale rin. == 1m. A geologic map on topographic base. 

) Beh os LOSS Chin. 

Map of portions of Oneida and Lewis counties. Mus. 

Rep't sz (1897); “1890. v:. 17 facing —p. r54.)° Sealomamaees 

== 24m. A black and white geologic map of the Precambric 

boundary. 16 xX 49.5 cm. 

Clarke, J. M. Geological Map of the Becraft Mountain Syn- 

cinal, Columbia county. Mus. Mem. 3. 1900. Facing 

p. 12; also Mus. Rep’t' 53 (1890). xoor. Vv. 2; facie pares 

Scale 1 in. ==120 rd. Black and white map. 
Prosser, C. S.; Cumings, (E. R.) & Fisher, (W. L.). Geologic 

map of Amsterdam quadrangle. Mus. Bul. 34. 1990 (in 
cover); also Mus. Rep’t 54 (1900). 1902. v. 1, facing p. 484. 

Scale rin. ==-1m. Colored geologic map on topographic base. 

33° X 4455, Cll: 
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1900 Ries, H. Map of New York State showing location of clay and 

shale deposits and factories. Mus. Bul. 25. 1900 (in cover); 

also Mus. Rep’t 54 (1900). s1g02. v.2 (in cover). Scale 

fa ae) ss x 6D. 5 cm: . 

t9go1 Cushing, H. P. eological Map of Part of Clinton County. 

Geol. Rep’t 19 (1899). t1g01. Facing p. r4o; also Mus. Rep’t 
53 (1899). 1901. v.41, facing p. rqgo. Scale 1 in. = 5 m. 

A colored geological map. 

IQOI Geological Map of Portion of Clinton County. Geol. 
Rep’t 19 (1899). tg01.. Facing p. 139; also Mus. Rep’t 

53 (1899). gor. v. 1, facing p.r39. Scale rin. = 1m. 
A colored geologic map on topographic base, accompanied 

by 3 sections. 

1901 Grabau, A. Map of Niagara river and vicinity. Mus. Bul. 
45. Igor (in cover); also Mus. Rep’t 54 (1900). Igo2. v.4 

(in cover). Scale 1in.==1m. A colored geologic map on 

topographic base. 38 x 84.5 cm. 

1901 Greenwood, J. W. Map of oil territory of Allegany county. 

Geol. Rep’t 19 (1899). Ig01. Facing p.r1o7; also Mus. 

Rep’t 53 (1899). s«g01. v.41, facing p. rio7. Scale 1 in. 

== 31m. A black and white map showing proven oil and 

Gas Ternary ..17 25.5 em: 

1901 Kemp, (J. F.) & Hill, (B. F.). Map of Caldwell township, Warren 
county. ‘Geol»Rep't-19. (1899). - 1901; Facing p. 1225 

also Mus. Rep’t 53 (1899). Igor. v.1, facing p.r22. Scale 

rin.==1}m. A black and white geologic map. 

Igor Map of the “‘ Noses,’’ Montgomery and Fulton counties. 

‘seol. Rep’t 19 (1899). 1901. Facing p. 132; also Mus. 

kept 5g (1890)... 190%. — V..1, facing p. 132. Scale) zm. 

=—1m. Shows outcrops of Granville gneiss along Erie canal 
on topographic base. _ 

1901 Map of northern Fulton county. Geol. Rep’t 19 

(1899). sg01. Facing p. r29; also Mus. Rep’t 53 (1899). 
1901. v.11, facing p.r29. Scaler1in.=—5m. A black and 

white geologic map. 

I9CI Map of northern Saratoga county. Geol, Rep’t 19 

(1899). «901. | Facing p. r28; also Mus. Rep’t 53 (1899). 

Igor. v.1, facing p.r28. Scale 1 in, 4m. 

Igo1 Map of Queensbury township, Warren county. Geol. 

Rep’t 19 (1899). «1901. Facing p. r26; also Mus. Rep’t 53 

(2899)). igor.’ ‘v. 2, facing p. r26. Scale 1 in. —2m,°.A 

black and white geologic map. 

1901 Leverett, (F.) & Taylor, (F. B.). Pleistocene maps of western 

New York. U.S. Geol. Sur. Monogr. 41. 1.901. pl. 21, 23, 

26. Various maps showing the extent of glacial lakes. 

tyvt Leverett, F. Map showing glaciated area of Olean quadrangle. 

U. S. Geol. Sur. Monogr. 41. r1go1 (in pocket). Scale 1 in. 

== I m. A topographic map showing the glaciated and 

nonglaciated area of the district. 
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A pleistocene map of central United States.  U. S. 
Geol. Sur. Monogr. 41. rg01. pl.2. Shows glacial deposits 
in western New York in colors. 

Pleistocene Features Southeast of Buffalo. U. S. 

Geol. Sur. Monogr. 41). roor. pl. 25: scale: 5 inet 
A colored map. 

Pletstocene Map of Part of Dunkirk, Cherry Creek and 

Silver Creek Quadrangles. U. S. Geol. Sur. Monogr. 41. 

19g0or.° pl. 19. “Scale 1 in.:== 2? m: — A colored pleisto¢ene 

“map on topographic base. * 

Map of portions of Pennsylvania, Ohio and New York. 

U.S. Geol. Sur, Monoer. 44° 1901. pl. 15. -Scalevuymee— 

20 m. Shows in colors the pleistocene features of south- 
western New York. 

— Pleistocene Map of the District between Niagara River 

and Rochester. U.S. Geol. Sur. Monogr. 41.- (roors plese 

Scale rin. == 3m. A colored pleistocene map on topographic 

base. . 

Merrill, F. J. H. Geologic Map of New York State. Issued 

separately with accompanying description. Mus. Bul. 56. 

T9o2+. Sealesr ine ——) = aa 
Ries, H. Map of New York State showing location of lme- 

stone quarries, marl beds and cement plants. Mus. Bul. 44. 
1901 (Gn cover); also. Mus. Rept 54. <@ooc). 19eenumamems 

(im COVER)is wCale 1 1. iis 17am ya ema: : 

Map of New York State showing limestone formations. 

Mus. Bul. 44. s1g01 (cover); also Mus. Rep’t 54 (1900). 

1902, V. 3 Gn cover). Scale rin: —=24 m.* A> coloredeaea- 

logic map of the various limestones of the State. 44.5 x 35 cm. 

Ruedemann, R. Map of portion of Albany and Rensselaer 

counties. Mus. Bul. 42. t1g01. Facing p. 480; also Mus. 
Rep t 54*(1900): 1902. “v.°3, facing. p: 480) “Scale et 

1 m. A colored stratigraphic map showing subdivisions 

of the Hudson River beds. 24.5 x 51.5 cm. : 

Smyth, (C. H. jr). Geologic Map of Portions of St Lawrence 

and Jefferson Counties. Geol. Rep’t 19 (1899). r1g01. Facing 

p- 185; also Mus. Rep’t 53 (1899). «901. v. 1, facing p. r85. 

Seale 1 in. == 24m. A colored geologic map: 16.5 x 26/5 em: 

Woodworth, J. B. Map of Oyster Bay and Hempstead quad- 

rangles, Long Island. Mus. Bul. 48. 1901 (in cover); also 

Mus, Rep’t' 54 (1900).. 1902. v. 4 (in cover). Scale £ in)—= 

1 m. A colored pleistocene map, on a topographic base. 

ei apy Momence 

Cushing, H. P. Geologic Map of the vicinity of Saranac Lakes. 

Mus: Rep’t 54 (1900)) -a1902. —) v...1, facing »p..125..0 eale 

/ ih in "5 iit, i A eOlonedyeeolosicaumap: 
Eckel, E. C. Quarry Map of Southeastern New York. Geol. 

Rep’t 20 (1900). 1902. Facing: p. r1r43; also Muse Repos 
54 (1g00). #002. ¥: 1; facing’ p. di4g.o scale ain. 

Location of quarries in red on plain map. 28.5 x 38 cm. 
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Finlay, G. I. Geologic map of Minerva township, Essex county. 

Geol.. Rep’t 20 (1900). s«g02. Facing p. r1o2; also Mus. 
Rep’t 54 (1900). 1902. v. 1, facing p. rro2. Scale rin. = 

22m. A colored geologic map. 

Hollick, (A.) & Merrill, (F. J. H.). Map of Staten Island quad- 

rangle. Historical geology sheet. U.S. Geol. Sur. Folio 83. 

1902. Scale 1 in. 1m. A colored geologic map on topo- 

graphic base. 

Merrill, F. J. H. Map of Brooklyn quadrangle — Historical 

geology sheet. U.S. Geol. Sur. Folio 83. 1902. Scale 1 in. 

= 1m. A colored geologic map on topographic base. 

& assistants. Map of Harlem quadrangle — Structure 

section sheet. U.S. Geol. Sur. Folio 83. 1902. Scale 1 in. = 
1m. A colored geologic map with interpolated sections. 

Geologic map of Harlem quadrangle. U.S. Geol. Sur. 

Folio 83. 1902. Scale 1 in. ==1m. Colored geologic map on 

topographic base. 

Salisbury, (R. D.) & Peet, (C. E.). Map of Staten Island quad- 

rangle — Surficial geology sheet. U.S. Geol. Sur. Folio 83. 

njg2. senile £) in. —— 1 mm. A.colored pleistocené: map* on 

topographic base. 

— Map of Brooklyn quadrangle — Surficial geology sheet. 

Us, Geol--Sur. Folio 83; 1902. Scale 1 in. = 1 m. -A colored 

pleistocene map on topographic base. 

& Kummel, (H. B.). Map of Harlem quadrangle — 
Surficial geology sheet. U.S. Geol. Sur. Folio 83. 1902. 

Scale 1 in. ==1m. A colored pleistocene map on topographic 

base. 

van Ingen, G. Map of portions of Clinton and Essex county. 

Mus. Bul. 53. 1902. . Facing -:p. 539; also Mus.. Rep’t 55 

G@e6i)y. t903.. Facing p. 539. Scale 1 in. = 1 m. Outcrops 

of Beekmantown and Potsdam formation in colors on topo- 

graphic map. 

Clarke, J. M. Map of New York State showing location of 

mastodon remains. Mus. Bul. 69. 1903. p. g21; also Mus. 

mem GO (igos).. 1904; 9 Vv. 2; facing p. p21. Scale 1 ine == 
60 m. 

—--—— Glenn, (L. C.) & Butts, (C.). Geologic map of Olean 

quadrangle. Mus. Bul. 69. 1903 (in cover); also Mus. Rep’t 

SOetxno2). : 1904,.-V. 2) (in cover). ~Sceale © ny == 1 m> +A 

colored geologic map on topographic base. 34.5 X 45.5 cm. 

& Luther, (D. D.). Map of Union Springs and vicinity. 

Mus. Bul. 69. 1903. Facing p. 131; also Mus. Rep’t 56 

(1902). 1904. v. 2. Scale 1in.==1m. A colored geologic 
map on topographic base. 18.5 x 22 cm. 

Stratigraphic map of the Portage divisions west of 

Seneca lake. Mus. Bul. 69. 1903 (in cover); also Mus. Rep’t 

BO Kaoos). roG4, .v. 2 (an cover). Scale 1 in. == 10m. The 

various divisions of the Portage indicated in colors. 25 x 54cm. 
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1903 Cleland, H. F. Geologic Map of the Cayuga Lake Region. 

U.S. Geol. Sur.“ Bul.216-- 190%... Facing 1p: «4. > scale 

== 6m. A colored geologic map. 

1903 Dickinson, H. T. Map of the bluestone region of the eastern 

Catskills. Mus. Bul. 6r. © 1903. Gn cover); also” Musiikeaee 

56 (1902). 1904:: V. 1.-Gm cover). Scale a in.’ —— — eae 

showing quarries and ledges of bluestone on the topographic 

base. 245) xa so Gace 

Map of New York State showing Hamilton group and 

bluestone. quarries. “Mus.. Bul.-67.> 1903 “Gn cover) aaise 

Mus: Rep't 56- (2902). * roo4.- Vv. 1. - Seale ty 182 eee 

On railroad map the lower boundary of the Hamilton group 

is indicated together with the location of bluestone quarries. 

O40 507 2 Ci. 

1903 Glenn, (L. C.) & Butts, (C.). Geologic map of Salamanca quad- 

rangle. Mus: Bul. 80. 1903 Gn cover); also Mus) Repias @ 

(£903)... TOQOOS:- pt 1, Vv. & @m° cover). Scale © aint) ——aeeeee 

A colored geologic map on topographic base. 

1903 Grabau, A. W. Map of Becraft mountain in Columbia county. 
Mus. Bul. 69. “1903 Gn cover); also Mus. Rept 5om@coom): 

1904: V. 2 .Gn cover), Scale 1 in.——6 m2 Ay coloredisiman— 

graphic and paleontologic map on topographic base, accom- 

panied by two section: sheets. 32 Kk 42 cm. I5 X 36.5 cm. 

60 X 19 cm. 

1903 van Ingen, (G.) & Clark, (P. E.). Map of region around Rondout. 
Mus. Bul. 69. 1903. .Facing p. 1178; also Mus. Repitaga 

(1902). 1904.-v. 2.) Scale:i\ in: —= 1140 ff. “24° blageaaaa 

white geologic map with sections. 

1903 Woodworth, J. B. Map of part of Northumberland township. 

Geol. Rep*t 21 (to01).. 1903. ~Facing p. 126; -olSougiinws 

Rep't 55 (2901). 1o903:" Facing’ p. r16. Seale a inser 

A colored geologic map on topographic base. 

Map of Starr’s Knob, Northumberland. Geol. Rep’t 21 

(1901). °.1903. Facing p:'r18; also Mus. Rep 55 seem 

1903. p. rzr8. A small black and white geologic map. 

1904 Adams, G. I. et al. Map Showing Area of Salina Group im 

Central New York and Gypsum Producing Localities. U.S. 

Geol. Sur. Bul. 223. 1904.’ Facing p. 34. Scale 1 in. = 30 m. 

A black and white map. . 
1904 Clarke, (J.M.) & Luther, (D. D.). Geologicmap of Canandaigua 

and Naples quadrangles. Mus. Bul. 63. 1904 (in cover); 

also Mus. Rep’t 56 (1902). 1004. v.2 (cover). Scale x m: 

==1m. A colored geologic map on a topographic base. 

Map of western New York showing the Portage division. 
Mus. Mem. 6. 1904. Facing p. 198; also’ Mus’ Repaima 
(1903). 1905. pt 3, facing p. 198. A colored stratigraphic 

map of the Portage division, Seneca lake to Lake Erie. 
1904 Dale, T.N. Hudson Valley from the Hoosic River to Kinderhook 

Creek. U. S. Geol. Sur. Bul. “242. 1004. Facing Se -aee 

Scale 1 in. 2m. A colored geologic map on topographic 
base. 

ADS 

BOIS 

1904 
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Bishop, I. P. (From Greenwood, J. W., 1899). Maps of proven 

oil and gas territory in Allegany and Cattaraugus counties. 

Geol. Rep’t 22 (1902). 1904. Facing p. r43; also Mus, 
Rep’t 56 (1902). 1904. v.1, facing p.r43. Scale 1 in. ==4m, 
A black and white map. 

Sarle, C. J. Map of Monroe county showing mineral resources. 

Geol, Rept 22 (1902). 1904... Facing p. r75; glso Mus. 

eG. WO GEQO2).- <LOOA.. V.t, facing p. r75...- Scale 1in.-—- 

5m. The mineral resources indicated in red on a plain map. 

Clarke (J. M.) & Luther, (D. D.). Geologic map of Tully 

quadrangle. Mus. Bul. 82. 1905 (in cover); also Mus. Rep’t 

58 (1904).. 1906. v. 2. Scale 1 in.==1m. A colored geos- 
logic map on topographic base. 

Geologic map of Watkins-Elmira quadrangles. Mus, 

Bul. 81. 1905 (in cover); also Mus. Rep’t 58 (1904). 1906. 
v.3. Scale 1 in.=1m. A colored geologic map on topo- 

graphic base. 

Cushing, H. P. Outcrop Map of Portions of the ‘Towns of Chazy 

and Champlain, Clinton County. Mus. Bul. 95. 1905. pl. 
2: also Mus) Rept 58 (1904). 1906. v. 1, facing p. 406, 
Scale 1 in.==1m. Outcrops indicated in colors. 

Outcrop Map of Portions of Townships of Plattsburg and 
Peru, Clinton County. Mus. Bul. 95. 1905. Facing p. 408; 

also Mus. Rep’t 58 (1904). 1906. v.41, facing p. 408. Scale 
rin. == 1m. Outcrops indicated in colors. 

Geologic map of Little Falls quadrangle. Mus. Bul. 77. 

EOOR? (na cover): also: Mus. Rept 57, Vi 1, ‘pt 2 Gm-cover), 

Scale 1 in. 1m. A colored geologic map on topographic 
base. Accompanied by a section sheet. 

Dale, T. N. Map of the Taconic Region. U. S. Geol. Sur. 
Bul. 272. 1905. Facing p. 10o.° Scale 1 in.==54 m. Shows 

relief and kinds of rock. A lithologic map. 

(1892) & Prindle, (L. M.). Geologic map of portions of 

Beekmantown and Pawling townships, Dutchess co. Geol. 

Rep’t 23 (1903). 1905. Facing p. 195; also Mus. Rep’t 57 

(1903). 1905. Facing p.195. Scale 1 in. —1m. Acolored 

geologic map on topographic base. 

Darton, N. H. Geologic map of Mohawk valley. Mus. Bul. gs. 
1905. Facing p. 410; also Mus. Rep’t 58 (1904). 1906. v. 1, 
facing p. 410. Scale rin. == 8m. A colored geologic map. 

Reprint with slight changes from 14th An. Rep’t State Geol. 

1894. 

Merrill, F. J. H. Map of New York State Showing Location of 
all Economic Deposits. Geol. Rep’t 23 (1903). 1905 (in cover); 

also Mus. Rep’t 57 (1903). 1905 (in cover). Scale r in. == 

12 m. A plain map showing economic deposits by symbols. 
— Geological Map of New York State. Mus. Bul. 85. 1905 

(in cover); also Mus. Rep’t 58 (1904). 1906. v.2 (in cover). 

Scale 1 in.==14 m. A reprint of No. 117. Shows geologic 
features and location of all economic deposits. 
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- & Magaus, (H. C.). Map of Rye, N. Y. and vicinity 

(Westchester co.): Geol. Rep’t 23 (109003). (1905. Faeme 

p. 193; also Mus. Reép‘t 57 (1903)., 1905.0 Pacing spsenaas 

Scale 1 in. == 1m. A geologic map on topographic base. 

Ogilvie, I. H. _Geologic map of Paradox Lake quadrangle. 

“Mus. Bul. 96.. ro05. (in cover); alse Mus. Rep't S3etagenge 

1906. v.1 (in cover). Scale 1in.=-1m. Acolored geologic 

map on topographic. base. 

Shimer, H. W. Map of Trilobite mountain, Orange county. 
Mus. Bul. 80. 1905. Facing p. 175; also Mus. mits 57 
(1903).~ 20905." pt 1, Vv. 1, facing p: 175. scale: a i104 

A black and white geologic map. 

Woodworth, J. B. Map of Hudson River and Lake Champlain 

area. Mus. Bul. 84. 1905. Facing p. 190; also Mus. Rep’t 

58 (1904). 1906. V.1, facing p. roo. Scale 7 im-——74eeme 

Glacial deposits indicated in red on a topographic map. 

Map of part of Plattsburg quadrangle. Mus. Bul. 84. 

1905. Facing p. 168; also. Mus...Rep’t 58 (4904). #20900: 

Vv..1, ‘facing p. 168. -Scale 1 in. — «om. Glacial depasits 

around Port Kent indicated in red on a topographic map. 

——_—— Map of part of Port Henry quadrangle. Mus. Bul. 84. 

1905. Facing p. 156; also Mus. Rept 58 (1904). aaogn 

v. 1, facing p. 156. Scale 1 in. == 1m. Glacial deposits 
indicated in red on topographic map. 

— Map of part of Ticonderoga quadrangle. Mus. Bul. 84. 
1905. Facing p. 154; also Mus. Rep’t 58 (1904). 1906. 

v. 1, facing p.154. Scale 1 in. 1m. Glacial deposits 
around Crown Point and Street-Road indicated in red on a 

topographic map. 

—— Map of portion (central) of Glens Falls quadrangle. 
Mus. Bul. 84. 1905. Facing p. 142; also Mus. Rep’t 58 

(1904). 1906. Vv. 1, facing p. 142. Scale 1 in. == 1m. Glacial | 
deposits indicated in red on topographic map. 

Map of portion (southern) of Glens Falls quadrangle. 

Mus. Bul. 84. 1905. Facing p. 140; also Mus. Rep’t 58 (1904). 
1906. v. 1, facing p. 140. Scale 1 in. ==1m. Glacial deposits 
indicated in red on topographic map. 

Map of part (northern) of Schuylerville quadrangle. 
Mus. Bul. 84. «1905. Facing p. 138; also Mus. Rep’t 58 

(1904). 1906. v. 1, facing p. 138. Scale 1 in. =—=1m. Glacial 
deposits indicated in red on topographic map. 

Map of part (central) of Schuylerville quadrangle. Mus. 
Bul. 84. 1905. Facing p. 136; also Mus. Rep’t 58 (1904). 

1906. v. 1, facing p. 136. Scale 1in.==1m. Glacial deposits 
indicated in red on topographic map. 

Map of part of Troy quadrangle. Mus. Bul. 84. 1905. 
Facing p. 124; also Mus. Rep’t 58 (1904). 1906. v. 1, facing 

p. 136. Scale 1 in.==1m. Glacial deposits indicated in red 

on topographic map. 
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ee ae Map of part of Catskill quadrangle. Mus. Bul. 84. 
1905. Facing p. 122; also Mus. Rep’t 58 (1904). 1906. 
¥. 1, facing p. 122. . Scale rin. == 1 m. Glacial deposits 

indicated in red on topographic map. 

Map of part of Rhinebeck quadrangle. Mus. Bul. 84. 
1905. Facing p..120; also Mus. Rep’t 58 (1904). 1906. v.1, 

facing p. 120. Sates dit. aga A glacial terrace at 

Hyde Park indicated in red on a topographic map. 

Map of part of Poughkeepsie quadrangle. Mus. Bul. 

84. 1905. Facing p. 118; also Mus. Rep’t 58 (1904). 1906. 

v. 1, facing p. 118. Scale 1 in. == 1m. Glacial terraces around 

New Hamburg indicated in red on a topographic map. 

Map of part of Newburgh quadrangle. Mus. Bul. 84 

1905. Facing p. 116; also Mus. Rep’t 58 (1904). 1906. v.41, 
facing p. 116. Scale rin.==-1m. Glacial deposits indicated 

in red on a topographic map. 

Map of part of West Point quadrangle. Mus. Bul. 84. 

1905. Facing p. 112; also Mus. Rep’t 58 (1904). 1906. 

v. 1, facing p. 112. Scale 1 in. ==1m. Glacial deposits in- 

dicated in red on a topographic map. 

Map of part of Tarrytown quadrangle. Mus. Bul. 84. 

1905. Facing p. 94; also Mus. Rep’t 58 (1904). 1906. vV. 1, 

facing p. 94. Scale 1 in. == 1m. Glacial deposits indicated 

in red on a topographic map. pt 

Map of surficial geology of the Mooers quadrangle. 

Mus. Bul. 83. 1905 (in cover); also Mus.* Rep’t 58 (1904). 

1906. v.1 (incover). Scale rin. ==1m. A colored surficial 

geologic map on topographic base. 
Map of Chazy and Beekmantown townships, Clinton 

county. Mus. Bul. 83. 1905. Facing p. 13; also Mus. Rep’t 
58 (1904). 1906. v. 1, facing p. 13. Scale rin. ==1m. The 

“Ingraham esker’’ indicated in green on a topographic map. 

1906 Graubau, A. W. Geologic map of Schoharie and Cobleskill 

valleys. Mus. Bul. 92. 1906 (in cover); also Mus. Rep’t 
58 (1904). 1906. v. 3 (in cover). Scale r in. = 1 m.¥A 

colored geologic map on topographic base. 

1906 Luther, D. D. Geologic map of Penn Yan and Hammondsport 
quadrangles. Mus. Bul. rot. 1906; also Mus. Rep’t 59, V. 2. 
Scale 1 in. == 1m. A colored geologic map on topographic 

base. Accompanied by one section sheet. 

1905 

1905 

1905 

1905 

1905 

1905 

1995 

1906 & Bishop, (I. P.). Geologic map of the Buffalo quad- 

rangle. Mus. Bul. 99. 1906; also Mus. Rep’t 59. v. 2. Scale 

1in.==1m. A colored geologic map on topographic base. 

1907 Berkey, C. P. Map of southeastern New York. Mus. Bul. 107. 

1907. p. 363; also Mus. Rep’t 60 (1906). 1908. v. 2, p. 363. 

Scale 1 in. == 10 m. A black and white map showing extent 

of Harrison diorite, Cortlandt series, etc. 

1907 Cushing, H. P. Geologic map of Long Lake quadrangle. Mus. 

Bul. 115. 1tg07 (in cover); also Mus. Rep’t 60 (1906). 1908. 

v.2 (cover). Scale rin.==1m. A colored geologic map on 

topographic base. b.. 



(307) 

(308) 

(3090) 

(310) 

(311) 

(312) 

(313) 

(314) 

(315) 

(316) 

(317) 

1907 
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1007 Fairchild, H. L. Map of part of Pulaski quadrangle. Mus. Bul. 

Tit: 10907, -pl.)'5. also Mus.“aRep t' Go (1006) “Aqoe.emamen 

alter p.-3094. Scale 1 ina == 1m. ‘Shows distributioamor 
drumlins, on a topographic map. 

1907 Map of part of Fulton quadrangle. Mus. Bul. 111. 

1907. pl. 6; also Mus. Rep’t 60 (1906). 1908. v. 2, facing 
p. 296. Scale 1 in. == 1m. Shows distribution of drumlins 
near Oswego, on a topographic map. 

Map of part of Macedon quadrangle. Mus. Bul. rrr. 

1907. pl. 15: also Mus.’ Rep’t 60 (1906), 1908.) wea aera 

p- 406. Scale 1 in. == 1m. Shows distribution of drumlins 

‘around Walworth, on a topographic map. 

Oe) ar 

Map cf part of Albion quadrangle. =Mus, Bolger 

1907...pl. 17; also Mus, Rep't 60.(1906):: 19008: weepeaciae 
p. 410. Scale 1 in. = 1m. Shows distribution of drumlins 

around Elba, Genesee county, on a topographic map. 

1907 

Map of part of Caledonia quadrangle. Mus. Bul. 
Iti. 10907. pl. 20; also Mus, Rep t 60 °(1006). | 1eecemmmer 

after -p. 414. Scale 1 in. == 1m. . Shows. distmbamanmmar 

drumlins around Linwood. : 

1907 

Map of central and western New York, Mus. Bul. 
TIt. to90y. pl. 1; also Mus. Rept 60 (1906). vooGeamemen 
facing p. 391. Scale 1 in. 12m. Distribution of drumlins 
shown on topographic map. 

ok part of the Buffalo quadrangle. Mus. Bul. 106. 

HOOT. Facing p. 76; also Mus. Rep’t 59 (1905). 1907. V- 1, 
facing p. 76. Scale rin. =-1m. Bars of Lake Dana plotted 
on a topographic map. 

1907 

1907 

Map of part of Silver creek quadrangle. Mus. Bul. 

106.~ 1907. Facing p. 74; also Mus. Rep't 50,-G005)E s noeg- 

v. i, facing p. 74. Scale 1 in.—=1m. Glacial deposiicundi- 

cated on a topographic map. 

Map of parts of Silver creek and Cherry creek quad- 

rangles: Mus. Bul. *106: “rqo7 Gn cover); also Mussshepe 

59 (1905). 1907. v.21 (@ncover). Scalerin. ==+sm, Various 

glacial deposits indicated on a topographic map. 

Map of parts of Westfield and Dunkirk quadrangles. 

Mus. Bul. 106.. 1907 (in cover); also Mus. Rep’t 59 (1905). 

1907. Vv. 1 (im cover). Scale 1 mm. == 1 m» Glacialadeeaoms 
indicated on a topographic map. = 

1907 

1907 

Map of part of western New York. Mus. Bul. 106. 

1907 (in cover); also Mus. Rep’t 509. (1005)... 1007-5 eae (in 

cover). ocalesn in ——)5 aan 8Glacial ceperis indicated in 
colors on a plain map. 

1907 

1907 Map of part of Erie cathe Mus. Bul. 106. 1907 

(in cover); also Mus. Rep’t 59 (1905). toc7. Vv: 17Gnecaverr 

Scale rin. == 1m. Glacial deposits indicated on a topographic 

map. 
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(319) 

(320) 

(321) 

(322) 

(323) 

(324) 
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1907 Map of Attica, Depew and part of Buffalo quadrangles. 
Mus. Bul. 106. 1907 (in cover); also Mus. Rep’t 59 (1905). 

1907. v. 1 (in cover). Scale 1 in. == 1m. Glacial deposits 

indicated on a topographic map. 

1907 Map of Batavia and part of Caledonia quadrangles, 
Mus. Bul. 106. 1907 (in cover); also Mus. Rep’t 59 (1905). 

r907. Vv. 1 (im cover). Scale 1 in. = 1 m.- Glacial deposits 
indicated on a topographic map. 

1907 Map of central New York. Mus. Bul. rrr. 1907. 
pl. 2; also Mus. Rep’t 60 (1906). 1908. v. 2, facing p. 392. 

Scale 1 in. == 22 m. A black and white map showing various 
glacial phenomena. 

1907 Hartnagel, C. A. Geologic map of Rochester and Ontario 

Beach quadrangles. Mus. Bul. 114. 1907 (in cover); also 

Mus. Rep’t 60 (1906). 1908. v. 1 (cover). A _ colored 

geologic map on a topographic base. 

Map of Cornwall station and vicinity, Orange county. 

Mus. Bul. 107. 1907; also Mus. Rep’t 60 (1906). 1908. v. 2, 

facing p. 42. Scale 1 in. =-}4m. A colored geologic map on 

topographic base. 

1908 Clarke, (J. M.) & Luther, (D. D.). Geologic map of Letchworth 

Park, Portageville. Mus. Bul. 118. 1908; also Mus. Rep’t 

60 (1906). 1908. v. 1 (cover). Scale about 1 in. == 4m, 

A colored geologic map of the Park and vicinity. 

1907 

1908 Horsford, E. N. Geology of the Genesee River, Portage to Lake 

Ontario. Mus. Bul. 111. 1908; also Mus. Rep’t 60 (1906). 

1908. v. 1. Scale about 1 in. = 2}m. A reproduction of 
map No. (15) 2d Rep’t 4th Dist. 1838. 

(325) 1908 Luther,D.D. Geologic map of Nunda and Portage quadrangles, 

(326) 

(327) 

(328) 

(329) 

Mus. Bul. 118. 1908; also Mus, Rep’t 60 (1906). 1908. v. 1 

(cover). Scale 1 in. = 1m. A colored geologic map on a 

topographic base. 

1908 Newland, D.H. Map of the Adirondack region. Mus. Bul. r1g. 

1908. p. 8. Scale 1 in. = about 25 m. A black and white 

map showing principal formations and the iron ore deposits. 

& Hartnagel, (C. A.). Map of parts of Oriskany and 
_ Utica quadrangles. Mus. Bul. 123. 1908. p. 60. Scale-z in. 

—= 1m. The outcrops of Clinton ore indicated in red on a 

topographic map. 

1908 — Map of New York State. Mus. Bul. 123. 1908. p. 8. 
Scale about 1 in. = 25 m. The outcrop of Clinton formation 

indicated in red on a plain map. 

1908 

1908 Map of part of Macedon quadrangle. Mus. Bul. 123. 
1908. p. 70. Scale rin. 1m. Line of outcrop of Clinton 

iron ore indicated in red on a topographic map. 
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Adams, G. I., 265 

Adirondack region, 327 

Aike pliers. 5 

Albany county, 148; part of, Iota, 

239 ‘ 

Albion quadrangle, Orleans co., 

part of, 309 

Allegany county, part of, 223, 269 

Altona township, Clinton co., 137 

Amsterdam, 68 

Amsterdam quadrangle, Montgom- 

ery co., 218 

Archaean areas, Highlands, 70 

Ashburner, C. A., 71, 75, 76 

Attica quadrangle, Wyoming co., 

part of, 318 

Augen-gneiss area, 132 

Ausable township, Clinton co., 143 

Baldwin, S. P., 95 

Barnegat, 29 

Barnes, Dut. 7 

Barton, AD Vie ne 

Batavia quadrangle, 

part of, 319 

Becraft mountain, 

217, 261 

- Bedford, Westchester co., 132 

Beecher, C. E., 68 

Beekmantown township, 

cO., 140, 300 

Beekmantown township, Dutchess 

CO., 277 
Berke y;G. iB. 304 

Berkshire county, Mass., 11, 72 

Bishop, I. P., 133, 180, 269, 303 

Black Brook township, Clinton co., 

144 
Bluestone, 258, 259 

Bolton township, Warren co., 199 

British provinces, 40 

Britton; N: bs 53 

Brooklyn quadrangle, 246, 250 

Buffalo quadrangle, Erie co., 303; 

part of, 312, 318 

Columbia co., 

Clinton 

Genesee CO., - 

Building stone, 83 

Bull Hill, Orange co., 169 

Butts, C., 254, 260 

Caldwell township, Warren co., 224° 

Caledonia quadrangle, Livingston 
COs patt of, 3216) (419 

Canaan mountain, section, 7 

Canada, with part of United States, 

37, 45, 46 
Canandaigua quadrangle, Ontario 

co., 266 

Cal ees Age ek 

Catskill, 60 

Catskill quadrangle, 

293 
Catskill mountains, 8, 258; section 

of, 6 

Cattaraugus county, part of, 180, 

230, 254 
Cayuga county, part of, 255 

Cayuga lake region, 257 

Cement, 104 

Central New York, 74, 164, 187, 

211.2205.) 211320 

Central-New York, salt region, 212 

Champlain township, Clinton co., 

139, 273 
Chautauqua county, part of, 213, 

Sigs 
Chazy township, Clinton co., 98, 

138, 273, 300 . 

Chemung county, part of, 272 

Chenango county, part of, 135 

Cherry Creek quadrangle, Chautau- 

qua COs, Pant @f..233) cicE 

Chester township, Orange co., 171 

Chester township, Warren co., 200 

Chesterfield township, Essex co., ~ 

116, 159 

Clark Ps Es >262 

Clarke, J. M., 63, 06,- 07,,< 13452 ea: 

217, 253-56, 200, 267; 271, 2725328 

Clay, 21277 29 

Cleland; Hie i257 

Greene co., 
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Clinton county, 18, 136; part of, 

98, 100, 137-47, 220, 221, 252, 

273, 274, 300 

Cobleskill valley, 301 

Columbia county, part of, 11, 28, 

64, 65, 72, 87, 88, 217, 261, 268 

Connecticut, 21 

Cornwall, Orange co., 170, 322 
Cortland county, part of, 135 

Cortland, western, 51, 57 

Cozzens, I., jr, 22 

Credner, H., 44 

Crown Point township, Essex co., 

113 

Cruger? limestone areas, 57 

Cumings, E. R., 218 

Cushing, H. P., 98, 90, 100, 136-47, 

181-83, 220, 221, 242, 273-75, 305 

Dale, T. N., 87, 184-86, 268, 272 

Dana, J. D., 49-52, 54-57, 64, 72 
Dannemora township, Clinton co., 

146, 

Parton, N.H., 81, 82, 101, Lota, 

102-4, I2I, 122, 148, 278 

Davenport’s Neck, Westchester 

O0.. 178 : ; 

Davis, W. M., 60, 61, 105 

Deer Park township, Orange co., 

172 

Delaware county, 188 
Denniston, G., 42, 43 

Depew quadrangle, Erie co., part 

of, 318 

Dewey, Chester, 10 

Dickinson, H- T.; 258, 250 

Dresden township, Washington 

CO., 205 
Dunkirk quadrangle, Chautauqua 

Co Dart Of, 233, 315 

Dutchess county, 29; part of, II, 

28, 64, 88, 277, 294, 295; limestone 

areas, 50 

Eastern New York; sections, 4; 

with adjoining states, 79 

Eastern United States, 48 

Eaton, Amos, 4, 6, 9, II, 12 

eckel, B.C. 243 

I51 

Elizabethtown township, Essex co., 

112, I9I 

Ellenburg township, Clinton co., 

147 
Elmira quadrangle, 272 

Emmons, E., 16-20, 34 

Erie county, 133; part of, 189, 232, 

233,303, 312, 315, 317, 318 
Essex county, 16, 66; part of, 91, 

108-16, - 110, ° 120, 124; -XS¥-s0; 
L70, (190; TOT, 197, 198, 244, 252: 

286, 287 

Essex township, 

120 

Essex +.coi, Tia 

Hairchrld.-H:~ 1e.,:-123-" 128-31, 14g, 

150, 175, 187, 306-20 

Finger lake region, 84 

Binilay, “G, 1:--244 

First geologic district, sections in 

26 

Fisher, W. L., 188, 218 

Fishkill, 29 

Bipeh, 7Ax, 136,30 

Ford, se W 5 G5 

Fort Ann township, Washington 

cO., 195, 202 

Fourth geologic 

in, 24 

Frankfort hill, Herkimer co., 215 

Franklin county, 182, 183 

Fulton county, part of, 225, 226 

Fulton quadrangle, Oswego 

part of, 305 

> 

district, sections 

€0;; 

Geddes, George, 41 

Genesee river district, I5, 324 

Geneva, old beaches, 149 

Germantown, 28 

Glenn, L. C., 254, 260 

Glens Falls quadrangle, part of, 

288, 289 

Grabau, A. W., 189, 222, 261, 301 

Granville, Washington co., 186 

Greene county, 61; part of, 60, © 

258, 293 
Greenwood, J. W., 223 

Gypsum, 94, 265 
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Hague township, Warren co., 201 

Evall Cy BOGGS 

Hall, James) aaj 7 238-25. io ae. 

5S) LOGs 107. bAS 

Hamburg township, Erie co., 189 

Hamilton county, part of, 192, 193, 

196 

Hammondsport quadrangle, Steu- 

ben €o., 302 

Hampton, Washington co., 186 

Hamptonbury township, Orange 

CO.s8173 

Harlem quadrangle, 247, 251 

Flartnagel ©) 201s 322 328-30) 

Hempstead quadrangle, 241 

PLerkimer- county.apart tolmos. 2i5. 

275 
Everons mle, 13 

Highlands, Archaean areas, 70 

Highlands of the Hudson, sections, 

6 

all Bs 3224-28 

Plitcheock, C.4E, 60,73 

Hobbs, W. H., 88 

Frolichks, Ans 245 

Hoosic river, 268 

Horicon township, 

208 

HMorstord aks Nears 9324 

Hudson River bluestone area, 284 

Wiargen (co. 

Indian Lake township, Hamilton 

co., 196 

Iron Ones, 60; (So; 327 

Jamesville lake, glacial, 179 

Jay township, Essex co., 158 

jetierson ‘comnty, 10; part em 1c. 

240 

Johnsburg township, Warren co., 

194 : 
Johnston, L., 50 

Junius, Seneca co., 130 

Keene township, Essex co., 110 

Kemp, J- F.77, 80-02, 108) 110,124, 

151-59, 176, 190-93, 208, 224-28 

Kinderhook creek, 268 

Kingston, Ulster co., 102, 105 

Ktimmel; He B.,°200=11,) 251 
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Lake Champlain: dikes, 89; pleist- 

ocene, area, 05, 284 

Lake Placid region, 176 

Lake Sanford, Essex co.,.166 

Lake Warren shore lines, 149 

Lansingburg, sections, 31 

Letchworth park, Livingston co., 

323 
evieretin ts 220-35 

Lewis county, part of, 216 

“Lewis township, Essex co., III 

Limestone areas, southeastern 

New York, 50, 57; Westchester 

county, 49 

Emeolnn Dito 

Little - Falls, Herkimer tyeom woes 

quadrangle, 275 

Livingston county, 

319, 323 
Logan, Sir W. E., 45, 46 

Long Island, 33; part of, 30, 241 

Long Lake quadrangle, 305 

part Ob seEas 

- Long Lake township, Hamilton 

co., 196 

Luther, ‘D: -D:, 160, 161) anaes 

256; 266, 267, 271, 272, 32,8303; 

323, 325 
Lyell, Sir Charles, 35-37 

Macedon quadrangle, Wayne co., 

part of, 308, 330 

McClure, William, I-3 

Manhattan Island, 22, 27, 33, 54; 

sections, 31 - 

Marcou, Jules, 40 

Marsters, V. F., 89-92 

Martins DiS 7S 

Massachusetts (and New York), 

sections across, 6, II 

Massachusetts, sections in, 4 

Mastodon remains, 253 

Mather, We Wo 07; 25sasue 

Mayfield, 122 

Mendon, 129 

Merrill, Fo 7. H.5-03, a7 ae: 

126, 162, 163, 177, 178, 236, 245-48, 

279-81 

Middle and western states, 23 

Mill Brook, near Port Tienry, 

dikes, 9QI 
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Minerva township, Essex co., 152 

198, 244 
Mohawk valley, 68, 121, 278 

‘Monroe county, 270; part of, 123, 

EP rT si. 327 

Montgomery county, part of, 68, 

21S, 225 

Mooers quadrangle, 299 

Moriah township, Essex co., 124 

Mt Washington district, 88 

? 

Naples quadrangle, 

266 

Ontario”. .co., 

Naples township, Ontario co., 161 ] 

New Rochelle, Westchester 

178 

New York State, 12, 17, 34, 44, 58, 

ho .60,.64;..04, (100, 117, 126, 127, 

fee, ieee kh ig7,. 210, 236-38, 253; 

259, 279, 280, 329 
New York State, central part, 187, 

Biot. 28A, 205,) 311; ».320;. eastern 

pact, 4, Fl; Section, across; 5, 6, 

9, 10; southeastern part, 125, 211, 

243, 304; southwestern part, 234; 

Mester. part. 14, 212, 229, 235, 

250, 207, 31.1; 310 

New. Ore city, 22,27, 31, 33, 54, 

78 

Newark areas, 2II 

Newark trap, 85 

Newburgh quadrangle, part of, 296 

Newcomb township, Essex co., I5I, 

197 
Newland, D. H., 196-208, 327-30 

Niagara county, part of, 35, 36, 222 

Niagara district, 35, 36, 222 

North Elba township, Essex co., 

109 

North Hudson township, Essex co., 

155 
Northeastern United States, 86 

CO:, 

Northumberland township, Sara- 

toga co., 263 

“Noses,” the, Montgomery co., 
225 

Nunda quadrangle, Livingston co., 

325 

153 

Ogilvie, I. H., 282 

Oil and gas, 180, 223, 269 

Oil and gas region, 71, 75 

Olean quadrangle, Cattaraugus co., 

230, 254 
Oneida county, part of, 216 

Onondaga county, 41, 160; part of, 

179 
Onondaga salt group, 97 

Ontario county, 63; part of, 128, 

161, 266 

Ontario Beach quadrangle, Mon- 

TOE CO., 321 

Orleans county, part of, 309 

Orange county, 43, 165, 167; part 

oe Ob. 13, 255.052,".555. 7752 OU, ae-7a. 

283, 322 

Ordovician, 174 

Oriskany quadrangle, part of, 328 

@riens Hai273 

Oswego county, part of, 306, 307 

Oyster Bay quadrangle, 241 

Oyster Pond point, 32 

Paradox Lake quadrangle, 282 

Parallel drift hills, 59 

Pawling township, Dutchess co., 

277 
Peekskill, limestone areas, 57 

Beety CR. 240-51 

Penn Yan quadrangle, Yates co., 

302 

Percival, J.. G:° 21 

Peru township, Clinton co., 

274 
Pierrepont township, St Lawrence 

co., part of, 181 

Plattsburg quadrangle, Clinton co., 

IAI, 274, 285 

142, 

Portage group, western New 

York, 134 

Portage quadrangle, Livingston 

ee, 325 

Portageville, Livingston co., 323 

Port Henry quadrangle, part of, 

286 

Potsdam township, 

co., part of, 181 

St Lawrence 
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Poughkeepsie quadrangle,’ Dutch- 

esS CO., part of, 205 

Prindle, L. M., 277 

Prosser, CoS; 31640214 Goren 

Pulaski quadrangle, Oswego co., 

part of, 306 

Putnam county, limestone areas, 

50; mine locations, 67 

Putnam township, Washington co., 
206 

! 

Queensbury township, Warren co., 

228 

Quereau, E. C., 179 

Ramapo quadrangle, 209 

Rensselaer county, part of, II, 72, 

87, 239, 268, 292; section, 31 

Rhinebeck, 28 

Rhinebeck quadrangle, 

294 
Richmond co., 53 

Ries, 4 127) 132) 105-73, 210, 237, 

238 

Road metal, 162, 163 

Rochester, Monroe co., 123 

Rochester quadrangle, 

C04) 320 

Rockland county, 33, 55, 82; part 

Of; 52,056, 200 

Rondout, Ulster co., 262 

Rosendale cement district, 104 
Roseton, Orange co., 77 

Ruedemann, R., 174, 239 

Russell 22 C 85 

Rive) ANY 201 

Dealt woe 

Monroe 

St Armand township, Essex co., 

108, 156 
St Lawrence county, 183; part of, 

118, 181, 240 

Salamanca quadrangle, 260 

Salisbury, R. D., 249, 250, 251 

Salti:04; 7100; “1O7.2212 

Salt region, western New York, 93 

Sands Point, 32 

Saranac Lake, 242 

Saranac township, Clinton co., 145 
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Saratoga county, part of, 227, 263, 

264 

Satie, C270 : 

Saugerties, Ulster co., Ior 

Schodack Landing, 65 

Schoharie county, part of, 301 

Schoharie valley, 301 
Schroon township, Essex co., 154 

Schuyler county, part of, 272 

Schuyler Falls, Clinton; co, i4z 

Schuylerville quadrangle, part of, 

290, 291 

Second geologic 

in, 20 

Seneca county, 130 

Shimer, H. W., 283 

Shawangunk mountains, Ulster 

COx. 103 / 

Silver Creek quadrangle, part of, 

gis, <4 
Slate, 184, 185, 186 

Sincek: Ja Ci 'S0;.33.-170 

Smyth, ©. HH. yr, TTS e240 

Southeastern New York, 21, 33, 52, 
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limestone areas, 50; Newark 

traps, 85 

Southwestern New York, 234 

Split Rock, dikes near, 90 

Starr’s Knob, Saratoga co., 264 

Staten Island, 33; quadrangle, 245, 

249 

Sterling Iron mine, 27 
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Stony Point, Rockland co., 56 

district, sections 

Taccnic region, 64, 276 

Tarrytown, 209; quadrangle, part 
of, 208 

aylOr 2.5 13. ,.0220 

Ticonderoga quadrangle, part of, 

(287 

Ticonderoga township, Essex co., 

153 
Tompkins Cove, limestone areas, 

Sy 
Trembleau point, near Port Kent, 

92 
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Trilobite 

283 

Troy quadrangle, part of, 292 

Tully limestone, central New York, 

74 
Tully quadrangle, 271 

mountain, Orange co., 

‘ 

Ulster county, part of, IoI-5, 258, 

262 

Union Springs, Cayuga co., 255 

United States, 1, 3, 37, 40, 73; cen- 

tral, 231; eastern, 48; north- 

eastern, 86; sections across, 2 

Utica quadrangle, Oneida co., part 

of, 328 

‘Van Hise, C. R., 86 

van Ingen, G., 252, 262 

Vanuxem, L., 17 

Verplanck, limestone areas, 57 

Victor, Ontario co., 128 

Walestt, C.. D., :79 

Warren county, part of, 194, 199, 
200, 201, 207, 208, 224, 228, 288, 

289 
Warwick township, Orange co., 168 

Washington county, 39; part of, 

184-86, 195, 202-6, 268; sections, 

38 

Watkins quadrangle, Schuyler co., 

272 
Wayne county, part of, 308, 330 

Wells village, Hamilton co., 193 

Wendt, A. F., 67 

155 

West Point quadrangle, part of, 

297 
Westchester county, 33; limestone 

areas, 49, 50; part of, 54, 132, 178, 

281 

Western New York, 15, 35, 36, 47, 

59, 84, 256, 267, 316; Lake War- 

ren, 147; pleistocene, 150, 175, 
229, 235, 311; Portage group, 

134; salt regions, 93, 96, 107, 212; 

sections, 24 

Westfield quadrangle, 

co; part'-of, 35S 

Westport township, Essex co., 124, 

IQI 

White. TG. 119). 120, 215, 216 

Whitehall township, Washington 

cO., 204 

Whitehall village, Washington co., 

203 

Wilhams, S. G., 74 

Willsboro bay, dikes, 119 

Willsborough township, Essex co., 

116, I20 

Willsboro Point, dikes, rI19 

Wilmington township, Essex co., 
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Woodworth, J.-B. 2416-262. 204; 

284-300 

Wright: B: A: 62 

Chautauqua 

Yates co., 62 

Vong, J. Bi, 53 
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A PECULIAR: EANDSLIP IN: THE HUDSON Ritts 

CUAYS 

BY= Di NEWLAND 

The glacial and postglacial clays of the Hudson valley when 

occurring in large bodies on slopes are very prone to subsidence 

or flowage and occasionally are precipitated en masse as landslides 

of notable magnitude. There is record of frequent damage by 

such disturbances to the cities and towns that occupy the terraces 

along either bank of the Hudson; Albany and Troy, for example, 

have suffered repeated loss by the disruption of buildings and en- 

gineering works founded upon the clays.? 

The landslip illustrated herewith took place March 26, 1908, at 
Stockport, Columbia co., a short distance east of the Hudson river. 

It involved a relatively small area, and the main interest centers 

around the peculiar form which it exhibited and the explanation 

of its origin in the ight of surrounding conditions. 

‘In the area south of Stockport creek, below its junction with 

Claverack creek, there is a terrace lying at about the 100-foot 

contour, or at a like elevation above the Hudson of which it forms 

the bank for some distance. The terrace has been dissected by 

small streams that in places have cut deeply into the clays, though 

it stili presents a fairly uniform surface with an abrupt descent to 

the valley bottoms on the north and west. One of the small streams 

on the north side leads through a ravine past Stockport ceme- 

tery to enter Stockport creek opposite Columbiaville. The northern 
bank of this ravine, which was involved in the slip, rises from 60 

to 75 feet and is made up of well stratified clays resting upon the 

Hudson River shale. The shale, however, is not exposed within 

the ravine, so that the whole thickness of the clays can not be stated. 

The subsidence, as appears from the accompanying illustrations, 

assumed the form of a block fault. A section of the bank 250 

* Several landslides are mentioned in Mather’s report on the first district 
(1843). The most. notable one occurred at Troy on January 1, 1837, and 
involved a mass of clay estimated at 200,coo tons which was loosened from 
the face of a terrace and was precipitated a distance of 800 feet toward the 
river, sweeping away houses in its course and destroying several lives, 
By another landslip on March 17, 1859, a building in course of erection for 
St Peter’s College at Troy was demolished. In Albany many small slips 
and subsidences have occurred, as shown by the displaced or cracked walls 
ot buildings. A recent examp!e was the subsidence of a bank of clay on 
the north side of Elk street, whereby a whole row of houses was displaced 
and rendered uninhabitable. 



Plate 1 

Landslip at Stockport, N. Y. Looking eastward along the northern 
fracture plane. The tilting of the block is shown by the trees which were 
left standing in an inclined position. 
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feet long and from 35 to 50 feet wide was fractured along two 

approximately parallel lines and the included mass dropped a dis- 

tance of fully 4o feet along the northern fracture plane. This 

plane had a slope of 80° toward the ravine. It showed a smooth 

surface against which the sunken block abutted so closely as to 

leave no opening. The walls of the second fracture within the 

ravine inclined away from each other (due to the decided tilt of 

the fallen block toward the north and the upraising of the ad- 

jacent beds) and were separated by a gap 15 feet wide and nearly 

as deep. 

Vertical section across the fault planes. Original slope of hill is indicated by the dotted 

line, while the heavy broken horizontal line shows the approximite witer level. 

The clay beds behaved very much like solidified rocks. In their 

mass they were but little cracked or disturbed by the subsidence. 

The beds above water level had become fairly dry by evaporation 

and absorption of moisture by plant growth after the spring rains, 

so that at the time of the occurrence they must have been firm 

and tenacious. 

The principal factor in determining the nature of the slip was, 

no doubt, the presence of an underlying mass of water-soaked 

semiliquid clay beneath the dry upper beds, approximately fcl- 

lowing the level of the stream. Evidence of this liquid clay was 

observed in the lowest part of the ravine where a considerable 

quantity had accumulated by extrusion during the subsidence. 

The upper beds were thus probably in a state of delicate equilib- 

rium, ready to be precipitated from any slight cause which seems 

to have been furnished by opening of the parallel fissures some time 
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before the slip. The ultimate source of strain which gave rise 

to the fissuring may be found in a possible undermining of the 

upper beds by underground flowage. 

The pressure exerted by the fall of the block was communicated 

by the semiliquid clay to the beds next to the stream which were 

raised up and shoved a few feet to the south. The volume of 

the displacement was estimated roughly at between 4000 and 5000 

cubic yards. 

There can be little basis for connecting the slip with a move- 

ment in the underlying Hudson River shales, though such a rela- 

tion might be suggested by the known occurrences of postglacial 

faulting in the region. A rock fault at all commensurate to that 

observed at the surface would have had far-reaching effects, and 

even a slight dislocation, such as would supply merely an impulse 

in precipitating the mass of clay already in delicate equilibrium, 

could scarcely have happened, for it would have been accompanied 

by earth tremors of sufficient magnitude at least to have been 

detected by the seismograph at Albany. 

In this connection it may be noted that the slip occurred within 

a short time after the heavy earthquake of March 26th in southern 

Mexico. The transmitted vibrations from the earthquake were 

rezistered at Albany beginning at 6.10 p.m. Though they were 

of exceptional magnitude, it would hardly seem justifiable to infer 

any direct relation between the two phenomena. 

The writer is indebted to Mr H. P. Whitlock for the accom- 

panying illustrations and to Mr C. R. Van de Carr, on whose prop- 

erty the landslip occurred, for information and courtesies extended 

during his visit to the locality. 



Plate 2 

Opening along southern fracture Landslip at Stockport, N. Y. 
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SOME ITEMS CONCERNING A NEW AND AN OLD 

Comoe LINE OF LAKE CHAMPLAIN 

BY GEORGE H. HUDSON 

The summer of 1908 brought the waters of Lake Champlain 

to a remarkably low level. The Plattsburg Press for October 26, 

1908 contained the following item: 

The water in Lake Champlain has reached the lowest mark. 
The previous low water mark was made in 1881, but Saturday 
[October 24, 1908] this mark was passed by a quarter of an inch. 
Since 1827 it has been the custom of the navigators on the lake 
to keep a record of the low water reached during the year. In 
1827 a low mark was evidently reached, for there is an old bench 
mark standing at Shelbourne harbor made at that time. October 
16, 1881 all records were passed. At that time the steamers of 
the Champlain Transportation Company were running to Ticon- 
deroga. Pilot E. S. Rockwell of the Ticonderoga was on the 
lake at the time and says that the steamers had to be run into 
the mud at the Ticonderoga dock in order to have the gang plank 
reach from the boat to the dock. Pilot Rockwell said that the 
water was so low that there was only one cut by which the steamers 
could enter Plattsburg harbor. 

On November 16, 1908, the same paper recorded the water level 
as ‘two inches below the lowest mark.” 

In 1905, in a moderately sheltered position and at a level where 

wave action had kept the rock clean but had failed to cut farther 

back into the soil covering, a copper bolt was driven into the rock 

surface of Valcour island to be used as a basis for contour work. 

On October 10, 1908, the water level of Lake Champlain was 

3.107 meters below this bolt and on November 7, 1908, it was 
3.186 meters below it. A plank with a painted scale g feet long 
is attached to the steamboat landing at the Plattsburg dock, and 

on November 28, 1908, the water was 8.9 inches below the foot 

of this plank and the bottom of the scale. As the water at the 

time of the spring freshets sometimes completely covers the docks 

and may rise to or over the 9 foot mark, we may place the dis- 

tance in level between exceptionally high and exceptionally low 

water at about Io feet, and this is but slightly exceeded in the 

elevation of the bare rock shores of Valcour island where these 

are due to the annual washing of the waves. Of this exposed 
surface the upper foot or two may not be covered for some seasons 
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in succession and the lower foot or two may be free from the 
action of water only in exceptional seasons. 

Plate 1 presents a view taken November 7, 1908. The fore- 
ground is near the water level and the little potholes have been 
filled by the waves of a moderate sea which was running at the 
time. The upper portions of this exposed rock area are prac- 
tically as they were left by the Wisconsin ice sheet. These are 

the portions rarely covered or covered but a month or two in 

the year. In the immediate foreground the potholes have become 

confluent and this represents that portion of the rock surface 

which is rarely uncovered and which has thus been acted upon 

more persistently by water, wave and undertow. Plate 2 is a 

view of a portion of this region near the water level of September 

27, 1908. The character of the little potholes on the glaciated 

surface is here better seen as is also their increasing number per 

unit: area, aS we reach near the water level of the right-hand lower 

corner. 

In the bay back of the lighthouse is a very perfect and interest- 

ing roche moutoneée bearing a record which also testifies to present 

stability of the water level of Lake Champlain. The position is 

here much more sheltered and the little potholes [see pl. 3] do 

not appear to descend to so great a depth as in the former locality. 

To the left they occur at a lower level and have become confluent. 

These little potholes were not cut by pebbles. Not one in 

several hundreds has a pebble in it and no pebble could 

have found a lodging on the steep and smooth glaciated sides 

of these “sheepbacks.” They all contain sand however and 

were cut by water vortexes carrying sand and finer silt. They 

rarely exceed 12 centimeters in diameter, unless confluent, and 

many are very much smaller. They are cut also in very steep 

sides as shown in plate 4, where they appear as glacial sections 

of small potholes. The maintenance of a water vortex carrying 

material which ever cuts back and widens the rock at one side, 

while the other side of the vortex is not inclosed, and which thus 

continues to develop the vertical and conical character of the ex- 

Cavation, is of special interest. 

Potholes are said to “often point to the former existence of 

rapids or falls” and the term usually carries with it the idea of 

much larger excavations than those found on the shores of Val- 

cour island. The potholes of rivers and glacial streams are not 

due to wind action on water and are not confined to one level 
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View in the bay back of the lighthouse on Valcour island. 
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line that may ‘reach many miles. These lake excavations caused 

by wave and undertow are not only smaller and more shal- 

Icw than stream potholes but are cut at the same level on a line 

surrounding a large territory and any higher linear series 

would be indicative not of the phenomena of former stream ac- 

tion, rapids or falls, but of former wave action. A new term 

for these shore line excavations would be conducive to clear think- 

ing and on account of their difference in diameter, depth, position, 

arrangement, locality and manner of formation, a new term is 

certainly due them. The name cupholes is proposed and will be 

used hereafter. 

That these cupholes are due in great measure to vortexes in the 

undertow from wave action is shown by plate 5, which presents 

a view of the seaward end of the glaciated rock boss in 

part shown in plate 3. The cupholes are arranged in curving 
lines which all run from the central ridge of the rock mound and 

take the lines of the undertow. Many cupholes may be seen to 

have become confluent and the figure makes a very interesting 

study. The absence of pebbles is shown, as is also the .presence 

of minor cupholes within the major. 

Just under the edge of the water all the cupholes have become 

confluent and the result is a distinct shelf, about a foot wide, cut 

completely around a more exposed portion of this glaciated boss. 

Just outside the edge of the shelf is a fine clay bottom from 

which the action of the present low water has removed some few 

centimeters and cut the surface into a very irregular pattern in- 

dicative of varying density. Whether or not Lake Champlain is 
repeating a former process and removing some of its own sedi- 

ment or whether the low water is removing the sediment of the 

Hochelagan sea, where it covers the till, is not at all certain; but 

the distinct rock shelf cut by the cupholes would indicate that 

Lake Champlain had never cut lower. 

These cupholes may be found around the entire island and ex- 

tending deepest where the undertow is greatest. There is no 

higher line shown on the island and the retreating Hochelagan 

sea found no resting place until the waters were freshened by the 

stream inflow and the lake reached the present comparatively 

' stable level. 

The figures given show in each case glaciated surfaces run- 
ning from above high water mark to below low water mark. 

This feature is present to a greater or less degree on every 
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side of the island and in many places the waves have not yet 
succeeded in removing the till. For instance, in Spoon bay, one 
may remove the till and find scratched and polished bed rock 
where the same is covered by water for half the year. Nearly 
vertical cliffs rise from these beaches and yet the beach shelf is 
glaciated. Plate 6 shows the character of the western portion 
of the south cliff. Its upper edges have been rounded by glacial 
action and but few large fragments of the wall have fallen since 

glacial time. The eastern part of this cliff, which is nearly as 
high, has been cut in rocks which dip easterly with sufficient angle 

to expose strata that reached from the very bottom of the Chazy 

beds to near their top. This cliff shows abundant signs of glacia- 

tion and contains one large pothole about half way down its face. 

At the base of this cliff is the wave-cut shelf shown partly exposed 

in plate 7. Within a few feet of where the man is holding an 

oar, the waves of the low water level have carried away some 

fallen debris and exposed a bed of glacial till in which the dark, 

washed, Trenton pebbles (still partially embedded) contrast 

strongly with the pale, water-eroded surface of the clay. Nearer 

the bank the clay of the till, at least in its upper portion, is some- 
what interstratified with very fine sands due no doubt to glacial 

drainage over the cliff. Such a drainage is indicated by the pot- 

hole. A top dressing a foot and more thick, consisting of fallen 

fragments from the cliff and heavy, rounded, granitic boulders, 

about half and half, serves to break the force of the waves and 

-undertow. The heavier masses are well bedded in a coarse gravel 

which becomes much finer nearer the bottom. The transition from 

the clean, fine, washed gravel to the clay of the till is sharp and 
distinct. _This till was uncovered and then excavated to the depth 

of 2 feet in two different places and found to contain only well 
worn, polished, and scratched pebbles. 

The wave-cut bench is here more than 30 meters wide. The 

cliff at the right is of hardest, massive, middle Chazy and on both 

sides of this point streams of glacial till have cut down the weaker 

rocks of the cliff and going seaward lowered the shelf level by 
from 2 to 4 feet on both sides of the exposed portion shown in 

plate 7. Plate 8 shows a similar shelf at the same level ex- 

tending far to the south and west of Garden island. The man 

in the boat has his oar resting on the rock bottom more than a 

hundred meters aut. Evidences of preglacial wave-cut shelves 
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are also found at Crab island, Bluff point, Plattsburg, and with- 

out doubt may be found elsewhere in the present lake basin. 

The evidence from Valcour island, however, is in itself sufficient 

to demonstrate the presence of a preglacial lake which for many 

thousands of years remained at a stable level very close to that 

at present attained by Lake Champlain. For this ancient lake the 

name Lake Valcour is proposed. 
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TYPES OF INLIERS OBSERVED IN NEW YORK 

BY RUDOLF RUEDEMANN 

The geology of the State of New York is so varied that it fur- 

nishes striking examples of nearly all important geologic phe- 

nomena. It is the purpose of this paper to direct attention to the 

illustrations found here of a group of such phenomena which 

has hitherto not received the attention it deserves and has there- 

fore been described in a rather loose terminology. These phe- 

nomena are the inliers scattered throughout the State which have 

been currently described or cited: as outliers. 

The direct occasion of this note has been the observation of a 

peculiar group of detached outcrops observed by the writer while 

engaged in mapping a portion of the Clayton sheet. These were 

found to be of types (produced by corrasion and solution) not 
mentioned in the textbooks. 

The term inlier originated in England about 50 years ago and 

Page in his Handbook of Geologic Terms (1865) defines it thus 

[p. 256]: “Inlier, a term introduced by Mr Drew, of the Geologi- 

‘cal Survey, to express the converse of outlier. It meanse eee 

space occupied by one formation which is completely surrounded 

by another that rests upon it.” 

This original definition is retained in the Century Dictionary, 
while Shaler, in the Standard Dictionary, defines inlier as’ 2 

former outlier or uneroded portion of.an older rock which, having 

formed an island or an elevation during some later deposit, has 

thus become embedded in a younger rock.” This definition takes 

notice.of but one of many possible modes of production of inliers. 

If we wish to derive the definition by taking the converse of 

the current one of an outlier [see Geikie, Earth Sculpture] as “A 

detached mass of rock resting upon and surrounded on all sides 

by older rocks” we obtain the following: A detached mass of 

rock surrounded on all sides by younger rocks that rest upon the 

unexposed portions of it. There exist, however, as we shall 

presently see, but a few kinds of inliers that are detached masses, 

while the great majority are continuous with the mother rock. A 

definition which is to embrace all these classes must, therefore, be 

given a wider scope and omit reference to the feature of detach- 

ment. For this reason, the definition which we find in Scott’s 
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Introduction to Geology [1907. p. 384] is the most satisfactory.1 

It reads: “Inliers differ from outliers in not necessarily being 

isolated masses of rock, but merely isolated outcrops of older beds 

which are surrounded by newer strata, though underground they 

may be continuous with very extensive areas of beds. An inlier 

is thus a larger or smaller mass of rock surrounded by beds 

which are geologically younger than itself.” Three groups of 

inliers are recognized by Scott, viz those produced by folding 

(anticlines, domes), by faults (“horsts’’) and the buried outliers. 

A survey of all outcrops of rocks within the State which, being 

surrounded by beds geologically younger, fall under this definition 

of inliers, has furnished various expressions of these phenomena 

which naturally fall into two fundamentally different larger groups 
as regards their primary causes. The first group is produced solely 

by the agency of water in its different forms, in either depositing 

or eroding. We distinguish these as deposition and erosion inliers. 
The other group is caused by the diastrophism of the earth, re- 

sulting in folds and faults. 

We will now proceed to consider these groups separately. It 

may, however, be mentioned at the outset that, since nature does 

not recognize the clean and simple division lines drawn by man, 

the examples which she furnishes us in this instance are mostly 

the result of several of the processes here cited as producing 

inliers, and they will be placed under those agencies which appear 

to have been most active in their production. 

1 Deposition inliers. The inliers which are produced by the 

deposition of newer beds around outliers comprise that form 

originally and still now most generally understood under the term 

inliers. As Scott states, “the isolated ‘stacks’ and pillars on the 

seacoast are outliers but a movement of depression submerging 

them in the sea would eventually result in their being buried in 

newer deposits, thus changing them into inliers.” Inliers which 

originate from true outliers i. e. detached portions of formations, 

will, in practice, be difficult to distinguish from the second group 

of deposition inliers, namely, those resulting from the deposition 

of newer rocks around mere erosional irregularities of still con- 

tinuous strata, a case that must prevail in all folded regions. We 

are not aware of instances of the first kind in this State, although 

the required conditions, i. e. slightly disturbed strata buried by an 

advancing sea, would seem to have been fulfilled repeatedly in the 

* See also Geikie, J. Structural and Field Geology. 1908. 
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Helderberg regions. There are, however, good instances of the 
formation of such inliers, still going on, seen in the islands of our 
large fresh-water lakes, especially in Lake Champlain, where the 
islands composed of Paleozoic rocks are being surrounded and grad- 

ually buried by the deep alluvial deposits filling up the lake. This 

is for instance well shown in the case of Valcour island, near 

the mouth of Ausable river which is rapidly pushing a delta into 
the lake. 

Another group of depositional inliers, however, is well repre- 

sented in this State. The best instances of this are the numerous 

hummocks. of Grenville and other Precambric rocks protruding — 

through the Potsdam sandstone on 

the north and especially on the 

northwest side of the Adirondacks. 

These are especially well seen in 

the region south of Alexandria 

bay [see fig. 1, 2]. They orig- 

inated from the irregular surface 

of the Precambric floor result- 

ing “from ‘the differing hardness 
of the rocks. The mostly small, 

elongate hills emerge now from 
Inliérs of Precambric rocks = 

ASA peas sandstone beds of Potsdam sandstone which 
NAN : aan 

near Alexandria, N. Y. Scale1s m. = by their position and the coarser 
Zz in. texture of their basal- portions, 

clearly show deposition upon and against these hills. The latter 
were not true outliers in Potsdam time, since their strata were 

still in connection with the Adirondack mass, but they have 

mm PARES EDD 

A A “A =e Precambric Es: ‘| Potsdam. sandstone 
“™ =: = 

become true inliers in the Potsdam formation because exposed 

again through the agency of erosion. It is then illogical to term 

these outcrops outliers as is generally done, since they do 

not fulfil the conditions of an outlier which according to the cur- 
rent conception is a detached mass of rock, resting upon and sur- 

rounded on all sides by older rocks. These supposed outliers are 

only “detached” on the surface, but still connected with the 
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Adirondack Precambrics under the Potsdam formation, by rocks 
of the same kind. 

Some most interesting examples of the style of inliers last men- 

tioned are observed in the Little Falls sheet, mapped by Professor 

Cushing. We here especially note 
the Middleville inlier [see text 

fir. 3, 4]. This is an outcrop of 

syenite rocks in the bottom of the 

deep valley of West Canada creek. * 
Although it is obvious that the cor- 

rasion by the river is the final 

cause of the exposure of this rock 

mass, it follows also from the ab- 

sence of exposures of the same 
rock farther up and down the 

valley, that the syenite here pro- 

trudes into the overlying and 

surrounding Beekmantown beds in ss 
consequence of the irregularity of Fis. 3 Inlier of Precambric |(,\AY/ 

the surface of the Adirondack i, Mieeie Nw Gece ee bg 
plateau over which the Beekman- =1%. eh, 

town sea advanced. The syenite 1s of the same age as the other 

_ syenite intrusions associated with the Grenville series of the Adiron- 
dacks and a portion of the Adirondack massive. Underground it is 

Fic. 4 Section of inlier at Middleville, N. Y. 
NAAN Wo Wee re | a CSS 
cee Precambric Beekmantown 

- |— | NA 

connected with the larger and better known Little Falls inlier con- 

sisting of a like syenite. Since the latter, however, is much involved 

in strong faults and obviously owes much of its prominence to 

“horst” structure, we will mention it more fully under that 

caption. 
A much smaller group of inliers of Precambric rocks in the Pots- 

dam sandstone similar to those on the northwest and north side of 
the Adirondacks, is also found on the east side, about Port Henry. 

' The Potsdam there rests as a thin veneer on a steeply tilted fault 

block and in several places knolls of Precambric rocks evhich 

clearly were once small islands in the shallow Potsdam sea, project 

above the much eroded Potsdam beds [sce text fig. 5]. 
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As the numerous inliers on the northwest side of the Adirondacks 

' and those of Middleville and Little Falls are only outlying portions 

; : AARA . 
Fic. 5 Inliers of Precambric KA AZ in 

INN . 

Potsdam sandstone 

NEMO SG alata SS alia. 

of the Adirondack massive, which have become inliers by burial 

under Paleozoic rocks and subsequent partial exposure by erosion, 

co the whole Adirondack massive is but an outlying portion of the 

Canadian shield or protaxis, that once was more or less buried 

under lower Paleozoic rocks and is now an immense inliér in them. 

It might be well to distinguish inliers of this magnitude from the 

smaller ones as of the first order. We shall see that the same 

distinction can be made in regard to the other groups of inliers, 

and indeed has been made before by Suess in regard to the 

horsts2 ? 
This Adirondack inlier of the first order which lies at the south- 

‘east side of the Canadian shield, has a complete counterpart in 

another inlier of similar size and corresponding position on 

the southwest side of the shield in the Wisconsin Precambric 

area “(“Isle Wisconsin”). We consider that the position of 

these two inliers in regard to the Canadian shield and the 

Great Lakes indicates a symmetry of structure that is of some im- 
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portance for the understanding of the geological structure of the 

eastern United States. 
As a third group of depositional inliers may be distinguished the 

relatively rare and unimportant case where current mounds and 

ridges have been buried under younger sediments and later become 

exposed as inliers. An example of this kind is furnished by the 
Le Claire limestone of Iowa’ that forms mounds 50 feet high or 

over and in regard to which it was already suggested by Hall that 

“at the close of the Niagara huge mounds and ridges were built 

on the bottom of the shallow Silurian sea, in part by the accumu- 

lation im situ of corals, crinoids and molluscous shells, and in part 

by the drift of calcareous sediments under strong currents.” 

Fic. 6 Lens or reef resting upon Clinton limestone and extending into Rochester shale. 
(Copy from Sarle) 
Fic. 7 Same worn down and forming inlier 

As these current mounds later project from the softer and more 

easily eroded rocks that once buried them, and thus form inliers, 

so also limestone mounds which grow on the bottom of the ocean 

through the action of corals, bryozoans and the accumulation of 

mollusks, may become buried in shales and later project from these 

as “lenses.” Such reef structures have been described by Sarle? 

as reefs in the Clinton formation of western New, York. When 

they indicate an older horizon than the overlying shale, they con- 

stitute true inliers. This is frequently the case in western New 

York, where they represent the top of the Clinton limestone and 

‘Iowa Geol. Sur. Rep’t, 11 :305. 
pane, Gy J. Amer. Geol.-1gor.. 28:282. 

6 
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project into the Niagaran Rochester shale. One may then find, on 

abraded surfaces, as at Lockport, the lens contrasting as a white 

inlier with the dark shale [see text fig. 6, 7]. 

2 Ereosion inliers. We distinguish in this class between corra- 

sion inliers which have resulted from river corrasion; solution 

inliers; and glacial erosion inliers in which the ice is thought to 

have been the exposing agent. 

> 

[| Hil Tt |! Hl iM 
SS | i AT 1 ut 
>= == alli rn fH 

‘Jefferson county, N. Y. Scale 1 m. = 1 in. 

a Corrasion inliers. The first group we have found excellently 

exemplified in small and simple forms in the southern portion of the 

Clayton sheet. As the sketch maps inserted indicate [see text 

fig. 8, 9, 10], these inliers consist of strips of Lowville limestone ex- 

posed along brooks and surrounded on all sides by Black River * 

limestone. The conditions which have produced this peculiar form 

of ‘inlier — which judging from our maps is very rarely seen in 

other paits of the State—are the followmg: The coincidence 

of the dip of the beds and of the course of the brook and a resist- 

ance of the underlying Lowville limestone to erosion that is greater 

than that of the Black River beds. The brook, as a rule, reaches 

the inlier by a fall and finally leaves it by very gradually passing 

again upon the overlying rock [see text fig. £0, “p: 172 eee 

means that for some distance the gradient of the brook is 
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but finally falls again greater than the dip of the rocks, 

below the dip, as in the Chaumont inlier where the brook 

eee 

a a | 
ua 

i A 

“if | 
mull ll 

Fic. 9 Three Mile Bay inlier (r) and Thre2.Mile Creek inlier (2) in Jefferson 

county, N. Y. " ‘ Lowville limestone. — Black River limestone. 

Scale 1 m. = 1 in. 

It follows from this descrip- 1 *reaches the backwater of the lake. 

tion of this group-of inliers that we can expect to. find them only 

where they follow the dip of the rocks, i. e. in New York, in 

Among these there occur general in north-south flowing rivers. 

some very interesting examples of erosion inliers, and more will 

undoubtedly become known as accurate and detailed mapping pro- 

1Taking this explanation of this inlier as ‘granted, and also the post- 

glacial age of the brook, then it follows that since the lake water is now 

backing up into the inlier, the lake must have been rising relatively to the 

land since the formation of the inlier. 
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ceeds. The largest one, 4 most striking example of this kind, is the 
inlier of Beekmantown rocks along West Canada creek, extending 

Inlier 

Lowville 
'Mestone J>—> aka? 

Fic. 19 Diagrammatic section of Three Mile Creek inlier. The black line in- 
' dicates the creek. : 

about 12 miles from above Poland to a few miles below Middleville 
[see text fig. 11]. Above the inlier the river flows on Trenton 
limestone and below on alluvium, which, however, rests quite surely 
on Trenton and younger rocks, as evidenced by Cushing’s map of 
the Little Falls quadrangle. If it should continue down the river, 
it would be connected with the Little Falls inlier of Beekmantown 
and Precambric rocks, which is principally due to block tilting. 

While the West Canada creek inlier, 
as we may call it, appears at first 
glance as a simple and plain case of 

XS % corrasion inlier, the facts that the 
s river there flows parallel to the edge 

of the Precambric boundary of the 
Adirondacks and that the rocks dip 
away from this old land or towards 
the southwest, indicate the possi- 

bility of a more complex origin of 
this inlier. While it might be assumed 
that since the dip is very small (but 
2° according to Cushing), it must be 
easy for the rapidly descending river. 
to overcome the small southern com- 

Fic. tz Inlier of Beekmantown 
sees ponent of this dip and to reach the 

i $ D (2) hale d Dy limestone zo e8 ae in Trenton Beekmantown beds, ne fick ena ee 

limestone along West Can-Precambric rocks appear within the 

ada creek, N.Y. Scale 7.5m.-=1in, Beekmantown beds may indicate that 
both Precambric and superjacent Beekmantown rocks formed here 
an old prominence below the Trenton, which has been cut into 
in this inlier. 

A plainer and simpler case of an erosion inlier is furnished on 
the Penn Yan-Hammondsport sheet of New York,) where an iso- 

“Luther, D. DY NY? Statedviss Bul. 101. 1906, 
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lated patch, about 4 miles long, of Neodevonic West Hill sand- 

stones and shales appears in the deep valley of Meads creek below 

Monterey, from below the overlying High Point sandstone, and 

SN on Sea Ow! ZY «7 SS Ly Y, 4 y V4 j LY es 

7 =a yy Yi SS 
ee oy Yi SY in fa FE ANN 
SSN SS , 
SO INV ACG 
wee Yai UY ey eS SSL Uy SS SG ONS ESN == OH NEG Yi RRO A NAILS Sril\SS Lf 
RIS) NG eee Ill htt NS Wy 
Sy) WN I OU COZ Se ee 7, JN NSS iit HY RS Ye Yip Yyy 

|S SEX WHEE | il —WWy 
Se NV S | Hil | NG LOT 
——aa WHEE a bil DS <Yy re NN HA SS 5 % p eS SPF, oe } 7 

Mie = iy N \ iio if eS 
nlp ym Nin il SULLA 
<i) Ly Gs | '_’’’RI SS 

WS pom— a rae 
anmmnt 24 Ny ES, SEE GEERT. ED He 
B= NG (pe eee 2 ee 
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Fic. 12 Inlier of West Hill sandstone ATA in High Point sandstone GF 

and superjacent beds, below Monterey, N. Y. Scaler m. —r1 in. 

is surrounded by all the following beds of the series up to and 

including the Chemung sandstones and shales [sce text fig. 12]. 

It is apparent that here the gradient of the creek is locally greater 

than the southwestern component of the southern dip of the rocks. 
The last two instances seem to indicate that it is not necessary 

that the dip and course of a brook coincide for the formation of 

an inlier, as long as the gradient of the brook becomes greater 
than the component of the dip of the rocks that runs in the 

direction of its course. 
It would not seem probable that inlier resulting from different 
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steepness of gradient of river course and dip of rocks, where the © 

two are equally directed, should assume large proportions since 
this would presuppose but a slight difference of steepness in the 

two and a like direction over a long distance. Nevertheless the 

geologic maps reveal such large inliers. An especially clear ex- 

ample seems to be that of the inliers on the coastal plain of the 

Carolinas? [see text fig. 13]. There we see the Upper Cretaceous 

Fic. 13 Inliers of Upper Cretaceous TET in Neocene 
‘fy 

and Eocene [7 in the Carolinas. Scale ssodo00 

appear in long tortuous strips, 70 miles and more in length, from 
under the Neogen along the Pedee river, the branches of Cape 

Fear river and Neuse river, in order to disappear again under 

tertiary beds above the mouths of these rivers. The relations of 

the strike of the tertiary and cretaceous formations and of the 

courses of the rivers to the coast line indicate. that the dips and 

river courses are approximately coincident. 

b Solution inliers. In some of the small inliers of Lowville lime- 

stone in the Black River limestone of the Watertown region, there 
is fair evidence that solution has played an important part in the 

removal of the overlying rock. This 1s especially the case in the 

miier along Perch river below Limerick [see text fig. 14, 15): 

The longitudinal section shows that the river plunges with a high 

fall from the Black River into the Lowville, upon whose hard bed 

it flows for half a mile in order to disappear above the “ Natural 

Bridge” under the Black River limestone. Just to the south of the 

* Willis, B. Carte Géologique del’ Amérique du Nord. 1906. 

ee eee ee ae eT 



FIFTH REPORT OF THE DIRECTOR 1908 

Natural Bridge it reappears, flows a short 

distance upon Lowville beds and disap- 

pears again under Black River limestone, 

not to reappear for another half mile. 

This last half mile is the most important 

for the understanding of the process which 

produced the inlier farther up. The course 

of the river can here be followed through 

the woods by a distinct depression that is 
covered with large, variously tilted Black 

River slabs and partly bounded on the 

sides by Black River cliffs. It is here 

manifest that the Black River strata as a 
whole have been sinking down along the 
river as in a graben, being eaten away 

underneath by the dissolving water. 

Finally, the blocks become so_ small 

that freshets are able to remove them 

entirely and the river again flows in 

‘the open and on the underlying Lowville 

beds. While it is quite apparent that this 

and other inliers of the same kind wander 
upward, after they are started, by the 

waterfall at the upper end, the original 

cause of the phenomenon is quite clearly 

the water that along the joints, which are 
here strongly developed, passes between 

and under the Black River blocks until it 

reaches the harder and less soluble Low- 

ville beds. The fall at the upper end 1s 

to all appearances a secondary develop- 
ment. . 

It is obvious that this group of inliers 

is essentially a Karst phenomenon and that 

these inliers correspond to the “ Dolinen,” 

so well known in the Karst plateau of Aus- 
tria. We must, therefore, expect to find 

other examples in the limestone regions of 

the State. The Helderberg plateau pre- 
sents a number of instances of depressions 

or sink holes in the limestones through 

which the underlying rocks appear. Most 

MQ 
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of them are too small to have been indicated on the preliminary 

maps, although there is no doubt that the mapping of the quad- 

rangles will bring out a considerable number of them. One, a 

Black River | 

limestone 

Lowville 

limestone 

Fic. 15 Diagrammatic cross section of Perch river 
at AB in figure 14 

quarter of a mile long, where the Esopus shale appears from under 

the Onondaga limestone, is shown on Darton’s map of Albany 
county [N. Y. State Geol. Rept for 1895] directly south ier 

Clarksville. 

Many such small inliers are also to be expected in the Salina 

beds, where the gypsum beds have been dissolved out. As 

an example that has found expression on the maps, we cite the 

exposure of Salina gypsum in the Salina (Bertie) waterlime north 

of Union Springs.1 The gypsum beds form here a good horizon, 

which in several places is exposed from under the overlying 

Bertie waterlime, partly by natural erosion (sinking in of the sur- 

face through partial solution of the gypsum) and partly by quarry- 

ing, | 

There exists in the United States a region where large solution 
inliers are the most prominent physiographic feature of the country. 

This is where the Carboniferous limestones in Kentucky and Ten- 

nessee, through their great solubility, provide subterranean courses 

for the atmospheric waters. There the majority of the brooks 

disappear in sink holes. Frequently these sink holes grow into 

larger depressed areas, so called “ sinks,’ and in some cases these 

depressed areas, arising from subterranean solution by the ground 

water, are square miles im size, They are then~ locally seallea 

“coves.” In these “‘ sinks ’-and “coves” the older. tormanoncrase 

exposed as true inliers. We insert here a sketch [see text fig. 16- 
18] of a sink and of a cove taken from the Standingstone (Tenn.) 

Folio, which is used in Salisbury and Atwood’s instructive 

paper, The Interpretation of Typographic Maps? to illustrate the 

effects of ground water. In this special case the Newman lime- 

stone forms inliers in the overlying Pennington shale. 

—14S¢e N. Y. State Mus. Bul. 60. 1903. Map facing p. 1130. Z 
? Salisbury, R. D. & Atwood, W. W. Professional Paper No. 60, U. S. 

Geol. Sur. 1908. aes 



FIFTH REPORT OF THE DIRECTOR I908 177 

c¢ Glacial erosion inliers. As inliers caused by glacial erosion 

we consider those cases where in the Finger [Lake region an 

Fic. 16 Sketch map of ‘‘ Icy Cove”’ from Standingston® 
folio, Tenn. Scale gatoo 

Fio. 17 Geologic man _ cf,’icy Cove," showing the 

Newman limestone forming the bottom of 

the depression and the Pennington shale 

following formations the walls 
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overdeepening of the valleys has taken place that leads to exposures 

of deeper beds surrounded by younger beds, a process ascribed by 

some glacialists to glacial erosion. While on account of the con- 

FATTO LEE EES, 
fies Eee ae SE LN ie EE SA EE 

CRs (I ES Re ee ae 
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Fic. 18 Diagrammatic section of a ‘sink”’ or ‘‘ cove’’, the black line indicating the 
subterranean water course 

siderable depth of most of these lakes, there is no doubt that their 

bottoms reach down even into Siluric beds when their shores are 

in the Devonic, but the maps do not suggest this fact, except in a 

very few instances. One of these that appears quite convincing 

is the exposure of Middlesex black shale along the west branch 

of Keuka laket and in the lower portion of the valley lying in 

the continuation of the lake [see text fig. 19]. . This long out- 

crop of Middlesex shale is entirely isolated and surrounded by the 

overlying Neodevonic beds (Cashaqua shale, etc.) In this case it 
would seem that the north-south flowing brook, emptying at 

Branchport, and running with the dip of the rocks, found itself in 

the condition. described above under corrasion inliers and thus 

might have alone been competent to produce a part of the inlier, 

although its short length and small size and the great length of the 

inlier and depth of lake basin indicating a great amount of erosion, 

are now entirely out of proportion and glacier ice is therefore to 

be appealed to as a factor, especially in regard to the inlier of the 

west branch of the lake. 

We have thus far considered the inliers which originate from 

the agency of water, in either depositing or eroding. We now 

turn to the more important groups of inliers produced by diastro- 

phism. These are the fold and fault inlters. 

3 Fold inliers. These are formed a on the summits either of a, 

normal anticlines or a, domes (“ uplifts,” “ parmas”’) or b through 

overturned folds (“ Klippen”). 

We will first consider those very frequent cases of inliers of 
rocks, appearing on summits of normal folds through erosion. ~ 

1 Luther, D. D. Penn Yan-Hammondsport Quadrangles, N. Y. State Mus. 

Bul. 101. 1906. 
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a Normal anticline inliers.§ In QG<YYWUMLD)UWI“M{WM@# 4. | ae YY GAVE 
this group it will be advanta- ULM) =WYUY fy’ 2 
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see E.Haug, Traité de Géologic, Y iy 

1907. p. 204] with periclinal 

extremities. ‘Examples of the 
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folded region in the eastern part 
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latter protruding from still younger rocks. But it is certain that 

not only the Cambric belts in eastern New. York but also 

some of the large inliers of basal gneisses along the eastern 

boundary partake of the nature of folded or anticline inliers; this 

would seem to be especially clear in the case of the large inlier, 

beginning near Dover Plains (east of Poughkeepsie) and extend- 

ing northeast along the Housatonic river. This is surrounded on 

the west and south sides by a belt of crystalline limestone. The 

Highlands themselves are a “horst”’. [see p. 186] as we shall see 

later. 
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Numerous short, pitching or brachyanticlines that form inliers, 

project from the Hudson River shale belt. One of the best ex- 

amples of this group is Stissing mountain, northeast of Poughkeep- 
sie [see text fig. 20]. It consists of an elliptic outcrop of gneiss, 

surrounded by a belt of Cambric rocks on all sides except the north, 

the whole projecting from the plateau of metamorphic Lower 

Siluric shales. This outcrop of gneiss is 20 miles away from the 

larger Housatonic inlier. It also distinguishes itself from the many 

smaller inliers of Cambric rocks in the neighborhood by the fact 

that it does not follow the northeast direction of the latter, but 

strikes due north. This indicates that this remarkable protrusion 

of gneiss through the thick belt of Cambric and Lower Siluric 



; 

o/4) ms FIFTH REPORT OF THE DIRECTOR 1908 I 

rocks is probably due to a cross folding that combines with the 
normal! fold, a frequent cause of brachyanticlines. 
A nearly continuous line of small elliptic anticlinal inliers of 

Cambric rocks (mostly limestone), gneiss patches: and Trenton | i | 

2 . AAN : 
Fic. 21 Inliers of gneiss KA AA Georgian and 

n~ 

Cambro-Siluric limestones aga in Lower Siluric shale 

: at Newburgh, N. Y. Scale 5 m. — 1 in. 

limestone extends in southwest direction from Stissing mountain 
toward and beyond Newburgh. In the close neighborhood of 
Newburgh there are no less than three small gneiss and one Cam- 
bric limestone inliers! [see text fig. 21], and a series of small inliers 
of gneisses and Cambric rocks extends thence along the north side 
of the Skunnemunk mouniains. . Ries gives four sections through 
one of these (Bull hill) which clearly show its composition of an 
open, normal anticline but also indicate that faulting may, to 
some extent, have influenced the production of some of these inliers. 

"See Ries, H. N. Y. State Geologist’s Rept. for 1895. 1395. 
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Smaller anticline inliers may sometimes be also observed in the 

plateau regions of the central part of the State where a series of 

gentle folds representing further extension of the Appalachian 

mountain folding have been traced by Kindle.t Occasionally a 

small inlier will even bring out the presence of a fold in-a region 

where there seem to be no indications of folding at all. Thus the 

writer observed a small Lowville limestone inlier coming up from 

Lake Ontario at Three Mile bay (Clayton quadrangle, N. Y.). 

This [see text figs, inlieg ag 

7 follows first the brook, but 

pee == about 34 of a mile above its 

=== mouth, it leaves the brook 

=——=— and rises upon the “hillside, 

==== ending just east of the Three 

—== Mile Bay railroad _ station. 

tlere, ina quarry, the aren 

of the fold is exposed in the 

=i — Lowville limestone beds, with 
——_ — =i = the Black River on the flanks. 
= ===== In the arid regions of the 
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alluvial deposits obscure the 

outlines of inliers, the inti- 
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Fic. 23 Cross section cf arch showing formation of inlier. Pueblo folio, Col. 

* Kindle, i. Mes Jour. Coot 1904. v. XII, no. 4, p. 281. See also Luther, 

De DS NLeY> State Wits) Bulls tase. Colored: seetion: 155 
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[Geol. Atlas of the United States] of an inlier of Carlisle shale (Cre- 
taceous, subdivision of the Benton formation) in the Niobrara for- 

mation (shale and limestone) on the crest of the Rock Canyon arch, 

a broad anticlinal fold. A few miles farther north the same arch 

produces at the crossing with the Kansas river an inlier where not 

less than three of the underlying formations are brought to view. 
The last inlier mentioned which is caused by a low, broad and 

long anticline brings us to those ope which, being little 

longer than wide, are known as 
a Upiifts, parmas and domes. The State of New York does 

not contain any of these structures. For this reason we cite 

only two instances of inliers arising from these structures, one 

_ representing the smaller domes, and one those of the first order. 

Kindle? has described from northern Indiana, small outcrops 

(about a quarter of.a mile is the diameter of one given) of Niag- 

ara limestone which form dome-shaped elevations, possessing 

quaquaversal dips and are surrounded and partly covered by De- 

vonian shales, thus forming inliers of Niagara beds in Devonic 
rocks. These domes are considered by Kindle as analogous to 

the “ mud-lumps” at the mouth of the Mississippi. They formed 
is'ands during a large part of the early Devonic and were then 

covered by the Devonic Black shale, thus corresponding in their 

origin partly to our first group of deposition inliers, with the 
difference, however, that the prominences of the sea bottom in 

that group were thought to result merely from erosion. 
Domes of the first order are in this country typically repre- 

sented by the Cincinnati and Nashville “ uplifts ” [sce text fig. 24], _ 

which have been termed domes, uplifts, a geanticline by Dana and 

designated as a “ parma” by Suess. This broad and low anticline, 

which is a secondary phenomenon in the great Paleozoic mediter- 

ranean basin played an important role during Paleozoic time in 

separating minor basins. It is now recognized by the fact that the 

Lower Siluric forms two extensive inliers, a northern one, the 

Cincinnati uplift on both sides of the middle course of the Ohio, a 

southern one, the Nashville uplift in Tennessee. The latter pre- 

sents in the long, pinnate offshoots along the Cumberland and Ten- 

nessee rivers, excellent examples of the paramount influence of 

corrasion in finally exposing the deeper beds. 
4 Fault inliers. Inliers are produced on the upthrow side of 

faults. Two groups can be distinguished in this class, (a) those 

*Kindle, E. M. Am. Jour. Sci. 1903. 15:459. 
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that are bounded by one fault and (b) those that lie between two 

faults (horst). 
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The; best ones are furnished by the Mohawk valley, which is 

crossed by a system of northeast striking faults, mostly with the 

We have good examples of both kinds in this 

State, at the hand of which we will note their general characters. 

RROD 
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' downthrow side on the east.1 Consequently there protrude patches 

of Precambric rocks, as at Sprakers, Little Falls, and the “ Gulf” 

(north of Little Falls), or of Beekmantown and Trenton from 

the Utica shales [see text fig. 25, 26]. Several of these are in- 

volved with a second fault, and will be mentioned under the next 

group; others, however, as the Beekmantown inlier at Tribes 

Hill, at Fonda Bush, the Precambric inlier at Sprakers, that at 

the Gulf and the western portion of the Precambric inlier at Little 
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Fic. 25 Sketch map of the faulted region of the Mohawk river in eastern Fulton 

ccusty, N. Y. showing the inliers at Sprakers, Fonda, Tribes Hill and Fonda Bush. 

NV AZ ; 00000 
U/W 44) Precambric rocks; Potsdam sandstone; pO °0q Beekman- 
INDAZAN 00000 

town limestone; aed Trenton limestone; — Utica shale. Scale 7.5 m. 
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Falis are, according to the sections furnished by Darton and Cush- 

ing, brought up by the tilting of the blocks along one fault plain. 

Ccrrasion has in all these cases served as an accessory agent in 

exposing the deeper rocks. Where least disturbed by corrasion, 

they are readily recognized by their outline, which cdnsists of a 

straight line along the fault and as a rule of a more or less 

curved boundary on the other side, the whole inlier approaching a 

segment in form. The areas of Paleozoic sedimentaries on the 

west side of Lake Champlain which also are broken up into vari- 
_ 

*See Darton, N. H. N. Y. State Geol. Rep't for 1894. 1895. p. 30. 
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ously tilted fault blocks will no doubt furnish other examples of 
these inliers when fully mapped. Likewise the folded region on 

the east side of the Hudson and in Orange county contains in- 

liers whose principal cause is faulting, but all of these are also 

more or less involved in folding. 

Fic. 26 Diagram of faulted and tilted blocks in eastern Fulton county, N. Y. (after 
Darton). Looking north; showing relations of inliers of text figure 25 to faults 

Where a block has remained standing between two faults inclin- 

ing away from each other, a horst is produced. This group of 

inliers has typically the form of a parallelogram or of a rectangle. 

The greater portion of the Precambric inlier at Little Falls, that 

to the east of the town, partakes of the nature of a horst by being 

included between. two parallel faults of opposite throw, as shown 

by Cushing [see text fig. 27, 28]. 

As a horst of the first order in this State, we have probably to 

consider the large inlier of gneisses and associated rocks of the 

Highlands, since Berkey! has shown that this block is bounded 

by two parallel faults between Cornwall and Peekskill. It is 

stated by Berkey [loc.: cit. p. 374]. that the northern fault con- 

sists rather of a succession of them, “ each separate fault line strik- 

ing out toward the northeast into the bounding slates and its place 

* Berkey, C. P. N. Y. State Mus. Bul. 107. 1907. 
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taken by another nearer the margin.” This seems to indicate that 
the breaking down of the flanks has taken place in steps as in the 

OYOOYY : oP 0,0,004 , 
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Inlier of Precambric rocks Wharf, in Beekmantown limestone 

X 
Fic. 27 

- ape aE | 

ae : =a Trenton limestone; IS Dolgeville beds; 

Utica shale. Scale 1 m. = 1 in. ; 

In one of the northern faults the fault typical horsts of Europe. 
plane has been observed [p. 775], and it was found to dip steeply 
to the southeast making it a reversed fault, or. overthrust. 

Fic. 28 Section through inlier at Little Falls (after Cushing) 

As the section through a part of the Highlands by Professor 
Berkey shows, the great fault on the other (southern) side hades in 
the same direction. This large fault block is hence bounded by 
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two systems of parallel faults that both hade in the same direction 
(southeast). It might therefore be considered to be more of the 

character of an overthrust wedge [see below] than of the 

horst, in which, when typically developed, the faults incline away 

from each other. It is, however, apparent that in the general 

sense of a horst, as now understood in Europe, as a fault block 

that is on the upthrow side with reference to all the area around 

it [see text fig. 29], the Highlands fulfill all conditions of this type 

of structure. 

c: Branching fault mliers. A 

small division of raised blocks, 

appearing as inliers is formed by 

branching faults, where a triangu- 

lar block remains standing between 

the branches. The Mohawk val- 

ley furnishes again a few good 

examples of this group [sce text 

fig. 25] of inliers, that are mostly recognized by their sub- 

triangular outline. Below St Johnsville we find a triangular out- 

lier of Beekmantown with a surrounding band of Trenton emerg- 

ing from the Utica shale, and the Noses fault (below Sprakers) 

with its branch, the Ephratah branch fault, forms another triang- 

ular Beekmantown inlier. 

Fire. 29 Ahorst (after Haug) 

¢ d Wedge wmliers. As wedge inliers or “ wedges” we designate 

here inliers that are found between two overthrusts. There is no 

doubt that many such wedges exist in our eastern, much over- 

thrust slate belt, but the close isoclinal folding of the belt ob- 

scures the faulted structure there to such an extent, that it is 

preferable to select typical examples from less disturbed areas. 

The Appalachians furnish many clear cases of this structure, of 

which we select, on account of the great difference in age of the 

adjoining rocks, one from the Briceville folio, Tenn. [Geol. Atlas 

of the United States, 1896]. It will be seen in the section [see 

text fig. 30] that five overthrust faults are there recognizable be- 

tween them containing three wedges of Siluric rocks, which on the 

surface form narrow, bandlike inliers in Carboniferous rocks, 

sometimes flanked by a narrow strip of Devonic rocks. 

e Overthrust inliers. We designate as overthrust inliers those 

which result from the extensive transportation of older rocks over 

younger owes along more or less horizontal thrust planes, resulting 

from overturned anticlines (“ fold thrusts” of Willis) and from 
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“surface thrusts ” (Willis). As an example we insert a portion 

[text fig. 31] of the Rome (Ga.) folio, showing inliers of Cambric 

tat) 
(od 

> il | 
i 

Fic. 30 Wedge inlier from Briceville folio, Tenn. 

wood formation); Devoniic (Chatanooga shale); [-== ae) 

N 
iferous (Lee conglomerate) ; WN Carboniferous (Briceville shale). Scale 

N\ 
1 

125000 
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rucks in Carboniferous beds, appearing as small synclines, but 

which in fact, as shown by the section are but the erosion remnants 

of a huge, closely folded overthrust plate of the kind that has been 

so much discussed in late years by the Alpine geologists [their 

“ Ueberschiebungen ” or “ charriages,” see text fig. 32]. 

It is possible that the slate belt of eastern New York represents 

such an overthrust region of the first order. We see the strongest 

arguments for this view in the long fault that separates the Lower 

Siluric and Cambric rocks east of the Hudson which is known to be 

an overthrust fault; and in the fact that in several places, as most 

clearly near Whitehall, the littoral facies of the Cambric and Lower 

Siluric (Potsdam sandstone, Beekmantown dolomite and Trenton 

limestone) and the graptolite-bearing shale facies of the same 

formations coine into contact, which implies — granted the original 

separation of the two facies by either a barrier or differences of 

depth — an extensive westward transportation of the shales. If 
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one further considers that the former series, at that locality, is 
fully undisturbed and the other abruptly folded in closely packed 
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bric (Conasarga formation); Carboniferous (Floyd 

Pa shale). Scale as<o00 

anticlines, it must be inferred that the folded mass has, as a whole, 

been pushed upon the first series to an unknown extent. Dr 

Ulrich with whom I had the pleasure of discussing this view dur- 

ing our summer trips into 

the Champlain region, 

reached independently a 

like view, finding positive 

evidence of such a great 

charriage in the condi- 

| tions surrounding the 

north end of the Taconic mountains, where a small “ outlier ” 

oi Stockbridge limestone appears in the Cambric rocks and belts 

of “Hudson slate” accompanying the Cambric inlier [see text 

fic. 33] on the west. It is there quite probable that the: whole 
* 

Fic. 32 Charriage (after Haug) 
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folded plate of Cambric rocks has been pushed along a slightly 
inclined fault plain from the east over the Lower Siluric rocks, 

and that the outlier of Stockbridge limestone does not rest in 

; Fic. 33 North end of Taconic range (copy from Dale). 

Lower Cambric slate; NS Stockbridge limestone; = 

‘“udson ” slate 

a small syncline of the Cambric, as it would seem, but pro- 

trudes from below the Cambric or is a “ Fenster,’ as the Euro- 

pean geologists term it (an outlier of younger rock protrud- 

ing through older rock in consequence of extensive over- 

thrust and partial weathering away of the overthrusted mass). 

We have attempted in Museum bulletin 42 [1901. p. 556] 

to indicate this condition for the Albany region. If we assume 

‘this overthrust to have still more approached the horizontal 

and the transportation along the thrust plane to have been quite 

extensive, we get conditions which seem to explain many of the 

- greater phenomena of the slate belt. We insert here a section, 

given by Dale, from the neighborhood of Schodack Landing, south 
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of Albany, showing well the overthrust of the Cambric rocks over 
the Lower Silaric, [tex ther aay): 

Fic. -4 Diagram section sowing tne relationfof the Lower Camime lime- 
stone (B, C) and shale (A) to the Hudson shale'(Oh) as exposed at the local- 
ities near Schodack Landing in Rensselaer county. (Copy from Dale) 

We also refer in this connection to the section from the Rome 

(Ga.) folio, inserted here as example of overthrust inliers, as 

showing that extensive overthrusts of like character as the one here 

assumed are actually known to occur in the southern Appalachians. 

If Dr Ulrich’s and the writer’s conception of the structure of the 

slate belt is correct, the belts of “Hudson slate” between the 

Stockbridge limestone and the Cambric at the north end of the 

Taconic mountains are most probably wedges between thrust faults. 

There have been distinguished, altogether, 14 kinds of inliers in 

this essay, which are of very different importance. They may be 

grouped as follows: 

& Deposition inliers, resulting from burying by 

newer strata of 

a original outliers 

| 6b erosional irregularities of surface 
Caused by c lenses and reefs 

A action of 
! 

water 2 Erosion inliers, comprising those resulting from 
@ corrasion — corrasion inliers 

b solution —— “sinks” and coves. 

c glacial erosion — glacial erosion inliers 
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3 Fold inliers, formed 

@ on the summits of anticlines 

a: On macroanticlines — normal anticline in- 

liers 

a on brachyanticlines — brachyanticline in- 
liers 

as domes — uplifts, geanticlines, parmas 
Caused liy 6 through overturned folds (klippen) au 

ce t Fault mliers, formed 
p a@ on upthrow side of single faults — segment 

inliers 

b on upthrow side of double faults — horsts 
¢ between branching faults—branching fault 

inliers 
d between overthrust faults — wedge inliers 
e through extensive overthrust — overthrust in- 

liers 
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SOME MARINE ALGAE FROM THE TRENTON LIME- 
STONE OF NEW YORK 

BY R. RUEDEMANN 

The early paleontologists described as algae all fossil bodies from 
the marine beds which in their habit had some similarity to plants, 

whether or not any organic structure or substance was shown, 

and in so doing created a burdensome mass of names. ‘The ten- 
dency of late has been to doubt the vegetable nature of all so 
called Paleozoic seaweeds; or to follow Nathorst! who, after prov- 
ing the mechanic’or animal origin of many of them, makes the 
presence of a rind of coal the ultimate criterion. Solms-Laubach, 

however, will not admit this, since “the coal may entirely dis- 

appear in the course of time from remains that are undoubtedly 
organic, if they are deposited in a porous rock.” 

The actual presence of fossil algae in at least one of the Paleo- 

zoic formations of New York, viz the Chemung, was demonstrated 

a iew years ago by David White? It is pointed out by this emi- 

nent paleobotanist that plant life of the class Algae must have 

been very abundant in the Silurtc and Devonic eras and that 

the apparent rarity of undoubted Paleozoic seaweeds is due to 

several causes one of which is here cited as having a direct 

bearing on the material in hand and the discussion to follow. 

This is the partial explanation of the apparent rarity, resting 

“in the remarkable similarities in form and habit between 
many algae and certain contemporaneous low animal types, spe- 

cially among the sponges and sertularians, whose structure was 

so much better suited to preservation as to establish a presumptive 

hypothesis that the resemblant forms must embrace the animal 

characters of structure and would not have been preserved but 

for the presence of ‘the latter.” 

A reaction from the tendency to refer the distinctly preserved 

algoid remains to the animal rather than to the vegetable kingdom 

may be said to have set in in the last decade of the preceding 

century. It is denoted by investigations of Rothpletz, Alexander 

Brown, Stolley and Whitfield. The first named author* began by 

referring to the algae, Girvanella problematica~ Nichol- 

*Nathorst, A. G, Kongl. Svenska’ Akad: Handl 188t<v; 16,>msa¢ 

7H. Graf zu Solms-Laubach.. Fossil Botany. 1801. p. 47: 

‘White, David. “N.Y. State Mus. Bult52. 1en2%-p.- 562: 

* Aug. Rothpletz: Fossile Kalkalgen aus den Familien der Codiaceen und 
der Corallineen. Zeitschr. d. deutsch. geol. Ges. 43 Bd./ 1801. ‘p. 2am; 
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son and Etheridge from the Lower Siluric of Ayrshire, England, 

placing it with some doubt among the Codiaceae to which he also 

referred the Mesozoic Sphaerocodium. Both Girvanella and 

Sphaerocodium form compact bodies essentially composed of an in- 

tricate mass of fine continuous tubes. Alexander Brown next took 

up the problem of the taxonomic position of Solenopora,! a genus 

that in Solenopora compacta (Billings), its genotype, is 
well represented in the Lower Siluric of New York, and discov- 

ered its cellular structure (a tubular one was assumed before), 

finding that its cells bear great similarity to those of certain living 

and fossil coraliine algae and that there are also traces of tetra- 

sporangia and conceptacles corresponding to those of the recent 

Corallineae, to which he therefore refers Solenopora as. a possible 
ancestor of the recent nullipores.? 
E. Stolley*? in 1893 demonstrated the presence of indubitable 

calcareous algae in boulders of northern Germany derived from 

the Lower Siluric of Sweden and described a number of forms 

which exhibit relationship to the recent Bornetella and the triassic 

Gyroporella, and all of which were undoubtedly verticillate Si- 

pnoneae except one (Arthroporella catenularia) which 

consists of chains of spheric and pear-shaped bodies and is com- 

pared with the Eocene Ovulites. 

Finally, Whitfield* placed a form hitherto referred to the grapto- 

lites (Bythograptus laxus) among the algae, principally 

for the reason that the secondary branthes are connected by distinct 

articulations with the central stipe and that proper cell apertures 

are absent or indistinguishable. 

*Brown, Alexander. On the Structure and Affinities of the Genus 
Solenopora. Geol. Mag. IV. 1894. p. 145. 

* Professor Rothpletz has lately published the results of his most thorough 
and painstaking investigations of these difficult and problematic forms [see 
Ueber Algen und Hydrozoen im Silur von Gotland und Oesel, in Kongl. 
Svenska Vetensk. Handl. Bd. 43, no. 5, 1908] positively placing Gir- 
vanella problematica, and Sphaerocodium, to which also a Siluric 
form is referred, as well as Solenopora, among the algae. As most important 
for the taxonomic position of Solenopora, he considers the presence of 
perforations of the cell walls discovered by him, the arrangement of the con- 
centric rows of cells and the similarity of the tubular, isolated sporangia in 

~~ Soleno pora gotlandica and the Archaeolithothamnia. 

——.*" 

In a review by Steinmann (Zeitschr. fiir Induktive Abstammungs-und 
Vererbungslehre, Bd. 1, Hft. 4, p. 405, 1909) that has just come to hand the 
existence of probable transitional forms (in the Permian limestones of Sicily 
and the Jurassic) between the Siluric Solenopora and Lithothamnium, that 
begins in the Cretaceous period, is pointed out. 

®> Ueber silurische Siphoneen. Neues Jahrbuch 1803. 2:135. 
* Whitfield, R. P. On New Forms of Marine Algae from the Trenton 

Limestone, with Observations on Bythograptus laxus Hall. Bul. 
Am. Mus, Nat. Hist. 1894. v. 6, art. 16, p. 351. 
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Bythograptus laxus comes from the Trenton limestone 

of Platteville, Wis. The same locality has furnished a small num- 

ber of other forms of vegetable aspect, which are also described o on 

good ground as marine algae in the same publication. 

In a later paper: Professor Whitfield created a new genus 

Palaeodictyota, for a form from the Niagaran of New York before 

described asa graptolite (Inocaulis anastomotica Ringue- 

berg) believing the same to be a marine alga. The present writer 

has lately [N. Y. State Mus. Mem. 11. 1908. p. 20] shown that 

Palaeodictyota has the tubular composition and the cell apertures of 

a graptolite of the order Dendroidea. 
These facts serve to show that there is a group of graptolites 

that in their habitus approach so much that of the seaweeds that 

since the time when Goeppert referred Dictyonema to the fucoids 

announcing the discovery of a fructification (cystocarp) like that 

of Callithamnion on its branches, botanists have still thought it 

possible they might be plant remains, and Dictyonema is still cited 

in the great standard systematic work, Engler-Prantl’s “ Die natur- 

lichen Pflanzenfamilien ” [1 Teil, 2. Abt. 1897. p. 554] among the 

doubtful seaweeds. 
While searching for graptolites in the Trenton limestone of 

Glens Falls, N: Y., the-writer has discovered a congeries of 

like character with that from the Trenton group of Platteville, 

Wis. It is rather with the intention of recording the occurrence 

of this rare group of fossils in the eastern Trenton than for the 
purpose of discussing the problem of the vegetable or animal 

character of these fossils that this note is published. We also 

insert for this reason a form from Glens Falls that gives fair 

evidence of being a graptolite of the order Dendroidea but has also 

a vegetable appearance and is associated with the others, and we 

desire to state in this connection our belief that the evidence in 

every single case has to be weighed separately. 

The small assemblage of Trenton fossils at Glens Falls was 

found in thin patchy seams of very fine grained black shale inter- 

calated in the shaly limestone forming the hanging wall of the 

abandoned “ Black marble” quarries on the south side of the Hud- 

son river. The layer containing the fossils is about 16 feet above 

the base of the Trenton. 

Besides the algal remains the bed has been found during this 

investigation to contain also small fragments of true graptolites of 

* Ball, Am, Mus. Nat. Hist. 16,art. *36:-p: 300 .*( 1902). 
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the genera Climacograptus, Cryptograptus etc. On account of the 

great interest which this graptolite occurrence has in regard to a 

possible correlation by intercalation of the corresponding graptolite 

horizon with the limestone series of the Trenton, this faunule will 

be studied separately after more extensive collecting. 

The fact of the occurrence of graptolites proper together with the 

supposed marine algae may seem suggestive of the graptolite nature 

of all the fossils, especially if it is taken in account that some of 

the algoid forms exhibit in the carbonaceous films they have 

ieft, the distinctness and sharpness of graptolite remains in spite 

of their subdivision into hair-fine branches. On the other hand it 

could be urged that from the well recognized evidence of the 

growth of many graptolites on seaweeds the concurrence of the 

two in the same bed is a logical corollary. but, if the surrounding 

conditions at Glens Falls are taken into account, it becomes evident 

that the graptolites and the algoid fossils belong to different marine 

life zones. The very irregular surface of the thin bedded limestone 

and the patchy distribution of the black shale in depressions of 

the limestone, indicate that the deposition took place in rather turbu- 

lent water. The comminuted condition of the true graptolites 

shows that they drifted in from the open sea, while the fine preser- 

vation of the much more delicate algalike remains indicates that 

they grew where they are found and were sessile forms of the 

1 ttoral zone. 
Dr Hovey has had the kindness to send me the types of two of 

the species of marine algae described by Professor Whitfield, for 

comparison and study. The structural details of these — presently 

to be described —leave no doubt of their vegetable origin. One 

is a distinct coralline alga from the Trenton of Middleville, N. Y. 

[see pl. 1, fig. 1], the other (Callithamnopsis fruticosa) 

a seaweed from the Trenton of Platteville, Wis. The latter 

is so closely related to one of the Glens Falls forms (C. delica- 

tula) that by inference the latter must also be an alga although 
its structural features are not as distinctly seen. We will for this 

reason first note these two longer known species of manifest algal 
character and then attempt to demonstrate the vegetable nature 

of the Glens Falls forms by reference to them. 

Primicorallina Whitfield 

This genus of calcareous algae was erected for a single species, 

P. trentonensis Whitfield, from the Trenton limestone of 

Middleville. The form is described by its author as follows: “ (The 
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specimens) consist of a central or longitudinal axis which is hollow 
and jointed, and of whorls of lateral branches of pinnules, appar- 

ently four, possibly five in number, radiating from the central axis 
and forming a cylindrical body in the aggregate. The pinnules of 

the whorls are composed of three elements each; a first joint which 

diverges from the central axis gives origin to two secondary joints, 
while each of these supports two still smaller joints or pinnulae.” 1 
We insert here three of the original accurate figures by the 

author of the genus [text fig. 1-3] and add a camera drawing of-one 

Primicorallina trentonensis Whitfield 

Fic. 1 Slab with specimens. Nat. size 
Fic. 2 Type, xX 4 : 
Fic. 3 Transverse section. (Copies from Whitfield) 

of the type specimens [see pl. 1, fig. 1], to bring out a few charac- 

ters not noted in the original description. 

*The following is the original description of the genotype: “Fronds of 
small size, represented by cylindrical tufts of greater or less length, and of 
from one sixth to one fourth of an inch in diameter. Axis of the frond 
irregularly cylindrical and jointed; the joints count about 30 to the inch and 
are nearly twice as long as thick. Pinnules four, or perhaps five, from each 
joint of the axis, composed of cylindrical, oval or clavate joints; those 
originating on the axis are of nearly an equal length with the axial 
joints, and each supports two others on the outer end of very nearly or 
somewhat shorter length, but of less thickness; these again each support 
two others which are “short oval in outline and of not more than half the 
length of the others. Bifurcations of the pinnules diverging at an angle of 
about 30 to 35 degrees to each other.” 
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A thick calcareous incrustation is found between the axial canal 

formerly occupied by the axial cell, or cells, and a thin, carbon- 

aceous outer film. The axial canal becomes visible in the principal 

branch of the thallus where the tube is crushed [see pl. 1, fig. 1] 

and also an axial canal of the branchlets can be seen in the same 

specimen on the right-hand side. The calcium carbonate of the 

fossil contrasts by its dark brown and sometimes amber color with 

that of the matrix and of other fossils indicating a certain amount 

of carbonaceous matter still contained in it. In thin sections made 

through a few joints a deep black thin layer was seen on the out- 

side and a less distinct one lining the axial canal, showing that the 

calcareous deposition took place within an outer membrane or 

gelatinous sheath. The outer black layer fails to show traces of 

former pores and the calcareous deposition is crystalline and devoid 

of structure. : 
Professor Whitfield describes the branchlets or pinnules as 

repeatedly bifurcating. The fact, however, that this bifurcation is 

seen in both the longitudinal and transverse sections of. the 

same specimen suggests that also-in the branchlets the division 

took place in double dichotomies or in whorls of four branches; 

and in fact in one place [see pl. 1, fig. 1 at a and b] three branchlets 

are seen at the second division (at a) and in one three at the 

third (at b). The thallus is hence composed of a system of verti- 

cils of branches. The joints of the main stem are cylindrical, little 

contracted at the articulations, those of the branchlets, however, 

are clavate, somewhat bulbous at the distal end and with rounded 

extremities. The terminal branchlets are pyriform, distinctly 

pointed at the distal extremity and round and bulbous at the other. 

Thin sections through the few fragments of joints of the main 

stem and branchlets have not furnished any indication of the pres- 

ence of cavities suggestive of conceptacles. The fructifications may 

have consisted of terminal sporangia that were easily detachable 

and were lost, or we may have only sterile thalli before us, or 

again, the terminal pyriform branchlets may have contained the 

conceptacles at their apexes and these may have become obscured 

by secondary crystallization. It probably will require more material 

than is available now to discover the fertile branches. 

Professor Whitfield referred this form to the coralline algae 

(Corallinaceae), as shown by the name, probably on good ground 
as long as the verticillate arrangement of the branchlets of the 

second and third orders was not recognized. A_ verticillate 
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arrangement throughout the whole thallus such as this form 

possesses 18, however, not observed among the coralline algae 

which for the most part possess only a flat, incrusting thallus and 

in the erect forms, as in Corallina, are bifurcating or irregularly 

branching, mostly in but one plane. The habitus of Primicorallina 

as restored in this publication [see pl. 1, fig. 2], is distinctly that 

of one of the verticillate Siphoneae and well comparable to that of 

Dasycladus or Polyphysa and other genera of the Dasycladaceae. 

Since calcification takes place also in several of the genera of this 

order of algae, and other calcareous verticillate Siphoneae were 

already abundant in the Lower Siluric seas, as shown by Stolley, 

it is preferable to place Primicorallina with the verticillate 

Siphoneae. 

A reference of Primicorallina to the Dasycladaceae invites com- 

parison to the other verticillate Siphoneae described by Stolley 

from the Swedish Lower Siluric. The latter forms differ in having 

the branchlets incrusted like the recent calcareous genera of Dasy- 

cladaceae (Cymopolia, Bornetella and Neomeris), to such an ex- 

tent that a solid cylindric mantle is formed in which the branch- 

lets are imbedded. In Primicorallina the incrustation of the axial 

cell and of the branchlets is comparatively slight, so that all the 

branchlets remain free. This is obviously only a difference in grade 

of calcification. Another difference rests seemingly in the segmen- 

tation of the stem which suggests a composition of the stem of 

more than one cell while in the verticillate Siphoneae it consists of 

but one, the axial cell. But it is here to be remembered that on 

one hand the axial canal in Primicorallina shows no or but little 

contraction (as far as can be seen from the few type specimens 

without breaking them) at the articulations and may well result 

from a single axial cell and that, on the other hand, an articulation 

of the whole thallus without subdivision: of the axial cell exists 

also in the recent Cymopolia. 

From Arthroporella Stolley, which consists of a chain of spheric 

and pear-shaped bodies such as the branchlets of Primicorallina 

might also form when seen in sections, the latter genus differs in 

having these bodies articulate while in Arthroporella the incrusta- 

tion is continuous and is also distinctly porous. 

It is very probable that Primicorallina has not only interest as 

one of the earliest known calcareous verticillate Siphoneae but that 

it is also of importance in explaining the origin of certain Trenton 

limestones of granular and oolitic texture. Small grains which 
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are the separate joints of this form fill the otherwise fine grained 

limestone containing the type specimens. It is therefore obvious 

that accumulations of these joints are competent to form a pecu- 

liarly granular limestone that may at times appear to be made up of 

comminuted crinoidal fragments and again as of undistinctly 

oolitic structure. The writer has collected a specimen of limestone 

at Glens Falls that entirely consists of just such granules which in 

a few places still retain their original serial arrangement and which, 
in spite of the obscuration of their structure by secondary processes, 

quite certainly are derived from calcareous algae. Stolley has al- 

ready pointed out that the Siphoneae attained not only a high 

development in Siluric time but that they also grew in great abund- 

ance and that they will be found to have formed many limestones 

in that era. If Solenopora is a Coralline alga, then also that family 

of algae must have contributed largely to the formation of our 

Trenton limestone by the var. trentonensis of Solenop- 

ara-compacta. 

Callithamnopsis Whitfield 

Professor Whitfield has proposed this new genus of fossil algae 

for a form before described by Professor Hall as Oldhamia 

fruticosa from the Trenton limestone of Platteville, Wis. We 

have before us a new species from the Trenton of New York 

referable to this genus and will for this reason enter a little more 

fully on the discussion of the structure of the better preserved 

genotype, C. fruticosa. We insert here copies of some of 

the original figures [text fig. 4-7] illustrating this type and also a 
camera drawing [pl. 1, fig. 3] of ours of one of the types to show 
more clearly some of the important features of the form. 

The concise original diagnosis of the genus is: “ Frond artic- 

ulate, branched, branches opposite in pairs, in whorls near the 

upper end of the joints, and composed of single joints between 

bifurcations.” 

The camera drawing of the type specimen here reproduced 

shows the following characters: A distinctly monopodial growth 

of the thallus with a thick branch of uniform thickness. This re- 

tains in some parts a thick carbonaceous test. Where the latter is 

broken out, a distinct sharp median longitudinal line is seen on the 
impression dividing the latter into two convex halves, the whole 

giving the impression of being produced by the crushing of a 
hollow stem. The apex of the branch is seen to be rounded and 

sharply defined. In several parts of the main branch distinct 
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transverse lines are visible which suggest a segmentation of the 

same corresponding to that of the branchlets. The branchlets of 

Callithamnopsis frutieosa Whitfield 
Fic. 4-6 Type specimens, x 3. 
Fic. 7 Articulation of branchlets, further enlarged 
Fic. 8. Terminal branchlets. (Copies from Whitfield) 

the first order are always arranged in pairs. Their base is some- 

what swollen and also articulates with the main branch. The 

branchlets of the first order are long and slender. They bear. 

a whorl of four or more shorter branchlets of the second order 

and each of these again four (or more) short bulbous termi- 

nal branchlets in the specimen figured. In others these are again. 

seen to grow out to branchlets of the length of those of the 

preceding order. No traces of fructification could be found. 

The habit of C. fruticosa is clearly algal and theqemauce: 

number of recent genera, especially among the Florideae, with 

which it could be readily compared in this respect. Its branching 

is verticillate in the distal parts and therefore invites comparison 

rather with forms other than Callithamnion which is typically 

represented by bifurcating forms. The mode of branching and 

general structure is so much like that of the preceding genus, 

Primicorallina, that Callithamnopsis could be considered as a closely 
related form lacking the incrustation of carbonate of lime. 
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Professor Hall referred originally to his Oldhamia frutti- 

cosa intertwining slender branch- 

es which -have been separated by 

Professor Whitfield and described 

ave naetomorpha..?.-pri- 

ma [see text fig. 9, 10]. A speci- 

men on the same slab with some of 

the types of Callithamnop- 

sis fruticosa reproduced in 

plate 1, figure 4, leaves, however, 

no doubt that these stems twisted 

together are but branches of the 

latter species which in drifting 

have become stripped of the 

branchlets of the higher orders and 

at the same time through their flac- 

cidity became twisted around each 

other. 

The specimen here figured dem- 

onstrates at the same time that the 

main branch of C. fruticosa 

bifurcated once or twice, the result- 

ing branches bearing pairs of Chaetomorpha ? prima Whitfield | 
Fic. 9, 10 Type specimens. (Copies 

branchlets. from Whitfield) 

Callithamnopsis delicatula sp. nov. 
Plate 1, figure s; plate 2, figures 1, 2 

Description. Thallus consisting of segmented monopodial or 

bifurcating main branch bearing whorls of branchlets which in 
their turn divide repeatedly in whorls of branchlets of higher order. 

The main branch is apparently bifurcated. At least such a division 

is indicated by the specimen plate 2, figure 1, and it would agree 

with the bifurcation of the main branch in the genotype. It is 

segmented, for transverse lines that alternate with the whorls are 

seen in at least one of the specimens [pl. 1, fig. 5]. The branch- 

lets of the next order are somewhat bulbous at their bases and pro- 

duce an annulation of the main branch. To some extent the latter 

is also seen to contract between the whorls [see pl. 1, fig. 5]. 

The branchlets are extremely slender and flaccid and therefore 

much subjected to current dragging [see pl. 2, fig. 2]. The 

whorls of the branchlets of higher orders are far apart and consist 

only of three or four branchlets. On account of their length the 
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branchlets are liable to form so dense a mass that they completely 

envelop the main branch. No fructification has been observed. 

This alga probably possessed a very delicate and minute thallus, ~ 

the largest fragments not attaining 20 mm in length. The car- 

bonaceous test of the branches is much thinner than in the genotype 
and also than that of the associated algae in the Trenton Wns ks 

at Glens Falls and only visible with good light. 

From the genotype it is distinguished by the generally greater 

tenderness of the whole thallus, that finds its expression in the 

thinner main branch and thinner and more flaccid branchlets and 

also in the closer arrangement of the whorls on the main stipe. 

The contraction of the latter between the annuli produced by the 

bases of the whorled branchlets constitutes another difference. 

Horizon and locality. In the Trenton limestone at Glens Falls, 

NEON 
Chaetocladus Whitfield 

For a new species of supposed algae from Platteville, Wis., Pro- 

fessor Whitfield has proposed the genus Chaetocladus, character- 

izing the same as consisting of “ Marine plants with jointed cylin- 

drical stems giving off whorls of hairlike filaments at given dis- 

tances.” 

Wy 

7 

Chaetocladus plumula Whitfield 

f Fic. 11 Type specimen, x 3 : wie 
Fic. 12,13. Further enlargements. (Copies from Whitfield) 

We insert the original drawings [see ‘text fig. 11-13] of this pe- 

culiar form for comparison with the form here referred to that 

genus. It will be seen from the second figure that the branchlets 

may bifurcate again. 

Chaetocladus sardesoni sp. nov. 
Plate 2, figures 3-11 

Professor Sardeson sent me some years ago a piece of magnesian 

limestone from the Bellerophon bed (Trenton-Galena bed 2 of his” 

* 
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system) at Minneapolis that contains numerous fragments of the 

thallus of an exceedingly delicate alga easily mistaken for a grap- 

tolite on account of the regularity of its structural features. 

The specimens are very slender and preserved only as a brown, 

mostly thin film, which, however, shows very plainly under water 

or glycerine. Occasionally also thicker carbonaceous portions are 

observable. They consist essentially of a uniformly thick or very 

gradually tapering main axis and regularly arranged whorls of very 

thin, filamentous branches which from their position in all speci- 

mens observed, would seem to have sharply bent upward outside of 

this thickened base and grown subparallel to the main axis. There 

were six or more in one whorl. No conclusive traces have been 

seen in the main axis of either transverse walls, indicating a 

segmentation or articulation, or of longitudinal walls suggesting 

~ a composition of thecal tubes of graptolitic character.1 The absence 

of the latter partitions is also suggested by the smooth outside of 

the main branch. 

On account of the arrangement of the branchlets in close whorls 

on the main branch and the absence of a further division of the 

branchlets, either by bifurcation or formation of whorls, this species 

is best brought under Chaetocladus, although it will be noticed that 

it represents a transitional form between the extremely densely 

whorled Chaetocladus plumula Whitfield that possesses 

hardly any further division and Callithamnopsis delica- 

tula that possesses like whorls on the main branch but also a 

further subdivision of the branchlets that gives it the habitus of a 

Callithamnopsis. 

The most interesting featureof Chactocladus sar ae esoni 

consists in the bulbous swellings of the bases of the branchlets. 

forming the annuli around the main branch. These bulbs are seen 

in several specimens to have been hollow and to be formed by 

thicker tissue [see pl. 2, fig. 9]. They may therefore possibly 

have contained sexual or nonsexual propagative organs and corre- 

spond to conceptacles observed in some Florideae in a similar 

osition. 
: Corematocladus gen. nov. 

Ety. Képyjpa==a broom, AAddog =a young branch 

Thallus composed of thick subcylindric stem that is sur- 

rounded by a dense mass of filamentous, frequently subdividing 

branches. Genotype, Corematocladus den Sa sp. nov. 

*In regard to this observation we have to rely mainly on the natural sec- 
tions produced by the splitting of the stem through the middle since thin 
sections failed on account of the flattening of the stem to reveal distinct 
Structures. 
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Corematocladus densa sp. nov. 

Plate 3, figures 1-5 

The thallus is small, about 28 mm in diameter and 30+ mm long. 
It consists of a thick central stem or stipe which most probably was 

a cylindric branch, but possibly may also have been platelike and 

attached to other bodies, thus representing only the attachment 

plate. Its surface is corticated, being covered with a pavement 

of plates, some of which are distinctly ringlike [see pl. 3, fig. 4, 

5]. These rings seem to have been the bases of the filamentous 
brarichlets which from their distinct preservation may also have 

been strongly corticated. The latter bifurcate frequently, the 

bifurcations apparently following each other more rapidly in the 

distal portions and in some places they appear to be whorled, divid- 

ing into three or probably four branchlets. There are six or more 

bifurcations in each branchlet from the base to the extremity. The 

branchlets diverge at small angles and become subparallel. They 

appear rather rigid and become thinner with each bifurcation, the 

basal portion reaching about .3 mm in width, the distal portion 

but .1 mm and less. They are seen to be furnished with trans- 

verse walls that in the proximal portion are about twice as far 

apart from each other as the branchlet is wide and that divide the 
latter into squarish segments in the distal portion. Directly below 

the bifurcations the continuity of the branchlet is frequently seen 
to be interrupted and the segments are slightly inflated on both 

sides of the line of interruption giving the miprey of an 

articulation. 

The systematic position of this small but striking form is at 

present still very doubtful. The habitus is decidedly more that of 

an alga than of either a graptolite or of a colonial stock of sertula- 

rian or anthozoan affinities, although the strong and glossy carbona- 

ceous test seems highly suggestive of the graptolite nature of the 

fossil. The absence, however, of cell apertures on the multitude of 

branchlets! and the distinctness of the transverse walls where the 

test is broken through the middle (they do not show on the smooth 

outside) are characters favoring a reference to the vegetable king- 

dom. It must not be forgotten on the other hand that the main 

axis or stipe might be the theciferous part, the ringlike bases of the 

branches, the apertures of thecae, while the branchlets themselves 

were but filamentous processes of the thecae, the form being a Den- 

There were seen a few subcircular scars or openings on the test which 
however are in the place of bifurcations and apparently are produced: by 
the breaking off of one of the branches at the articulation. 
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droid graptolite and representing a genus near Thamnograptus or 

Inocaulis. With that supposition, however, the transverse walls 

and bifurcations of the branchlets would be difficult of explanation. 

- We do not know of either an alga or an animal form of the 

Coelenterata with which Corematocladus densa could be 

directly compared by its habitus. While there are many species 

forming caespitose tufts among the Florideae, which order on ac- 

count of the frequent development of strong cortical cells and the 

transverse septation of the filaments would principally suggest it- 

self for reference, none possess a structure the direct counterpart 

of that of our species. There are, however, various forms in other 

orders of marine algae which by their composition of a thick main 

axis that bears a dense mass of bifurcating filamentous branchlets 

invite comparison. As such a genus Penicillus among the Codiaceae 

might be cited, in which an incrusted stipe bears a dense terminal 

mass of frequently bifurcating filaments. 

Munier Chalmas had thought to have discovered this latter form 

in thin ovoid or fusiform calcareous shells of the Tertiary described 
as Ovulites which possess on their surface pores surrounded by fine 

lines inclosing polygonal spaces, the whole forming a structure sug- 

gesting somewhat of the main stipe of Corematocladus 

densa; but as Solms-Laubach has pointed out, no such reticu- 

lated design is seen on the surface of the calcified membrane of 

Penicillus, although he recognizes Ovulites as a calcareous alga. 

Our form may have been similar in the structure of the main stipe 

to Ovulites although possessing instead of the calcification a thick 

noncalcareous cortex. 

Horizon and locality. In the lower third of the Trenton lime- 

stone at Glens Falls, N. Y¥. 

Mastigograptus ? flaccidus sp. nov. 
Plate 3, figure 6 

Associated with the described supposed marine algae in the 

shaly intercalation of the Trenton at Glens Falls and by their 

flaccid character and carbonaceous film, quite apparently belong- 

ing to the same class with them, occur slender wormlike irregu- 

larly bent carbonaceous bodies that are distinctly but the 

macerated fragments of larger organisms. In one case the prox- 
imal extremity was observed which is well fitted to throw light 

on the true nature of this form [see pl. 3, fig. 6]. This shows 

a small attachment plate from which a slender main stipe arises that 
monopodially gives off equally flaccid and slender branches. Both 

the stipe and the branches exhibit at regular intervals circular to 
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transversely elliptic slightly projecting apertures surrounded by a 

thickened rim and appear to alternate on opposite sides of the stem 

and branches. 

There are no traces of internal walls observable in the badly 

flattened specimens. 

While it is perfectly conceivable that all the apparent apertures 

could be but the former places of attachment of lost branches, it 

is also quite as sure that this form, found in another association, 

would be unhesitatingly referred to the graptolites and brought 
into the neighborhood of Mastigograptus where it closely resembles 

in general habit and structure the Utica form, M. arundi- 

Meacets a ltalliae 

As in the case of Corematocladus dens ayetmemean 

bonaceous test is so thick and so glossy that it is more suggestive 

of the chitinous periderm of a graptolite than of the cortex of an 

alga and it would require unmistakable algal characters in the 

composition of the branches and the propagative organs to war- 

rant a reference to the vegetable kingdom. 

Horizon and locality. In the shaly intercalation of the lowest 

limestone beds overlying the “ Black marble” at Glens Falls, 
INGA 

Concluding Remarks 

There are in this paper more fully noted three species of fossils 

from the Trenton rocks of New York whose position among the 
marine algae seems fairly well established. These are: 

-Primicorallina trentonensis Whitfield  Callithamnopsis delicatula sp. nov. 

Corematocladus densa sp. nov. 

The first named is a calcareous alga, which before was placed 

among the Coralline algae, but is believed by the writer to be a 
-verticillate Siphonea. The other two forms possess only car- 

bonaceous tests and are characterized by the great mass of thin 

branchlets borne on the axial stem. In Czllirthamimo wens 

delicatula these branchlets are arranged in whorls, in the 

other form they are irregularly distributed on the thick axial 

stem and frequently bifurcate. ‘The aspect of these forms is that 

of Florideae and their habitus, which alone is now available, per- 

mits of comparison with several families of that class. 

It is probable that calcareous algae have played an important 

role in the formation of the limestones of the Trenton formation. 

This is not only suggested by the frequency of the small joints of 

Primicorallina in the rock which contains the types, but also by 

the fact that there occur peculiarly granular and oolitic lime- 
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stones in the Mohawkian stages (not only in the Trenton and 

Black River limestone, but also in the Lowville limestone) which 

may be strongly suspected to be of vegetable origin. In Europe 

similar rocks of the Lower Siluric have been recognized by Stolley 

to owe their origin to verticillate Siphoneae. There is neither any 

doubt that forms corresponding to the important rock-forming 

nullipores of later eras have been very active then and productive 
of much of our Lower Siluric limestones, at least in Chazy to 

Trenton times. This is 1) indicated by the common occurrence in 

some of our Mohawkian rocks of Solenopora compacta, 

a form that is placed among the calcareous algae by Rothpletz 

and considered as either an ancestor of the Coralline algae or as 

representing an earlier development of a corresponding or parallel 

branch of the algae, and 2) it is demonstrated by the composition 

of whoie beds of all three divisions of our Chazy by the small 
nodular bodies described by Seely! as a new type of sponge under 

the name of Strephochetus with a small number of species. 

Professor Seely’s careful figures of microscopic sections, especially 
oft his S. ocellatus, leave, however, no doubt that Strepho- 

chetus is identical with Girvanella N. & E. The latter had already 
been suspected by Nicholson and Etheridge, and later has been 

proved by Rothpletz to be a calcareous alga, that invites compari- 

son with the Siphonean family Codiaceae. If Girvanella is an alga, 

much of our Chazy limestone is of vegetable origin. 

Also our Peekmantown beds contain strata filled with similar 

small flat pebbles that are highly suggestive of the water biscuits 

of our lakes.* For these, occurring frequently in upper D. in the 

so called “ Wing conglomerate of Vermont,” Seeley has erected 
the genus Wingia,® considering them again as sponges. It is an 

inviting task to investigate these and other forms of pebbles of the 
Beekniantown and late Paleozoic stages as to their possible vege- 

table origin. 

*Seely, H. M. Some Sponges of the Chazy Formation. Vt. State Geol. 
Rep’t 1902. p. I5I. 

?Caleareous water biscuit have been described from Canandaigua lake 
where they largely contribute to the composition of the beach, by Clarke 
[N. Y. State Mus. Bul. 39. 1900. p. 195]. They are glomerated masses of 
algae such as are known from many European lakes (‘“algoid lake balls”) 
that by their own metabolic processes have caused a deposition of carbonate 
of lime on them. The similarity of the structure of these water balls to that 
of Girvanella has induced Seward [Fossil Plants, 1895. 1: 125] to place 
the latter genus among the Schizophyate, a view opposed by Rothpletz 
[loc. cit. p. 5). 

* Seely, H. M. Contribution to the Geology and Paleontology of Vermont. 
Vt. State Geol. 5th Rep’t 1906. p. 25. 
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Finally, there is also evidence that already the early Cambric 

rocks of this State may carry remains of algae. The Lower Cam- 

bric shales contain in a number of localities in the slate belt of 

eastern New York east of Albany, numerous specimens of a stately 

form [see text fig. 14] that was first discovered by T. N. Dale 

and has been described by Walcotttas Oldhamia (Murchi- 
SOM Nise, Ss Ore ee eatlesy, 

The original Oldhamia is now currently con- 

sidered as of purely mechanical origin [see 

Solms-Laubach, p. 50 and H. Potonié, Lehr- 

buch der Pflanzenpalaeontologie, 1899. p. 32]. 

O. occidens, which is by Walcott provision- 

ally referred to the calcareous algae and by Dale 

to the nullipores, is only found as casts on the 

surface of a smooth silicious slate and therefore, 

notwithstanding its highly suggestive form, is 

still a very doubtful vegetable fossil. The habi- 

tus of the form as figured by Walcott is not that 

of a nullipore, but rather that of one of the 

many Florideae with whorls of branchlets. 

Ghbs Cee Bene The inference from the before stated facts is 

Ones that the earlier Paleozoic rocks of New York 

(Copy from Waleott) Contain, or are indeed partly composed of, 
masses of calcareous algae, and that possibly these are even 

traceable back into early Cambric time. All of these forms re- 

quire, however, microscopic ‘study of their structure by a com- 

petent phytopaleontologist to establish their vegetable origin be- 

yond doubt, and to determine their taxonomic relations by the dis- 

covery of the propagative organs. 

No calcareous algae have as yet been made known from our 

Devonic rocks, aithough their presence there can not be doubted. 

The Devonic of this State has thus far furnished to us of. indubi- 
table algal remains, only the large Thamnocladus clarkei 

White from the Chemung, that according to its author has the 
greatest similarity in the external characters with the Fucaceae, 

and the giant stem of Nematophytum crassum from the 

Hamilton group of Orange co., N. Y., that is in the New York: 

State Museum and is also referred to the Fucaceae? 

Walcott, C.-D. Discovery of the Genus Oldhamia in America. U. S. 
Nat. Mus. Proc. 1804. -v. 17,' no. T1002, p. 313-15. Siee. also. Dale sean 
Geology: of the Hudson Valley between the Hoosic and the Kinderhook. 
U--S“Geol Sir. Bulk 242" 100440 pa 1 

2 Penhallow, Di PP. U: S. Nat. “Mus. Proc. -1803)> 1671172 Seeemiag 
ProsserC.rs.. Am: (Geol.- 19022520 3372: 



EXPLANATIONS OF PLATES 
PLATE 1] 



Primicorallina trentonensis Whitfield 

Page 197 . 

1 One of the type specimens redrawn, to show the verticillate 

arrangement of the branchlets of the second order at a and 
those of the third order at b 

2 Restoration of a thallus 

Trenton limestone, Middleville, N. Y. 

Callithamnopsis fruticosa (Hall) 

Page 201 

3 One of the type specimens redrawn to show the apex of the 
main branch and the articulation of the branchlets at the 

division points and the paired arrangement of those of the 

first order 

4 A spec’men on the same slab with the types, exhibiting the 

twisting of the bifurcating main branches 

Trenton limestone, Platteville, Wis. 

Callithamnopsis delicatula sp. nov. 
See plate 2, figure 1 

Page 203 : 

5 Large fragment of thallus showing the segmentation, the alter- 

nate contractions and expansions of the branch and the verti- 

cillate arrangement of the branchlets 

Trenton limestone, Glens Falls, N. Y. | 

Originals of figures I, 3, 4 in the American Museum of Natural 
History, that of figure 5 in the New York State Museum 

212 
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Callithamnopsis delicatula sp. nov. 
See Plate 1, figure 5 

Page 2c3 

I Fragments of two branches in close approximation indicating 
their production by bifurcation of a single branch 

2 A fragment of thallus showing the habitus of the same and the 

apex. The upper and lower portions lie in different planes of 

the shale. The specimen shows the effect of current dragging. 
Trenton limestone, Glens Falls, N. Y. 7 

Chaetocladus sardesoni sp. nov. 
Page' 204 

3, 4, 7 Fragments of the thallus showing, in natural sections, the 
main branch and the whorls of branchlets 

5, 6 The apexes of specimens showing the whorls of branchlets 

8-11 Some portions of the thallus more enlarged to show the bul- 

bous ‘bases of the branchlets and their cavities, possibly con- 

ceptacles 

Trenton-Galena limestone, Minneapolis, Minn. 

The originals of all figures are in the New York State Museum. 
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Corematocladus densa sp. nov. 
Page 205 

I Specimen retaining the thick main branch. Natural size 

2 Another specimen (cotype) in which the stipe is either lost or 
, covered by shale, but the corona of small branchlets is shown. 
Natural size 

3 A young thallus with thin stipe, showing well the verticillate 
arrangement of the branchlets. Natural size 

4 Enlargement of a portion of the original of figure 1, to show 

the surface character of the stipe and.the mode of division of 

the branchlets 

5 Enlargement of a small fragment of the thallus showing the 

bases and the segmentation of the branchlets 
Trenton limestone, Glens Falls, N. Y. 

Mastigograptus ? flaccidus sp. nov. 

Page 207 

1 Type specimen (holotype). A graptolite that is associated with 

the algae . 
Trenton limestone, Glens Falls, N. Y. 

All originals-are in the New State Museum 
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SOME PARALLEL GROUPINGS OF CALCITE CRYSTALS 
FROM THE NEW JERSEY TRAP REGION 

BY H. P. WHITLOCK 

1 Calcite from Plainfield, N. J. 

The attention of the writer was recently called to some interest- 

ing parallel groupings of calcite crystals which were collected- in 

1903 by Mr Alfred C. Hawkins of Sewaren, N. J., from a locality 

Fic. 1 Fic. 2 

about 1 mile west of Plainfield, N. J. The writer wishes to 
express his thanks to Mr Hawkins for the loan of the three speci- 
mens which form the basis of this note and for his description of 

the locality. 

The calcite crystals were collected from a road material quarry 

Situated in the first ridge of the Watchung mountains. They occur 
in vertical veins in Watchung basalt associated with zeolites. 
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Many of the specimens formerly obtained showed large and beau- 

tiful calcite combinations. Those which through Mr Hawkins’s 

kindness are available consist of built-up individuals formed of 

two superposed types in parallel position and evidently represent- 
ing two generations of calcite deposition. The compound indi- 

viduals average 30 millimeters in vertical length. The crystal 

elements of these compound groupings which represent the earlier 

generation are rhombohedral in habit. In some instances this habit 

occurred sufficiently free from the superimposing secondary habit 

to admit of the determination of the modifying forms. The sim- 

ple individual of this generation is shown in figure I and consists 

of the negative rhombohedrons 6. (o112) and JJ. (0881) modified 
by the forms a (1120), m.(4041), K:(2131), O:(8.5.13.3) and 
s:(17.13.30.4), the latter of which is new to the species. The 
crystals of this generation which are slightly more purplish in 

color and more transparent than those of the superposed second 

generation in several instances appear as phantoms within the 

latter. The superposed crystals of the second generation, which 

are transparent to translucent and slightly yellowish in color, are 
scalenohedral in habit. They are superimposed in parallel position 

upon the lateral solid angles of the rhombohedral habit ot the ~ 
$:(17.13.30.4), the latter of which is new to the species. The 

first generation in the manner shown in figures 2a and b. The 
8 

: 5 
(3.13.16.8) ) to which the letter t has been assigned. The scaleno- 

hedral habit is terminated by the negative rhombohedron », (0554) 

dominant form is a new negative scalenohedron - =R 

= —2R the two forms lying in the zone [0554.1120]. In ad- 

dition the foregoing the new scalenohedron lies in zone with 

the planes 1102 = 9, and o881 = //, both of which are present in 
considerable development on the rhombohedral crystals of the first 
generation. In general habit the superimposed crystals conform 

closely to that shown in figure 552B of Dana’s System of Min- 
eralogy, fifth edition, from Bergen Hill. The calculated angles 

for the negative scalenohedron — : Ri= (7.35.42.20) assigned 

to this combination are X87" 14’, Y=15° 52’ and = 

68° 14’. The measured values of the angles Y and Z for the nega- 

tive scalenohedron t = — 2 Ro= (3.1346.8)-are: 

WS 17? AO 7 7 etal le aga aaes 

7, ==60° 11d 3 .60°- 20-0387. ote 2adnee eae 
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The following measurements served to identify the occurring 
forms: 

NUMBER 
LETTER ANGLE OF MEASURED |CALCULATED 

READINGS 

us me: ° , ° 

aso. OLTr2 TLo2 3 + 45 I2 45 3 

5 ee OIII :0554 Sop Os. 3. 2205) 85 34 

Oo Al, eae Sa88 4 | 56 14.) 556 32 

He: a 0881 wees 7 AL 20 50 30 47 

p.: mM. ious te Te ee 14 31 10% 

p:. kK: ee ee 4 | 29 4 29 2 

1 Soe a coe ae oh age 33. 2036 36 

Pen 93 i DBs Oe eS. 3 i ed 57 35 47 

"inaeee ad Rea teeee Ris Hi) 43 22 43 13 

Bee Soe rae See 4 (Wal hee. ee 43%] 42 40 

eS EP hse BOs 40s 20 213 2 4 I | 50 27 50 33 

fies ee Ean tn618 ae oars 8 Os 31 17 47 

t i i a, Gee Gs 4 | 69 6 69 1F 

2 “Calcite from” Jersey City, N. J. 

Among the minerals recently collected from the Erie railroad 

open cut which is being excavated through the Jura trias diabase at 
Jersey City are several specimens of calcite which present an inter- 

esting instance of parallel grouping somewhat similar to that pre- 

viously noted from Plainfield. These specimens, which were col- 

lected by Mr James G. Manchester, have through the courtesy of 
Mr Manchester been made available for study. ‘The calcite occurs 

in veins in the diabase associated with datolite, apophyllite, natro- 

lite and stilbite all beautifully crystallized. The compound crystals, 

like those from Plainfield consist of two superposed habits corre- 

sponding to two generations of calcite deposition. The earlier 

generation is represented by crystals of a simple rhombohedral 

habit consisting of the negative rhombohedron =. (0775). In a 

number of instances these rhombohedral elements occur uncom- ~ 
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bined with the combination of the later generation and attain a size 

of 5 centimeters on edge. They have in these instances a markedly 

cubic aspect. Figure 3 shows the rhombohedron of this phase. 

The compound crystals which were noted on one specimen of the 

Fic. 3 

series available, consist of the rhombohedral element noted above, 

upon the polar angles of which are superposed in parallel position 

the scalenohedral combination shown in figure 4. The compound 

crystals average 10 millimeters in vertical length. On the scaleno- 

hedral elements, which represent the later generation of calcite 

deposition, the following forms were observed: «4 (7180), 6. 

(o112), w: (3145), K: (2131), p: (434), bz (584) ame 
(4.16.20.3). The new dihexagonal prism = o R a (7180) 

is represented by brilliant, well developed planes which gave good 

reflections of the goniometer signal and lay well in the vertical 

zone. ‘The following zones were also observed: 

[1780 : 1102: 3145 : 3584: 1341: 4.16.20.3 : 1780] 

[431b: 3121: 2131: 1347 | 

[7705 : 4135 3145 :0775] 
izi2n2 25842 07 75.22i i) 

Calcite crystals of negative scalenohedral habit were noted on 

one specimen which yielded measurements approximating those for 

the scalenohedron — a Re : = (22.55.77.36) described by vom 

Rath from Bergen Hill1 The measured angles obtained from the 

1yvom Rath, G. Der Kalkspath von Bergen Hill, N. .[ Zeit. f Kryst. 
LO Tmo sO ds 
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crystals of this form correspond more closely to the form — r R 

== (21.49.70.32). These latter indexes are, however, too irrational 

to warrant the establishment of the form from the material at hand 
although the angles are given in the accompanying table for the 

sake of comparison. 

_ NUMBER 
LETTER ANGLE OF MEASURED |CALCULATED 

READINGS 

° / ° / 

VII 3 = = 
3 7180 : 8170 13 Bras yi £8 104 
a TY ef ais 
4b. = ° ~ 6 6 ~ 

STIs TORS go 47 go a ; wet 
eee Oey = 5 

3145 : 3415 2 | 49 27 | 49 224 
a 

96 20 96 264 

a — 
Ww] w 

a) o Le | ~I oo| - (e) aS | On to (@) Ww ~I 

.32 1 70.49.21.32 7 wv 
ee 

~ iS) Lal a Ke) S| Oo 30 de) 30 3 

? | 21.49.70.32 :49.21.70.32 mo GO 34 60 28 
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THE LAST OF THE IROQUOIS POrRirtins 

BY M. R. HARRINGTON 

The ceramic art of the New York Iroquois has long been obso- 

lete. Although the knowledge that their ancestors manufactured 

vessels of clay still persists among them, none of the technical 
details remains, so far as I have been able to discover, even in 

tradition. For this reason I have long been interested in the 

reported survival of the potters’ craft among the Eastern Cherokee! 

who are known to be Iroquoian in language and to have resembled 
in culture, to a certain extent, the Iroquois of the north. Here, 

thought I, may be an opportunity to throw light on questions which 
have long puzzled New York archeologists and to put on record 

a first-hand account of the art in which the Five Nations had 
developed such proficiency. } 

My opportunity came in July 1908, when in connection with my 

anthropological work for Mr George G. Heye of New York I 

visited the Cherokee settlements in western North Carolina for the 

purpose of collecting ethnological specimens. 
Before starting I received many helpful hints from Mr James 

Mooney who has made the Eastern Cherokee an object of special 

study; thus I was enabled to know approximately what to expect 

before arriving on the ground. After securing an interpreter I 
began to make inquiries about pottery, and soon discovered that 

a number of families still kept a few pieces for their own use, or 

as mementoes of the old days. As a rule I was able to secure 

_these, but in some cases neither money nor persuasion had any 

effect —the owners remained obdurate. Nevertheless a very fair 

collection was secured, compante specimens of various ages, sizes 

and uses, 

Three principal forms may be distinguished in modern Cherokee 
ware, as represented by the collection secured for Mr Heye: the 

large jar (11 ti"), the pot (tt sti?) and the bowl (de wa L14)] 3 iie 

jars are usually 12 to 16 inches high and average about 8 inches 

in diameter. Generally these are provided with a flat bottom 

from which the sides bulge slightly, contracting again toward the 

rim. Such vessels are usually covered with stamped designs 

applied with a carved paddle, but no free-hand incised decoration 

was seen. The name wt ti" while specifically applied ‘to these large 

*Holmes. Aboriginal Pottery of Eastern U. S. p. 52. 
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jars, is often used as a generic term for any sort of pottery. Soup, 

cooked hominy and other foods are kept in such vessels. With 

the exception of the flat bottom which may be a comparatively 
recent adaptation to facilitate standing on shelves and tables, this 
form may well be of aboriginal origin, but bears a greater resem- 

blance to what the New York archeologist would call the Algon- 

quin rather than the Iroquoian type. 
A distinct resemblance to Itoquois pottery may be observed in 

the pots, which often show, to a greater or less extent, a rounded 

bottom, spheroidal body and constricted neck sometimes sur- 
mounted by a projecting rim or collar, all of which features are 

characteristic of Iroquois ware. The rim is sometimes even deco- 
rated with notches, dots and simple incised lines, which add to the 

Iroquois effect as in the jars the body is frequently covered with 
stamped paddle patterns. Such pots were formerly employed for 

general cooking purposes but have been recently used more for 

stewing fruit than anything else. The hight of the modern speci- 

mens is generally under 8 inches; but in former times larger ones 

were made. One small vessel of this type was provided with 

handles of modern design. 

Bowls are variable as to size and various as to use; some are 
round bottomed, some flat, some stamped, some plain; but the rims 

of all the bowls collected were invariably more or less flaring, 
not bent sharply inward as in many Muskhogean and some modern 

Catawba specimens. Similar flaring bowls are occasionally found 

on northern I[roquois sites. The only saucerlike form seen was 
made, the Indians told me, in imitation of white man’s ware. 

When baking a batch of pottery the old Cherokees were accustomed 
to put in a lot of little toy vessels, dolls and animals modeled in 

clay, which were greatly appreciated by the children. Crude clay 
pipes were also made, and these too were reproduced in miniature 

as toys. Such toy vessels, figurines and pipes are not infrequently 

unearthed from ancient Iroquois sites in New York. 

Mr Mooney had given me the name of one potter, Iwi Katalsta, 

and I lost no time in making her acquaintance. Inquiry resulted 

in the discovery of but one more, an aged woman known as 

Jennie Arch, whose feeble hands had all but lost their skill. For 
this reason I confined myself almost entirely to Iwi’s methods of 

‘ pottery making. Fully half the pottery I secured from the Eastern 

Cherokees is said to be the work of her hand. 
Her tools were few, and with one exception simple, consisting 

of a hammerstone for pounding the clay, a sharpened bit of stick 



224 NEW YORK STATE MUSEUM 

for making lines and notches, and a fine grained, waterworn 

pebble for smoothing, showing the polish of long use. The excep- 

tion is the carved paddle for stamping the pottery — a broad bladed 

wooden affair about 8 inches long, carefully carved to produce a 

checkerwork pattern when struck against soft clay. More paddles 

were later collected bearing different figures, some quite complex. 

Other accessories were a common axe, a bucket of water, a low 

sided wooden tray for kneading clay and a flat oval piece of wood 

used as a stand to build large jars upon and provided with a 

handle at either end for convenience in turning; some saucers of 

china or gourd, and some pieces of cotton sheeting. 

After Iwi Katalsta had dug her clay from a bed on Soco creek, 

the exact location of which she did not seem inclined to reveal, 

she was accustomed to mold it into a cake some 14 inches long, 

resembling in forma loaf of bread, in which shape it was dried and 

laid away for future use. When we visited her home at “ Yellow 

Hill” [pl. 1] and requested her to make us some pottery she 

broke off the end of this cake and proceeded to pulverize it on 

her hearthstone, using the back of a common axe as a crushing 

instrument. In old times, she explained, a “long rock” was used 

for this purpose. 

When sufficiently pulverized the clay was placed in a wooden 

tray, moistened and again thoroughly pounded [pl. 2]. This time 

Iwi used a hammerstone which she kept especially to crush hickory 

nuts, but which she often used in place of the axe in pounding 

the dampened clay. From time to time the mass was kneaded 

and a little more water or dry clay added as seemed necessary to 

obtain the required consistency. Sometimes, IJ was informed, a 

fine sand was added at this stage as a tempering material; but in 

this case it was omitted. Iwi had a vessel of the pot form in 

mind. Taking a large handful of the clay she patted it into a 
ball which she took in both hands and pressing her thumbs deeply 
into one side, began to turn it rapidly [pl. 3]. In a surprisingly 

short time a small bowl with fairly thin sides was produced to 

serve as a base for the future vessel. During this process she 
had taken care to keep her hands wet. Then supporting the inside 

of the bowl with the fingers of her left hand she struck it sharply 

on the outside with her carved paddle, slightly turning the embryo 

vessel before each stroke and moistening the paddle now and then — 

in a vessel of water which stood near. The bowl-shaped base 
was then carefully laid upon a bit of cotton cloth resting on a 

common china saucer. When questioned as to what the Indians 
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used before saucers were available, Iwi replied through the inter- 

preter, that she had heard that for large vessels the base was set 

in a hole in the sand lined with some sort of cloth, the sand being 
often imclosed in a basket for convenience. For small vessels, she 

said, a saucer made of gourd was just as serviceable as one of 

china, and as I liked the old style, she would take care to use 

gourd supports hereafter in making pottery for me. It was her 

custom, she continued, when making the large, flat-bottomed 

hominy jars to set the base on the oval, flat utensil of wood before 

mentioned, especially made for the purpose and provided with a 

handle at either end to facilitate turning. 
The bowl-shaped base having been safely ensconced in the saucer 

she pinched its edges thin with wet fingers; then, rapidly rolling 

out a lump of clay on a plank into a long thin cylinder [pl. 4] 

she applied it just inside the rim of the base and projecting above 
it about half its width, pinching it fast the while until the circuit 

was completed [pl. 5]. The coil proved a bit too long, so she 

broke the superfluous piece off and blended the two ends together 

with care. Then by careful pinching and smoothing with wet 

fingers and finger nails the coil was blended with the bowl-shaped 

base and thinned at the top to receive another coil which was also 

applied inside. The object of applying each coil inside instead of 

directly on top of the preceding was to produce strength by over- 

lapping. Thus the coiling proceeded until the required form and 

hight were reached, when the rim coil was applied outside the 

one beneath. After being blended in the usual way this was 
pinched into lateral protuberances, and notched, dotted or marked 

with a sharpened stick to suit the fancy [pl. 8]. After each coil 
had been applied and blended the vessel was allowed to dry and 

harden a few minutes before the next one was added; and after 

the jar had received its shape it was allowed to become quite firm 
before the final stamping was applied. 

It will be remembered that the base of the vessel had already 

been stamped before being placed in the saucer, so it was now only 
necessary to strike the body briskly with the wet paddle until the 

surface was covered with its imprints [pl. 6]. In one jar the 

stamping was complete before the rim was added. After stamp- 
ing the vesse! was set away to dry. 

The fact that Iwi used no tools except the paddle, the marking 

stick and her fingers seemed remarkable to me, in view of the 

numerous smoothing tools of gourd, shell and wood employed by 
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the Catawba.t Inquiry revealed the fact that while they had ap- 

parently never heard of gourd smoothers, the Cherokee formerly 

used mussel shells and a marine shell, probably some species of 

cardium for this purpose. Iwi herself sometimes used a chip of 

wood in making large vessels. 3 
After drying —a process that takes from one to three days, 

depending on the weather — the vessel was carefully rubbed and 
polished on the inside, and on the outside whenever necessary 

[pl. 7] with the smoothing stone kept wet by continual dipping 

in water. 
When a number of vessels had been made and dried the next 

step was to prop the vessels up on their sides around the fire, mouth 

toward the blaze, until a faint brown color, beginning near the 
fire crept over the whole of the vessels ——a sign that they were 

hot enough for firing. Then the potter, with a long stick, rolled 

them over mouth down upon the embers [pl. 9] and covered them 

with pieces of dry bark to the depth of 2 or 3 inches. Mak- 

ing sure that the bark had caught fire all around [pl. 10] she 

left them to their fate. About an hour later the bark had burned 

away leaving the rounded bottoms of the pots protruding through 

the ashes. Then, taking her long hooked stick, Iwi rolled the 
vessels from the fire, tapping them sharply to detect cracks. Ifa 

vessel rang clear it was perfect. | : 

“In order to be good for cooking, these pots should be smoked,” 

she said. “If this is not done the water will soak through.” So 

she dropped a handful of bran in each one while they were still 

almost red-hot, stirred it with her stick, tipped the pots this way 

and that, and finally, turning out the now blazing bran from each 

in turn, inverted the vessels upon it. In this way the inside was 
smoked black and rendered impervious and this without leaving 

any odor of smoke in the vessels when they became cold. Gen- 
erally, Iwi told me, corncobs were employed for this purpose, but 

she always used bran when cobs were not available. This prob- 

ably explains the black color of the inner surface so often seen in 

New York aboriginal pottery. 
I was told that in later times the firing has been generally dane 

indoors, because an absolutely still day was necessary for a suc- 

cessful burning in the open air, any breeze being liable to crack 

the vessels. The firing of my pottery was, however, done out of 

1Harrington. Catawba Potters and their Work. Am. Anthropology, Sept. 

1908. . 
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doors, the fire being built on a rude hearth of flat stones sunk 

level with the ground. 

It seems probable from the evidence at my disposal! that similar 

methods were once used by the New York Iroquois in making 

pottery. «As before mentioned the form of many Cherokee ves- 

sels is quite like the style we know as I[roquois. Similar rims are 

found in western and northern New York, as are potsherds show- 

ing the overlapped method of coiling, while from the ash pits on 

tne early Mohawk site known as * Garoga”’ in Fulton county, New 

York i have unearthed with my own hands pottery bearing the 

impress of the checkerwork paddle. 

But the ancient pottery of the Cherokee embraced forms still 

more like the Iroquois styles than are those of modern make, if 

we can judge by the specimens found near the “ Town House 

Mound” at Yellow Hill on the Eastern Cherokee Reservation — 

a mound which the Cherokee claim was made by their ancestors. 

The pieces of rim and the single perfect vessel would not be con- 

sidered intrusive or imported if found on an ancient Onondaga 

site in Jefferson county, New York. They show not only the 

spheroidal body, constricted mouth and projecting rim or collar, 

but also exhibit a well developed neck of true Iroquois style which 

is net clearly marked in the recent ware of the Cherokee. 

The carved paddle for decorating pottery seems to have become — 

obsolete among the Iroquois at an early date, for potsherds show- 

ing its use are rarely if. ever found on their later sites so far as 

my knowledge goes. But such potsherds are not seen as a rule 

on New York sites once occupied by Algonquin tribes, so it is 

probable that here we have another link connecting the northern 

Iroquois with the Cherokee. The blowgun, the nearly universal 

possession of the southeastern tribes, seems also to have been 

peculiar to the Iroquois in the north. Possibly such apparent trifles 

may help us to trace the migrations of the Iroquois before they 
reached the region of Lake Erie and the St Lawrence. 

It was perhaps fortunate that I was able to go to North Caro- 
lina when IJ did, for Iwa Katalsta is old, and her health is failing, 

while Jennte Arch can no longer make pottery worthy of the name. 

The younger generation does not care, apparently, for pottery mak- 

ing, and the western Cherokees, from all I can learn, have aban- 

doned the art. Hence it is probable that a few more years will 

see the last of the Iroquoian potters. 

*Troquois Industries. 
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Applying a coil to the pot base 
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24th REPORT OF THE STATE ENTOMOLOGIST 1908 

To John M. Clarke, Director of Science Division 

I have the honor of presenting herewith my report on the 

injurious and other insects of the State of New York for the year 

ending October 15, 1908. 

A number of species have inflicted serious injuries upon both fruit 

and shade trees. A most interesting phenomenon was the wide- 

spread and abundant flight of the snow-white linden moth. An 

unusual feature was the capture, within the limits of the city of 

_ Albany, of two specimens of a small, green, subtropical cock- 

roach. 

Fruit tree insects. [Fruit trees in the western part of the State 

were seriously injured in some sections by the cigar case bearer, 

a species which is very rarely abundant enough to cause material 

damage in the Hudson river valley. Depredations by the above 

mentioned case bearer were frequently associated with severe 

injury by a small plant mite known as the blister mite. Western 

fruit growers were also greatly exercised by the caterpillars of 

the white marked tussock moth eating into the young fruit, a 

troublesome departure from the normal habit. The fall canker 

worm was unusually abundant and destructive on eastern Long 

Island and in the vicinity of New York city. The San José scale 

is one of the most serious insect pests of the horticulturist. The 

warm, dry weather the latter part of the season has been favor- 

able to the unrestricted multiplication of this insect, and in some 

cases infested orchards have become very badly affected. Our 
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observations show that, as a rule, fruit growers are experiencing 

much less trouble in keeping this scale insect in check than was 

the case in earlier years. Early spring applications of a lime- 

sulfur wash are giving very good satisfaction. Some parties are 

meeting with excellent results from applications of a miscible or 

so called “soluble” oil. We have preferred, as a rule, to confine 

our recommendations to a material like the lime-sulfur wash, 

which is not only effective but safe and also valuable in controlling 
fungous diseases. Numerous observations have been made on the 

above mentioned and other insects. 

It is gratifying to state that conditions in the Chautauqua grape 

belt have materially improved, so far as injury by the grape root 

worm is concerned. Though this insect is generally distributed 

throughout the grape belt, severe injuries by it have been confined 

to restricted areas. The grape blossom midge was responsible for 

an unprecedented outbreak, destroying from 50 to 75% of the 

blossoms on one acre of Moore’s early grapes at Fredonia. It was 

generally present throughout the grape section and somewhat 

abundant in limited portions of certain vineyards. It is probable 

that this species has been responsible for failure to fruit in other 

cases where the losses were attributed to some unknown cause or 

possibly to unfavorable weather conditions. This insect is now 
under investigation. We hope to solve its life history next spring, 

a necessary preliminary to devising a practical method of pre- 

venting serious injury in the future. 

Shade tree protection. Ravages by the elm leaf beetle have 

been very severe in many Hudson vailey cities and villages and, 

as a result, popular interest in the welfare of our shade trees has 

increased greatly. This concern has been accentuated by exten- 

sive defoliations inflicted by the white marked tussock moth, a 

species which has been quite injurious in Buffalo for some years 

past. 

Injuries by these and other shade tree pests have emphasized 

most strongly the recommendations of the Entomologist and, as a 

result, more than ever before is being done to protect our shade 

trees. The work of the city forester of Albany has been very 

beneficial, though owing to certain hindrances his work was not 

as effective as it might otherwise have been. The city of Buffalo 

has at last committed itself to a definite policy of shade tree pro- 

tection. A forester was appointed and excellent work has already 

been accomplished in that municipality. The authorities of several 
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villages have given careful consideration to shade tree protection 

and there is a good prospect that more will be accomplished another 

year. The work against the gipsy moth, noticed below, has resulted 

in a marked improvement in the spraying outfit. We believe that 

certain of this apparatus, modified to suit our conditions, could 

be adopted to advantage and would prove of much benefit, since 

it would, by making the spraying easier and quicker, afford great 

encouragement on account of the largely increased efficiency. Our 

work upon shade tree insects, consisting mostly of local examina- 

tion and recommendation, has consumed much time and has been 

productive of marked improvement in the welfare of the trees. 

Gipsy and brown tail moths. These two insects have con- 

tinued their injurious work in Massachusetts, the first named being 

by far the more destructive. The gipsy moth has been found in 

small numbers at both Springfield and Greenfield, Mass., as re- 

corded in our previous report. Points where this insect was likely 

to become established have been closely watched and as yet +t 

has not been found in this State. A warning placard, illustrating 

this species and the brown tail moth, has been conspicuously posted 

in many post offices and other public places in the State. Prompt 

and efficient treatment of isolated colonies, should they be found 

in this State, is of utmost importance if extended injury is to be 

avoided. 

The work against the gipsy moth, as revealed by a personal 

examination the past summer, is being prosecuted with great vigor. 

‘The residential sections are in excellent condition, though large 

woodland areas have been seriously damaged. The work with 

parasites, conducted by the state of Massachusetts in cooperation 

with the federal government, is most encouraging. The staff in 

charge of this work has been materially strengthened during the 

past year, and its efficiency greatly increased by the dispatch of a 

special agent to Japan. The latter secured some most promising 

parasites which already have been bred through one generation 

in this country, and lead us to hope that they may soon become 

important factors in controlling this species. The control of these 

introduced pests should be encouraged in every possible manner, 

since it is much more economical to check them in a restricted 

area than to allow the struggle to extend over a wide territory. 

Forest insects. The extensive outbreaks by the green striped 

maple worm, recorded in our previous report, have been continued 

in southern Rensselaer county, and it is probable that this species 
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was associated, as was the case last year, with the antlered maple 

caterpillar. The depredations by the snow-white linden moth, 

noticed in our preceding report, were continued in the Catskills and 

extensive injuries in the Adirondacks were also brought to our 

attention. The only hope of preventing damage of this character 

is by the encouragement of natural agents, prominent among. 

which may be mentioned native birds. The efficiency of in- 

sectivorous birds has been repeatedly emphasized by the Entomo!o- 

gist. 

The bark borers or Scolytidae comprise a large number of very 

destructive species. The literature relating to this group is greatly 

scattered and comparatively inaccessible, hence a bibliographic 

catalogue is .a necessary preliminary to further work upon these 

insects. We submit for publication, as an appendix of this report, 
a catalogue of the described Scolytidae of America north of 

Mexico by Mr J. M. Swaine. 3 
Gall midges. The studies upon this important group have pro- 

gressed very successfully. We have already prepared preliminary 

keys for the separation of most forms into subfamilies, tribes, 

genera and species, together with tables giving the food habits of 

those which have been reared. Some idea of the magnitude of 

this work may be gained when it is remembered that we have 

studied over 300 bred species and now: recognize 700 species, 

representing about 50 genera. The systematic arrangement alone 

of this large number of microscopic insects is an immense task. 

And in addition to the above, many descriptions have been drafted 

and numerous biological notes transcribed. 

The later work upon these insects has of necessity been con- 

fined mostly to systematic study, owing to the fact that material 

was coming in faster than it could be worked up in a satisfactory 

manner. We have succeeded, in spite of the pressure of other 

matters, in rearing during the past season about 75 species, the 

biology of most of which was previously unknown. There is on 

hand a large series of galls from which some extremely desirable 

material may be expected another season. The work upon this 

group is so well in hand that there should be no difficulty in bring- 

ing it to a successful conclusion in the near future. 

The rearing and care of breeding jars containing gall midges 

require much time. Assistant Entomologist D. B. Young had 
general charge of this work and was ably assisted by Miss Fanny 



aoe 

4), ans 

: 

a re 

REPORT OF THE STATE ENTOMOLOGIST 1908 9 

T. Hartman. In addition, Mr Young rendered material service 

in separating our large amount of material into the major groups, 

while Miss Hartman has made over 600 microscopic preparations. 

Flies and mosquitos. The ubiquitous and well known house 

fly has been the recipient of much attention because recent investi- 
cations show it may be the responsible agent, under certain condi- 

tions, in the dissemination of typhoid fever and other grave in- 

testinal disorders. Observations upon its life history and habits 

have established the practicability of largely reducing if not elimi- 

nating this menace to health and personal comfort. A press bul- 

letin on this insect was issued and this will be supplemented by a 

more extended account. 

Miere. ie mich taterest in the control of mosquitos. ~ The 

Entomologist inspected the work in progress on the Flushing 

meadows and has kept in touch with similar operations in other 

localities. Attention has also been given to the control of fresh- 

water species, especially the malaria-carrying form. The prac- 

ticability of such work has been established and we look for a 

great extension of interest in the local suppression of these annoy- 

ing pests. 

Aquatic insects. The studies of insects inhabiting our fresh 

waters have been continued by Dr James G. Needham. His report 

on the work done at Old Forge was made public in the report of 

this office for 1907. Dr Needham is now engaged in completing 

his monographic account of the stone flies (Plecoptera), a work 

which should be ready for the printer some time during the com- 

ing winter. Dr Betten has made good progress in his studies of 

the caddis flies (Trichoptera), and it is expected that his work 

upon this group will be completed the coming spring. These two 

publications, when issued, will supply a most important want in our 

knowledge of aquatic forms and add much of value to the series 

of reports and bulletins on aquatic insects. 

Publications. Many popular economic notices have been con- 

tributed by the Entomologist to the agricultural and local press, and 

a few accounts of more general interest have been widely dissemi- 

nated through the agency of the Associated Press. The large num- 

ber of Cecidomyiidae reared in 1907 rendered it advisable to pub- 

ltsh preliminary descriptions of these, and a reprint from the report 

for that year, entitled New Species of Cecidomyiidae II, was 

issued October 26, 1907. Owing to numerous delays in printing, 

the report for last year did not appear during the fiscal year, al- 
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though a large amount of time was necessarily expended upon the 

more technical part in carrying it through the press. 

Collections. The additions to the collections have not been as 

numerous as in preceding years, owing to the necessity of giving 

more attention to the arrangement and classification of material on 

gaand. A number of previously unknown Cecidomytidae were 

reared and several important gaps in our knowledge respecting this 

group filled. | 

Several extremely desirable accessions, aside from those men- 

tioned above, have been made to our biological collections. One of 

the most interesting was a complete series representing the egg, 
larva, pupa and adult of the remarkable Taeniorhynehus 

perturbans Walk., generously contributed by Mr J. Turner 

Brakeley of Hornerstown, N. J., the discoverer of the early stages 

and one of the most active in working out the life history of this 
previously very elusive species. | 

Two important additions have been made to our exhibit collec- 

tions, namely, an enlarged model of the onion fly, showing the egg, 

maggot, puparium, adult fly and an onion infested by maggots; 

also an enlarged model of the cigar case bearer showing its work 

upon apple leaves. Both of these were executed by Mrs Otto 

Heidemann of Washington, D. C. 

The arrangement and classification of the collection has received 

much attention. Assistant Entomologist D. B. Young has sepa- 

rated the Staphylinidae into their major groups and determined 

many species. He has also given considerable time to the arrange- 
ment of the Syrphidae. The completion of the catalogue of the 

Hill collection occupied much time during the past year. Miss 

Hartman also assisted in the preparation of the above mentioned 

catalogue and has done a great deal of general curatorial work, 

such as mounting, labeling and caring for insect specimens. 

Office matters. The general work of the office has been con- 

ducted as in previous years, the Assistant Entomologist being re-. 

sponsible for the correspondence and other matters during the 

absence of the Entomologist. Assistant I. L. Nixon resigned Octo- 

ber 12, 1907, and Miss Fanny T. Hartman was temporarily ap- 

pointed to the vacancy October 26, with subsequent confirmation. 

Numerous specimens have been received for identification and 

many inquiries made concerning injurious forms. Owing to their 

having been no important bulletin or report issued during the sea- 

son, there has been a decrease in the number of packages sent 
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through the mails or by express. This latter has undoubtedly had 

some effect upon the correspondence. 1470 letters, 171 postals, 42 

circulars, 408 packages were sent through the mails and 39 pack- 

ages were shipped by express. 

Nursery certificates. We have continued, as in past years, to 

indorse upon the request of the State Commissioner of Agriculture 

nursery certificates issued by his office and destined for points in 

the state of Virginia, since the Virginia authorities insist that ail 

certificates accompanying shipments of nursery stock to that state 

shall be indorsed by an official entomologist. The following is a 

list of firms to whom these nursery certificates were issued dur- 

ing 1908: 

Stark Bros. Nursery Co., George A. Sweet, Bryant Bros., all of 

Dansville; George S. Josselyn, T. S. Hubbard Co., F. E. Schiff- 

erli, Lewis Roesch, Foster & Griffith, all of Fredonia; The Chase 

mursenes. Lienry Sears & Co, The M. H. Harmon Co., H..E. 

Merrell, all of Geneva; E. Moody & Sons, Lockport; Jackson Per- 

kins, Newark; Allen Nursery Co., Brown Bros. Co., Herrick Seed 

Co., Perry Nursery Co., First National Nurseries, Chase Bros. Co., 

Eilwanger & Barry, Western N. Y. Nursery Co., Rochester Nurs- 

ery ©o,, Hi. S.. Taylor Nursery ‘Co., Glen Bros., all of Rochester ; 

F, R. Pierson Co., Tarrytown. 

General. We would acknowledge at this time our indebtedness 

to Dr L. O. Howard, Chief of the Bureau of Entomology, United 
States Department of Agriculture, and his associates for identify- 

ing a number of insects. Several correspondents have rendered 

valuable services in securing desirable material for the collection. 

There has been, as in previous years, a most helpful cooperation on 

the part of all interested in the work of this office. 

The tacit limitations of earlier years confined the studies of the 

economic entomologist to insect enemies of well recognized farm 

crops, stich as corn, potatoes, fruit, or to those forms annoying or 

injurious to domestic animals. The later extensive insect depre- 

dations upon shade and forest trees have served to emphasize the 

practical importance of this field. The more recent discoveries 

that malaria and yellow fever are transmitted by mosquitos, and 

that typhoid fever and other grave intestinal diseases may be con- 

veyed by house flies, has made the entomologist a most welcome 

ally of the sanitarian. Furthermore, careful investigations of in- 
jurious and dangerous insects have repeatedly demonstrated the 

value of such studies as a necessary preliminary to practical con- 
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trol work on the farm or marsh, in the orchard or even about the 

home. Prophylactic measures against yellow fever, malaria and 

typhoid must depend in large measure upon an intimate knowledge 

of the habits of certain insects and their part in the dissemination 

of the dangerous germs. ‘The study. of injurious insects is by no 

means completed. There is great need of investigations that can 

not be adequately conducted with our present resources. The ex- 

hibit collections should be greatly strengthened by a large series 

of well executed, enlarged models of the smaller, more injurious 

insects. Such a departure would greatly increase the practical and 

educational value of the entomologic exhibits, particularly as the 

sionificance of some of the more recent discoveries can not be ade- 

quately portrayed without such aid. This latter would also do much 

to bring the larger exhibit necessary for the Education Building up 

to a high standard. 

Respectfully submitted 

_ EPHRAIM PORTER FELT 

State Entomologist 

Office of the State Entomologist, October 15, 1998 
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INTURIOUS. INSECTS 

Poplar sawfly 

Trichiocampus viminalis Fallen 

This sawfly, first observed in this country in 1888 by Dr J. A. 

Lintner, has become rather abundant upon Carolina poplars in the 

vicinity of Albany during recent years. Complaint of injuries by 

this species has also been received 

this season from Cambridge, N. Y. oe 

Dr Lintner stated in 1888 that this - 

species was so abundant upon small 

poplars in his garden that it was % 

necessary to pick and burn the in- 

fested leaves in order to prevent 

more serious injury. 

Life history and habits. The 

orange-yellow, black spotted, false 

caterpillars may be seen in early 

June. The young larvae feed in 

company on the under side of the 

foliage, skeletonizing most of the 

leaf. The larvae then break up into 

clusters of 6 to 8 or 10, migrate to 

other leaves and by this time are 

large enough so that everything is 

devoured except the larger veins, 

feeding invariably beginning at the 

meet the leat...“The presence of 

leaves eaten in the above described 

ways is most characteristic of this io Paulas Gasp raeteraeereine 

species. The larvae attain full ing oviposition and a portion of the 
stem greatly enlarged. (Original) 

growth very quickly and some may 

be observed spinning up the latter part of June. The period of 

Oviposition is quite extended and eggs, young larvae and full- 

grown larvae may frequently be observed upon the same tree the 

latter part of June and into July. A second generation of larvae 

occurs about the middle of August. The full-grown larvae of the 
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first generation may spin their oval, brown cocoons in leaves or 

other debris. The second generation presumably hibernate in the 

cocoon, adults appearing the following spring and depositing their 

eggs in minute slits on either or both sides of the petiole in series 

of 10 to 15 or even more, since Dr Lintner records as many as 28 

Or 30 in one row. 

Description. The egg is pearly white, oval and about 1 mm in 

length. Its position is indicated by a slight swelling about 1.5 mm 

long, the swellings being about I mm apart. 

Larva. The young larvae are about 6 mm long, have dark 

brown or blackish heads and pale green or yellowish green bodies. 
Partly grown larva. Length 1 cm. Head subglobose, jet-black, 

the most of the body being a very pale green with a conspicuous 

row of sublateral, subquadrate, black spots, a pair on each segment. 

The anterior portion of the body, namely the first thoracic seg- 

ment and the lateral tubercles on the 2d, 3d and the 1ith seg- 

ments, particularly laterally, is variably tinged with pale orange, 

giving a very characteristic appearance. The larvae are rather 

thickly clothed with short, whitish setae arising from inconspicuous 

tubercles. ‘True legs pale yellowish basally, yellowish transparent 

apically. The whitish transparent prolegs occur on the 2d to the 

“th and 8th and oth abdominal segments, each segment also with 

a small, black, lateral dot. Anal plate subcircular, black with whit- 

ish setose tubercles. 

Full-grewn larva. Length 1.5 cm. Head jet-black. Body a deep 

yellowish orange, sparsely covered with fine, whitish hairs and with 

a conspicuous row of irregu- 

lar - subquadrate lateral mark- 

ings, a pair on each segment, 

and a substigmatal row of small 

triangular, black markings. The 

Fic. 2 Poplar ees ae view of larva, en- black anal plate bears several 

larged. (Original) pairs of submedian white setae. 

Adult. Length 8 cm. Wing spread 1.8 cm. MHead shining 

black, short, broad. Antennae nearly as long as the -body, com- 

posed of nine segments, the first two short, the others long, slender 

and tapering successively to the apex. Thorax black dorsally, the 

venter and the abdomen yellowish. Wings yellowish basally, the 

stigma large, distinct. Legs mostly pale yellowish, the pulvilli 

dark brown. ) 
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Remedial measures. This leaf feeder should be easily con- 

trolled by timely applications of an arsenical poison, preferably 

arsenate of lead. 
Bibliography 

1888 Lintner, J. A. Ins, N. Y. 4th Rep’t, p. 44-46. (Brief account, as 

Aulacomerus lutescens ) 

1889 ————— Ins. N. Y. 7th Rep’t, p. 223-24. (Synonymy, as Aula- 

Semmes Lutescens ) 
1906 Felt, E. P. N. Y. State Mus. Mem. 8, 2:568-69. (General account) 
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Grape blossom midge | 

Contarinia johnsoni Sling. 

The work of this little midge has been observed here and there 

in Chautauqua vineyards for the last four years. The enlarged 

blossom buds, infested by maggots, have been found in small 

numbers each spring. Nothing was known as to the source of 

these little pests, aside from the fact that they were produced by 

some small fly. It was not till the spring of 1909 that we were 

enabled to rear this insect and show that it belonged to the genus 

Contarinia and has as allies several destructive species. One closely 

related form, Contarinia violicola Coq., has proved very 

injurious to the extensive violet-growing industry located at Rhine- 

pia NS Y. ‘Another member of this genus, Contarinia 

Ppyrivora Riley, is well known on account of its destroying 

youns pears. <A. third form, Contarinia sorghicola 
Coq., infests sorghum in the South and causes a serious shrinkage 
in the production of seed, while a West Indian species, Conta- 

rinia gossypii Felt, is injurious to cotton. In addition, 

Contarinia viticola Rubs., which further study may show 

to be identical with the species attacking grape blossoms in the 

Chautauqua region, has been recorded as injurious to grape blos- 

soms in Europe by Rtibsaamen,’ a noted authority upon this group. 
Injuries. The grape blossom midge of the Chautauqua region 

was first observed in scattering numbers by the late Professor 

Slingerland and Fred Johnson in 1904, at which time it was re- 

corded from the towns of Ripley, Westfield, Portland and Brocton. 

It has occurred in small numbers from year to year since then, and 

in 1908 aroused considerable apprehension among growers on ac- 

11906 Riibsaamen, E. H. Zeitschrift fiir Wissenschafiliche Insekten- 
biologie, 2:194-08. 

1909 ————— Die Wichtigsten deutschen Reben-Schadlinge und Reben- 

Niitzlinge, p. 74-76. 
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count of injuries inflicted upon early Moore grapes. One acre of 

this variety, belonging to Mr H. L. Cumming of Fredonia, had 60 
to 75% of the blossoms destroyed by this midge. Investigations by 

the writer last June showed that the insect was generally dis- 

tributed, even in extensive vineyards, throughout the grape belt, 

being observed from Fredonia westward to Ripley, while Mr Fred 

Johnson recorded its occurrence at North East, Pa. The injury 

resulting from the attack of this insect simply causes the destruc- 

tion of infested blossom buds. There was some complaint of 

grape clusters being unusually open and irregular during 1908, and 

as this midge was abnormally abundant, it was undoubtedly a fac- 

tor in the production of light bunches. Furthermore, it is probable 

that some of the mysterious failures of the grape crop in restricted 

areas may be attributed to the work of this species. An examina- 

tion of grapevines in the vicinity of Albany and at Nassau, N. Y. 

failed to reveal any signs of this insect’s work. 

Description. The presence of this enemy in a vineyard is easily 

recognized. The infested blossom buds remain closed and are con- 

spicuous on account of their abnormal size. They are about % 

of an inch in length and usually longer than broad. ‘They vary in 

color from the nearly normal green to a variable red tinted extrem- 

ity. The actual presence of the destructive yellowish maggots 1s 

easily demonstrated by opening a bud. Seven to eight or ten larvae 

may occur in one blossom bud. The affected buds remain on the 

vines only a short time, dropping within a few days to a week after 

the injury becomes noticeable. 

Largo: Mhespate yellowish or whitish maggot or larva is Shee 

1/12 of an inch long and may be easily recog- 

nized by the presence of a somewhat charac- 

teristic, brownish, forked breastbone near the 

anterior extremity. The younger maggots 

are whitish, becoming lemon-yellow upon at- 

taining full growth. The maggots, together 

with those of related species, have a peculiar 

method of locomotion. The extremities are 

brought together and then suddenly released. 

| : The movement frequently results in throwing 
Fic. 3 Maggot of grape : : . 
. Lc eee BAS the maggot a distance several times its own 

(Ozxiginal) length. 

Fly. The parent insect is an extremely delicate, pale yellowish 

fly only about 1/25 of an inch long. The male is easily recog- 

eee eee 
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mized by the long, knobbed, hairy feelers or antennae one half 

Isnger than the body. The female is about 1/16 of an inch long 

and may be distinguished by the shorter, less densely haired feelers 

or antennae. This sex is provided with a long, slender ovipositor 

as long as the body, well adapted to placing the tiny eggs within 

the developing floral tissues. 

Technical description. Larva. Length 1.5 to 2 mm. The 
smaller larvae are whitish, the larger ones pale yellowish. Head 
rather short, broad, with a length about equal to the diameter. 
Antennae short, stout, uniarticulate. Breastbone bidentate, the 
teeth rather broadly triangular and moderately chitinized, the basal 

! 

Fic. 4 Maggot of grape blossom midge, view Fic. 5 Maggot cf grape blossom midge 
of head, enlarged. (Original) pi extremity, enlarged. (Orig- 

inal 

portion semitransparent and tapering posteriorly. The segmenta- 
tion of the body rather distinct, the skin nearly smooth. The 
penultimate segment with a short, stout, cuticular process at the 
posterior lateral angles. Terminal segment broadly rounded, sub- 
truncate distally, posteriorly with a pair of submedian acute der- 
mal papillae, and just within, a pair of stouter, semitransparent, 
strongly curved pseudopods. Anus ventral, broadly oval. 

Male. Length 1 mm. Antennae one half longer than the body, 
thickly haired, fuscous yellowish; 14 segments, the fifth with the 
basal portion of the stem with a length one half greater than its 
diameter, the distal part with a length three times its diameter, the 
enlargements subglobose, the basal one with a sparse subbasal 
whorl of setae, the circumfilum with the loops sparse, long and 
extending to or a little beyond the middle of the subglobular dis- 
tal enlargement, which latter has a scattering subbasal whorl of 
curved setae and a similar circumfilum, the loops extending to the 
base of the following segment. Palpi; first segment short, sub- 

quadrate, the second stout, with a length over three times its diam- 
eter, the third a little longer, more slender, the fourth one fourth 
longer than the third. Mesonotum fuscous yellowish. Scutellum 
and postscutellum yellowish. Abdomen fuscous yellowish; genitalia 
darker. Wings hyaline, costa light brown, subcosta uniting there- 
with before the basal third, the third vein at the apex; fringe 
abundant. MHalteres whitish transparent.. Legs mostly pale yel- 



1g NEW YORK STATE MUSEUM 

lowish; claws long, slender, evenly curved, the pulvilli as long as 
the claws. Genitalia; basal clasp segment stout, truncate; terminal 
clasp segment rather stout, slightly tapering; dorsal plate short, 
deeply and triangularly emarginate, the lobes diverging, obliquely 
truncate and sparsely setose; ventral plate long, very deeply and 
roundly emarginate, the lobes long, slender, with a few coarse 
setae at the narrowly rounded apex; style short, stout. 

Female, Length 1.5 mm. Antennae nearly as long as the body, 
rather thickly haired, fuscous yellowish, yellowish basally; 14 seg- 
ments, the third greatly produced, with a length six times its 
diameter, the fifth subsessile, cylindric, with a length two and one 
half times its diameter, slightly constricted near the basal third, 
subbasal and subapical whorls rather thick, short, strongly curved; 
terminal segment somewhat produced, the apical fourth forming 
a broadly rounded knob. Mesonotum fuscous yellowish, the sub- 
median lines sparsely haired. Scutellum and postscutellum fus- 
cous yellowish. Abdomen a little lighter, the distal segments 
slightly fuscous. Halteres pale yellowish. Coxae, femora and 
tibiae mostly pale straw, the anterior and midtarsi fuscous yellow- 
ish, the posterior tarsi apparently pale yellowish. Ovipositor nearly 
as long as the body, the terminal lobes with a length six times 
their width, very slender, subacute apically and with a few coarse 
setae. 

Life history. The delicate parent midges undoubtedly appear 

with the unfolding of the blossom buds or soon after, and the 
female deposits 7 to 10 or more eggs. These hatch quickly, 

the maggots develop rapidly and become full grown at about 

blossoming time. Infested blossom buds were very abundant in 

vineyards June 11, 1908, while a week or 10 days later the insects 

had practically disappeared. This indicates clearly that the period 

of larval existence is very short. The maggots or larvae either 

drop from the infested bud or fall with it and seek shelter in the 

ground, remaining in an earthen cocoon during the rest of the sea- 

son and transforming to pupae the following spring. The few 

adults reared by us under artificial conditions appeared April 30, 

1909. It.is probable that those hibernating in the field do not 

emerge till much later, namely, early in June before the grapes 

are in bloom. There appears to be no reason for believing that 

this insect can subsist upon other vines than grape, unless it be the 
allied Virginia creeper. The extent of injury is undoubtedly in- 

fluenced greatly by the time the midges appear, since if they fly in 

large numbers just as the blossom buds appear and the latter are 

therefore in a favorable condition for infestation, there is likely to 

be much more serious injury. This is probably the explanation of 
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the almost total destruction of the bloom in the acre of early Moore 
grapes noticed above. It is possible that this new American pest 

is an introduced species, brought to the Chautauqua region on re- 

cent importations of grape. It is to be hoped that it will not mul- 

tiply greatly and become a serious menace to this important 

industry. 

Remedial measures. Nothing very definite can be advised in 

the way of control measures. Clean culture, supplemented by lib- 

eral feeding, is the most hopeful method of avoiding serious in- 

jury, as we have yet to find this insect very abundant throughout 

large, well cultivated vineyards. Most of the infested clusters so 

far as our observation goes, occur near the outside of a vineyard 

in the vicinity of abundant natural shelters. The burning over of 

grassy headlands and margins of ditches in early spring could 

hardly cause much injury and might be of service in destroying the 

wandering maggots. The delicate parent insects would succumb 

readily to pyrethrum powder and presumably would be stupefied 

by heavy smoke. These insects fly mostly during the quieter part 

ef the day and it might be practical, in the case of a badly infested 

vineyard, to watch for the appearance of the adults and then 

stupefy or destroy them by generating a heavy smudge throughout 

the vineyard. Attempts to control this midge by applications to 

the vines before the flies appear are very likely to result in failure. 
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Gladioli aphid 

Aphis gladioli n. sp. 

The abundant occurrence of a plant louse upon gladioli bulbs is 

something unusual. No outbreak of the kind had been previously 
brought to our attention, and Dr L. O. Howard informs the writer 

that he is unable to find any record of an aphid occurring upon 

this showy plant. This new form of injury was first brought to 
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our attention last July, by the reception of a number of gladioli 

bulbs badly infested with plant lice, although they had been pre- 

viously fumigated with sulfur. The insect must be exceedingly 

prolific, since one small box containing about a dozen bulbs had the 

iuiterstices almost filled with exuviae and plant lice. The presence 

of large numbers of these insects injures the salability of the 

bulbs, since it weakens them materially and frequently results in 

a failure to bloom. ‘This species has caused more or leSs trouble 

to some of our growers for the past two or three years, particularly 

10 late winter. Examples of this plant louse were submitted to 

Mr Pergande, through Dr L. O. Howard, and by him pronounced 

to be an unknown species of aphis. 

Description. The very young plant louse is about .75 mm long, 

pale yellowish or whitish transparent with an obscure subapical 

orange band on the abdomen. The antennae are slightly fuscous 

apically, the tip of the beak, the distal tarsal segments and the cor- 

icles being fuscous; the eyes are black. The antennal segments 

in this stage have the following measurements: Third .21 mm, 

fourth .o6 mm, fifth .141 mm. ‘The cornicles are subcylindric, 

being .og x .045 mm. 

The partly full grown wingless female has the following anten- 

nal measurements. Third segment .195 

mnt, fourth .12 mm, fith .o85smamaeme 

sixth .415 mm, the cornicles being sub- 

3 | cylindric, 1385 x06 mina. 

ay The full grown wingless female is rather 

stout, a pale yellowish white, the head 

dorsally, frequently having a distinct yel- 

/ ) lowish cast and the subapical abdominal 

Vea M ee ure hase erent a deeper yellowish cast on the 

abe cae eee venter. The apex of the third, fourth and 

BS NES a Se rt varienmnall segments and the apexes of 

the tibiae, tarsi and the beak are fuscous. The cornicles are light 

fuscous and the eyes black. 

Winged female. Length 1.75 mm. This form is dark brown 

and yellowish, the antennae being mostly a fuscous yellowish, the 

head fuscous, the pronotal lobes a variable fuscous and separated 

from the mesonotum by a yellowish or deep orange area. The 

thorax has the median and two conspicuous submedian lobes 

fuscous. Scutellum fuscous, postscutellum light fuscous. Abdo- 

men a variahle yellowish orange and with a variable, oval, or sub- 
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quadrangular, fuscous area on the dorsum of the fourth, fifth, 

sixth and seventh segments. Cornicles fuscous and tapering 

slightly. Wings with a yellowish white stigma. Legs mostly a pale 

Fic. 7 Gladioli aphid, wings and antenna, much enlarged. (Original) 

yellowish, the femora and tibiae apically and the tarsi fuscous. 

Venter of prothorax yellowish, the mesothorax with broad, angu- 

late, fuscous sclerites ventrally. The abdo- 

men yentrally yellowish and deep orange, 

the two apical segments narrowly margined 

mesially with fuscous. The antennal seg- 

ments have the following measurements: 

The third .36 mm, the fourth .165 mm, the 

fiith .105 mm and the sixth .375 mm, the 

sensoria being very abundant on the third 
o . 1 ‘Soa Fic. 8 sladioli aphid, and fourth segments; cornicles .15 x .045 Riceviiiane cue 

mm, tapering gradually. (Original) 

Life history. Gladioli bulbs are kept by growers in large 

warehouses, the temperature being maintained at about 4o degrees 

throughout the winter. This insect is evidently unable to breed 

under these conditions. As spring advances and the house begins 

to warm up in March, the aphids appear in large numbers, repro- 

ducing so abundantly that the window frames and sills may 

become literally covered with wings and bodies of plant lice. It 

is comparatively easy, in a badly infested house, to sweep up a 

gill of wings and exuviae from under one window. This plant 

louse multiplies freely upon the bulbs, usually being massed around 

the origin of the roots and sometimes nearly covering the entire 
, 
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under surface. Breeding evidently continues from some time in 

March until into July, with the production of numerous winged 

individuals ‘the latter part: of July, at least im the Meisemmee 

bulbs submitted for examination, 

though winged females . un- 

doubtedly occur earlier in the 

season under warehouse condi- 

tions. By July 28th winged fe- 

males had entirely disappeared 

in our breeding cages, though 

young were still numerous on 

Fic. 9 Gladioli aphid, posterior extremity the bulbs ; later, all disappeared. 

of Young “nymob, enlarged. (Orikinel) An investigation about tie meme 
of August resulted in finding no living aphids in the storage ware- 

house or upon the plants in the field. It is stated that when dig- 

ging in October a few plant lice may be found upon the bulbs. 

These evidently remain in a dormant condition till the house 

warms up in the spring as described above. 

Remedies. Fumigation with sulfur has been found ineffective 

in controlling this species. It is more than probable that judicious 

fumigation with hydrocyanic acid gas would be entirely successful 

in controlling this pest. This might be accomplished by treating 

the entire house or by arranging for the fumigation of badly in- 

fested trays whenever necessary. The bulbs would probably not 
be injured by any strength of gas which would be harmless to 

ordinary growing plants, and it is probable that more gas could 

be used with safety. This point can be determined only by actual 

tests made preferably under warehouse conditions. 

Green cockroach 

Panchlora hyalina Saus. 

Two specimens of this Central American form, kindly deter- 

mined through the courtesy of Dr L. O. Howard, were brought to 

the office in March, each taken from a different section of 

Albany, N. Y. The occurrence of a single specimen would have 

little significance, as it might easily have been brought to the city 

upon fruit boats, but the finding of two in different sections is not 
so readily explained, particularly as we find records of this species 

having been taken in other parts of the country. The earliest 
record is that of a specimen being captured in a store in Boston 
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December 26, 1878, and is given on the authority of the late 

Dr Samuel Kneeland. Again in 1879 a female was found alive 

with numerous young in a house at Salem, Mass. In both of the 

above mentioned cases the insect was identified as Panchlora 

nivea Linn. A specimen was also 

fiken by Dr Carl F.. Gissler of 

Brooklyn, N. Y., September 21, 1890. 

Tt has also been recorded from 

Porto Rico. 

Description. This slender species 

is a rather fragile, light green, yellow 

margined form with the thinner por- 

tions of the wings transparent. It 

is nearly an inch long and has the 

long, slender, pale yellowish antennae 

characteristic of this group, the ter- 

minal segments of which are ie Fic. to Green cockroach, enlarged. 

(Original) = 

teresting, since they are strongly 

constricted at the base and thus subsessile. The legs and under- 

surface are pale yellowish green. 

The young, as noted by Dr Howard, are light brown and are 

remarkable in that the body becomes broader posteriorly. 

Life history and habits. This species, aside from being a 

tropical form, is particularly interesting because of its viviparous 

habits, most cockroaches producing large, characteristic ootheca. It 

is a tropical form and the abundance of constantly warm houses, 

not to mention greenhouses, should render it comparatively 

easy for this species to maintain itself in our climate, particularly 

when reinforced by frequent importations as appears to be the 

case at the present time. This or an allied form, according to 

Malcomb Burr, is occasionally found in Europe, being brought 

from South America. 
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The typhoid or house fly and disease 

Musca domestica Linn. 

The house fly is such an extremely common species that de- 

scription appears unnecessary. Dr Howard’s investigations show 

that fully 98¢ of the flies in houses are ordinary house flies. A 

few others are associated with this dominant species. The stable 

fly, Stomoxys calcitrans Linn. may be rather abandam 

about houses in the fall and is responsible for the persistent belief 

that under certain conditions the house fly bites. .Invariably the 

offender is this last named species, a form which presents an ex- 

tremely close general resemblance to the house fly and may be dis- 

Fic. rr Typhoid or house fly: a, male, seen from above; b, proboscis and palpus from 
the side; c, tip of the antenna; d, head of female; e, puparium; 7, the anterior breathing- 
pore or spiracle, all enlarged. (After Howard & Marlatt, U. S. Dep’t Agric. Div. Ent, 
Btls An es St nooo) 

tinguished therefrom at once by its bite. It occurs, as a rule, about 

the stable. Another fly liable to be abundant about houses in the 

fall is the cluster fy, Pollenia rudis Fabr., a species some- 

what larger than the house fly and easily recognized ‘by the 

yellowish hairs upon the thorax. The small, yellowish fruit fly, 

Drosophila ampelophwva’Ucew, ‘only -about 324% inch 

long, is sometimes rather abundant in houses and is invariably 

found in association with overripe or decaying fruit. These 
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various species, although annoying and under certain condi- 

tions dangerous, sink into insignificance compared with the common 

house fly. 

Habits. The house fly subsists entirely upon fluids taken up by 

means of the fleshy tongue. It apparently feeds with equal gusto 

upon fresh manure, decaying vegetable matter or the daintiest 

culinary preparations. This catholicity of taste frequently results 

in flies feeding greedily upon exposed discharges, in open vessels 

or poorly constructed privies, from patients suffering from 

typhoid fever or other grave intestinal diseases. The hairy legs 

are thus fouled with thousands of deadly bacilli and countless 

numbers of germs are swallowed. Shortly thereafter the same 

flies may appear in the house and incidentally contaminate the food, 

to the great peril of the consumer, with the germs adhering to the 

limbs and those deposited with undiminished virulence in the 

familiar fly specks. This, while disgusting and abhorrent to every 

sense of decency, occurs repeatedly in nature and is apparently 

ignored by the masses, despite the deadly peril incurred. 

There is abundant evidence to show that this insect breeds by 

preference in horse manure, though it also occurs to a limited 

extent in cow manure and in miscellaneous collections of filth and 

specially decaying vegetable matter. The parent insects deposit 

their eggs upon manure and similar materials, the young maggo‘s 

hatching therefrom in less than 24 hours and, under favorable 

conditions, completing their growth in five to seven days later. 

The maggots then transform to the oval, brown, resting or pupal 

stage, remaining therein from five to seven days. The life cycle 

is thus completed in to to 14 days, the shorter period being true 

of the warmer parts of the year, particularly in the vicinity of 

Washington, D. C. One fly may deposit about 120 eggs, and as 

there may be 10 to 12 generations in one season, it is not surprising 

that this insect should become extremely abundant by midsummer. 

Calculations show that under favorable conditions the descendants 

_ from one fly might at the end of a season reach the stupendous 

number of over 190 quintillion. Dr Howard’s studies show that 

as many as 1200 house flies, in various stages, might be found in 

one pound of manure. At this rate, one good load of manure 

might produce two and a half million flies. Fortunately, breeding 

is confined to the warm months, only a few flies wintering in houses 

in a more or less dormant condition. 
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Flight and dissemination. ‘This is something of great import- 

ance in view of the part flies may play in the spread of disease. The 
experiments of Dr L. O. Howard, Government Entomologist, have 

shown conclusively that the major portion of the flizs about a 

building breed in the immediate vicinity, probably within 300 to 

500 feet. There is no denying the fact that this insect is capable 

Gf flying considerable distances but ordinarily this does not seem 

to occur. There is another phase of this question which has ap- 

parently received little consideration, namely, the conveyance of 

flies by vehicles of one kind or another. Only a little observation 

is necessary to show that the butcher cart of the country is a very 

efficient carrier of flies, presumably receiving accessions and leay- 

ing individuals at almost every stopping place, even though the 

route traversed may occupy an entire day. The same is true, 

though to a more limited extent, of trolley cars and express cars 

carrying sacked meat or other supplies 

equally attractive to flies. It is only 

necessary for these carriers to load 

where conditions are favorable for the 

infection of flies and we may have a 

mysterious outbreak of disease at some 

distance from the source of trouble. 

Natural enemies. The house fly, 

though so abundant, is subject to attack 

by various natural enemies. One of the 

most common is a fungous disease 
known as Empusa muscae which 

is occasionally responsible for the death 

of many flies, particularly toward the 

end of the summer. It is not uncom- 

mon to find a few individuals affected 

by this disease every year. A Small 

reddish mite may be occasionally found 

attached to flies, seriously weakening 
the host. There are, in addition, wasps 

and spiders which prey upon’ flies and 

undoubtedly are of considerable service 

ee ee ee eee though they are very rarely sufficiently 

still more enlarged. (After Wood) abundant to materially reduce the num- 

bers of this pest. Another interesting enemy of the house fly 

is known as the house centipede, Scutigera forceps Raf., 
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a harmless species which, in recent years, has become well estab- 

lished in many houses in New York State. It is credited with 

preying on house flies, cockroaches and presumably other insect 

inhabitants of dwellings. 

The house fly as a carrier of disease. The house fly is such 

2 common insect that altogether too much has been taken for 

eranted. Up to recently it has been considered simply as an 

inevitable nuisance. Later developments have shown that this 

insect may be an important factor in the dissemination of certain 

diseases. 

Typhoid fever is one of the most serious ailments to which man 

is subject. There are about 250,000 cases of this disease annually 

in America, about 35,000 proving fatal. 60% of the deaths in 

the Franco-Prussian War and 30% of the deaths in the Boer War 

were caused by this disease. Positive statements have been made 

to the effect that the house fly was an active agent in the dissemi- 

nation of this disease, while certain reputable physicians consider 

this charge unproved. The Spanish-American War, if it accom- 

plished nothing else, called attention in a most forcible manner to 

the part flies might play in the dissemination of typhoid bacilli. 

Dr M. A. Veeder of Lyons writing in 1898 was very strongly of 

the opinion that the house fly was largely responsible for the dis- 

semination of this disease in camps. Dr Walter Reed writing of 

an outbreak near Porto Principe in the annual report of the War 

Department states that the outbreak “ was clearly not due to water 

infection but was transferred from the infected stools of patients 

to the food by means of flies, the conditions being especially favor- 

able for this manner of dissemination.” Dr L. O. Howard, writing 
in 1900 on the fauna of human excrement, quotes from 

Dr Vaughan, a member of the army typhoid commission, as fol- 

lows: 

27 Flies undoubtedly served as carriers of the infection. 
My reasons for believing that flies were active in the dissem- 

nation of typhoid may be stated as follows: 
@ Flies swarmed over infected fecal matter in the pits and then 

visited and fed upon the food prepared for the soldiers at the 
mess tents. In some instances where lime had recently been 
sprinkled over the contents of the pits, flies with their feet whit- 
ened with lime were seen walking over the food. 

b Officers whose mess tents were protected by means of screens 
suffered proportionately less from typhoid fever than did those 
whose tents were not so protected. 
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c Typhoid fever gradually disappeared in the fall of 1898, with 
the approach of cold weather, and the consequent disabling of 
the fly. 

It is possible for the fly to carry the typhoid bacillus in-two 
ways. In the first place fecal matter containing the typhoid germ 
may adhere to the fly and be mechanically transported. In the 
second place, it is possible that the typhoid bacillus may be carried 
ir the digestive organs of the fly and may be deposited with its 
excrement. 

Dr Alice Hamilton in 1903, studying the part played by the 

house fly in a recent epidemic of typhoid fever in Chicago which 

could not be explained wholly by the water supply nor on the 

grounds of poverty or ignorance of the inhabitants, captured flies 

in undrained privies, on the fences of yards, on the walls of two 

liouses and in the room of a typhoid patient and used them to 

inoculate 18 tubes, from five of which the typhoid bacillus was 

isolated. She further found that many discharges from typhoid 

patients were left exposed in privies or yards, and concluded that 

flies might be an important adjunct in the dissemination of this 

infection. More recently, Dr Daniel D. Jackson investigating in 

1907 the pollution of New York. harbor, found that by far the 

eveater number of cases occurred within a few blocks of the water 

front, the outbreak being most severe in the immediate vicinity of 

sewer outlets. He gives a series of charts showing an almost exact 

coincidence between the abundance of house flies and the occur- 

rence of typhoid fever, when the dates are set back two months to 

correspond to the time at which the disease was contracted. The 

bacilli of typhoid fever were found by Ficker in the dejecta of 

house flies 23 days after feeding, while Hamer records the presence 

of this bacillus in flies during a period of two weeks. Most sig- 

nificant of all, it should be noted that competent physicians in 

position to make extended observations upon this disease and the 

methods by which it may become disseminated, are most strongly 

of the opinion that under certain conditions at least, the fly is a 

most important factor. Epidemics spread by flies, according to 

Dr Veeder, tend to follow the directions of prevailing warm winds. 

He-considers flies the chief medium of conveyance in villages and 

camps where shallow, open closets are used, thus affording the 

insects free access to infected material, and where it is possible to 

eliminate water and milk as the sources of infection. Drs Sedgwick 

and Winslow, writing in 1903 state that “the three great means 
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for the transmission of typhoid fever are fingers, food and flies,” 

the authors holding the last to be the most important. 

The possibilities of transmitting typhoid fever are appalling to 

the layman when it is remembered that the germs of this disease 

may be in the system several weeks before diagnosis is possible, 

continue in numbers six to eight weeks after apparent recovery 

and in exceptional cases may be discharged from the system during 

a period of several years. There are authentic records of a patient 

Gistributing these germs for 17 years and being the incipient cause 

of 13 cases during 14 years of that period. Furthermore, Dr M. 

A. Veeder of Lyons cites a case where typhoid fever was perpetu- 

ated from year to year in a locality, ascribing it to a physician 

recommending the burial of all typhoid excreta and the execution 

of this direction by a favorite nurse. It is well known that soil 

infected by these germs may be the origin of new cases, and Dr 

Veeder significantly observes that the annual recurrence of typhoid 

fever in the above mentioned locality ceased with the death of the 

two parties mentioned above and a change in the method of dis- 

posing of typhoid discharges. 

The evidence against this insect may therefore be summed up 

briefly as follows: Virulent typhoid bacilli have been found upon 

the legs and within the body of this insect, persisting in the latter 

ease for 23 days. A number of serious outbreaks have been ob- 

served by competent physicians, where infection through a com- 

mon water or food supply did not satisfactorily explain the out- 

break. This positive evidence, while not establishing beyond all 

guestion the culpability of the fly, is further supported by the 

opinion of a number of reputable physicians who have had exten- 

Sive experience with outbreaks of this character. 

The evidence showing that flies may play an important part in 

the diffusion of cholera is, according to Dr Nuttall, absolutely con- 
vincing. He cites experiments showing that cholera bacilli may 

be found on flies in large numbers, while they may occur in the 

dejecta within 17 hours after feeding and as late as four days. 

Infected flies have been given access to milk and cholera cultures 
made therefrom. 

Typhoid fever and cholera, while both serious infections, are by 

no means the only diseases which may be conveyed by flies. Cer- 

tain forms of diarrhoea and enteritis are undoubtedly due to spe- 

cific germs, and there is no reason why the bacilli causing these 

infections may not be carried as easily and in the same way as 
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those responsible for typhoid fever. The monthly bulletin of the 

New York State Department of Health for October 1908, states 

that during 1907 there were in New York State 37,370 deaths of 

infants under 2 years of age, 9213 being due to diarrhoea and 

enteritis. Careful investigators, it is stated, have placed the pro- 

portion of deaths between bottle-fed and breast-fed babies as 25 

to I. Physicians recognize the necessity of providing pure milk 

tor young children, and in most instances it is comparatively easy 

to see how flies might be responsible for the major portion of the 

infections, since they usually occur in numbers about stables, in 
the vicinity of milk houses, in the neighborhood of milk stations, 

on milk wagons and, in fact, are found in greater or less numbers 

wherever milk is stored, excepting in refrigerators and similar 

piaces. Martin states that each succeeding year confirms his ob- 

servation of 1898 to the effect that the annual epidemic of diarrhoea 

and typhoid is connected with the appearance of the common house 

fiy, while Nash, in the Lancet, records no mortality from diarrhoea 

among infants at Southend during July and August 1902, this 
immunity being accompanied by the almost complete absence of 

the house fly. This insect was abundant in that locality in Sep- 

tember and coincidently epidemic diarrhoea developed. Sandi- 

lands, in the Journal of Hygiene, states that the great majority of 

cases of diarrhoea are due to the consumption of infected food, 

and suggests that the seasonal incidence of diarrhoea coincides 

with and results from the seasonal prevalence of flies. Dr Jackson 

records several epidemics of a malignant type of dysentery radi- 

ating from a single point and disappearing entirely when proper 

disinfection of closets was enforced. 

The evil possibilities of the fly are by no means exhausted in the 

above recital. It is well known that flies feed upon sputum. Ex- 

periments by Lord recorded in the Boston Medical and Surgical 

Journal show that flies may ingest tubercular sputum and excrete 

tubercular bacilli, the virulence of which may last for at least 15 

days. He considers the danger of human infection from this 

source to lie in the ingestion of fly specks on food, and suggests 

that during the fly season great attention should be paid to the 

screening of rooms and hospital wards containing patients with 

tuberculosis and laboratories where tubercular material is ex- 

amined. 

Nuttall considers that the evidence previously submitted proves 

that the house fly may carry about and deposit anthrax bacilli, 
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though there may be a question as to how generally flies are re- 

sponsible for the dissemination of this disease. Parke admits the 

possibilities of flies distributing, in addition to those mentioned 
above, plague, trachoma, septicemia, erysipelas and leprosy. Fur- 

thermore, there are those who would hold flies responsible for the 

more frequent new cases which occur in the zone immediately sur- 

rounding the smallpox hospital and which may be due either to 

the wafting out of infected particles or their carriage by flies. 

The latter is considered the more probable. Howe, according to 

the statement of Dr Howard, has demonstrated that the purulent 

conjunctivitis of the Egyptians is spread by the house fly. The 

experiments of Grassi show that the eggs of Taenia, Trichoceph- 

alus and Oxyuris pass uninjured through the alimentary tract 

of flies. 

Sanitary and control measures. It is perhaps needless to add, 

in view of the foregoing, that the greatest care should be taken to 

exclude flies from the sick room, especially in the case of con- 

tagious diseases. ‘The flies are not only annoying to the patient 

but may aid in carrying the disease to others. The proper dis- 

posal of infected discharges such as those from typhoid patients 

should never be neglected. Vessels which have contained any such 

material should be thoroughly cleaned and never left where flies 

may gain access to the infection. 

All food, particularly that eaten without cooking, should be care- 

fully protected from flies by the use of screens. This is especially 

true of milk, since it affords a favorable medium for the multipli- 

cation of certain disease germs. ‘This applies to dealers in food 

supplies as well as to the home. An important step toward better 

sanitation would be taken if the public refused to patronize stores 

and eating places overrun by flies. 

A large reduction in the number of house flies found in most 
piaces is thoroughly practical. This end can be best attained by 

aoing away with conditions favorable to the unrestricted multipli- 

cation of this pest. The first step is to prevent flies from breeding 

in horse manure and other waste products from the stable. All 

manure should be placed in a fly proof receptacle or the accumu- 

lation treated daily with small quantities of chlorid of lime. If 

all manure is removed from the stable at intervals of three days 

and spread upon the field, there will be comparatively little breed- 

ing. Some one of these measures can be applied to every stable in 

cities and villages. The farmer, if unable to carry out any of the 
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preceding suggestions, will find a large measure of relief from 

the fly nuisance, if the manure is stored in tight, practically fly 

proof cellars, such as can be easily constructed with the modern 

concrete foundation. Flies breed but little in darkness, and the 

writer has known of barns comparatively free from flies, simply 

because the manure was stored in the darker parts of a large 

Darn cellar: 
The treatment of manure described above should be supple- 

mented by care in preventing the accumulation about the premises, 

cf decaying organic matter such as fruit, table scraps, etc. Swill 

barrels should always be provided with tight covers and care ex- 

ercised that there be no leakage or an accumulation of fly-breeding 

material about the barrel. The old-fashioned box privy should be 

abolished unless the same be conducted on the earth closet prin- 

ciple and the contents kept covered with lime or dry earth, so as 

to prevent both the breeding and infection of flies. The modern 

water-closet is by far the best and safest solution of this last 
named difficulty. The presence of numerous flies about the dwell- 

ing may be construed as indicating a nearby, usually easily elim- 

inated breeding place. 

It will be found in practice that some flies are very apt to exist 

in a neighborhood even after the adoption of rigid precautions. 

They should be kept out of houses, so far as possible, by the use 

of window and door screens, supplemented by the employment of 

Tanglefoot or other sticky fly paper. This, though somewhat dis- 

agreeable, is much to be preferred to the use of poisonous prep- 

arations which are likely to result in dead flies dropping into 

food. Prof. C. P. Lounsbury, Government Entomologist of South 

Africa, suggests, in addition to the above, putting fresh pyrethrum 

powder upon window sills and supplementing this by the judicious 

HSE Or sail Seer men 
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rage Matiatt, C. L. Insect Life, 4:152-53 

Records unusual mortality among flies in Washington caused by Empusa Ameri- 

eana ” Thax, 

1892 Power, Henry. Conjunctivitis Set Up By Flies. Brit. Med. 

Jour. Nov. 19, p. I114 

Records the severe inflammation of the conjunctiva accompanied by extensive corneal 

ulceration within 24 hours after having been stung in the eye by a fly which had apparently 

risen from a dung hill. The case was marked by general prostration and feebleness for 

months after. Another case was recorded, diphtherial in nature, after a fly had gotten into 
a man’s eye, [The first case can hardly be attributed to a house fly.] 

1894 Skinner, Henry. Ent. News, 5:18 

Surgeon General Sir William Moore is quoted as reporting an instance where anthrax 

was spread by flies from the unburied carcass of a dog. It is also noted that the greatest 

abundance of flies in India is coincident with cholera outbreaks. It is suggested that 

leprosy is often conveyed by flies. Ophthalmia is thus disseminated. [These notes may 
not all apply to the house fly.] 
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1896 Aylett, W. R. Am. Microscopical Jour. 18:288 

Summary of Dr Aylett’s experiments showing that flies ingest and pass tubercular 

bacilli. 

1896 Lugger, Otto. Entomologist, Minn. State Exp. Sta. 2d Rep’t, 

Pp. 1457-55 . 

A somewhat extended account of the life history and habits of the house fly. The opinion 

is expressed that the larvae may be beneficial because they breed in and destroy material 

which might produce pathogenic germs, though attention is called to the probability of flies 

carrying cholera and gangrene. 

“1896 Howard, L. O. & Marlatt, C. L. U.S. Dep’t Agric. Div. Ent. 
Bul Aan. p43 47 

A summarized gene ral account of the house fly with mention of several associated species 

Preventive measures are discussed briefly. 

1896 Osborn, Herbert. U.S. Dep't Agric. Div. Ent. Bolyag. eee 

p. 19-20 

Refers to opinions in which flies are held to be the authors or probable carriers in epidemics 

of anthrax, cholera, typhoid fever, phthisis, leprosy and ophthalmia. 

1896 Sibthorpe, E. H. Cholera and Flies. Brit. Med. Jour. Sept. 

p. 700 

Flies are considered as scavengers not conveyers of cholera. An outbreak of disease 

occurred in a native regiment and on each occasion after leaving an old camp for a new, a 

recrudescence occurred. This was attributed to leaving flies behind; when they followed 

,ud mustered in force the disease abated. 

1897 Buchanan, W. J. Cholera Diffusion by Flies. Indian Med. 
Gazette, 3:86-87 

Gives details respecting a cholera outbreak in a jail, stating that all prisoners affected fed 

in the corner of the jail near infected huts, whereas those eating in the opposite hospital 

corner, diagonally across, escaped the malady. This data was considered sufficient to 

indicate the fly as a very probable carrier of the contagion. 

1898 Howard, L. O. House Flies. U. S. Dep’t Agric. Div. Ent. Cir. 

a5) ser. 2, p. 1-6 j 

A summarized account of the life history of this insect, with a discussion of remedial 

measures. 

1898 ————_——_—- Further Notes on the House Fly. U. S. Dept. 

Aeric, Div, bat. Balle. is. p)03405 

Gives details of experiments with applications of air-slaked lime, land plaster, gas lime, 

chlorid of lime and kerosene to horse manure, the treatment with kerosene and chlorid of 

lime being advised. Data on the abundance of larvae and puparia in manure are also given, 

1898 Veeder, M. A. Flies as spreaders of sickness in camps. Med. 

Record, 54:429-30 

Records flies feeding upon typhoid excreta and passing from that to food supplies. Bac- 

terial cultures were made from both fly tracks and fly excreta. 

1899 Howard, L. O. The Economic. Status of Insects as a Class. 

Sclence,/ 32233 -A7 

It is stated on page 237 that purulent conjunctivitis of the Egyptians is spread by the 

house fly, while anthrax bacilli may be conveyed by the bite of Tabanus or Stomoxys. The 

house fly is mentioned as a probable carrier of typhoid fever. 
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1899 Hutt, H. L. Ent. Soc. Ont. 29th Rep’t. 1898. p. 99-100 

A summarized account of the life history and habits of the house fly, with mention of 

a few a ¥ ociated species 

1899 Nuttall, G. H. F. On the Role of Insects, Arachnids and Myria- 

pods as Carriers in the Spread of Bacterial and Parasitic Diseases of 
Man and Animals, a Critical and Historical Study. Johns Hopkins Hosp. 

Rep’t, 8:1-152 

Concludes that the evidence that flies transmit anthrax is not above question. _ Grants 

that flies are important agents in conveying cholera and assumes that the evidence relating 

to the dissemination of this disease could safely be applied to typhoid fever. Flies ingest 

and pass tubercular bacilli. An exhaustive examination of the evidence relating to the 

dissemination of a number of diseases. An extended bibliography is given. 

~ 1899 Reed, Walter. War Dep’t An. Rep’t, p. 627-33 

Major Reed reporting on the local epidemics of typhoid fever in the 8th cavalry and rsth 

infantry encamped near Porto Principe in February and March 1899, after detailing the 

conditions existing in the camps, states that the outbreak ‘*‘ was clearly not due to water 

infection, but was transferred from the infected stools of patients to the food by means of 

flies, the conditions being especially favorable for this manner of dissemination.” 

1899 Veeder, M. A, The Relative Importance of Flies and Water 

Supply in Spreading Disease. Med. Record, 55:10-12 

4Flies are responsible for such typhoid_and other intestinal diseases as occur in small 

neighborhood epidemics extending in short leaps from house to house, without reference _to 

water supply or anything else in common. Epidemics spread by flies tend to follow the 

directions of prevailing warm winds. In villages and camps where shallow open closets 

are used, giving free access of flies to the chief source of infection, the flies are the most 

important carriers. These diseases are therefore usually fly-borne in villages and camps. 

The burial of typhoid infected matter in the ground is no protection against flies. On the 

contrary it actually perpetuates it in the locality from year to year. 

1900 Howard, L. O. A Contribution to the Study of the Insect Fauna 

of Human Excrement. Wash. Acad. Sci. Proc. 2:541-600 

A detailed study of the insects breeding in human excrement, with special reference to the 

house fly and its part in disseminating typhoid fever. Unquestioned evidence is submitted 

to show that this insect may breed in human excrement, and the following conclusions from 

a paper read by Dr Vaughan before the American Medical Association at Atlantic City, 

N. J. June 6, 1900, are quoted. 
27 Flies undoubtedly served as carriers of the infection. 
My reasons for believing that flies were active in the dissemination of typhoid may be 

stated as follows: 
a Flies swarmed over infected fecal matter in the pits and then visited and fed upon the 

food prepared for the soldiers at the mess tents. In some instances where lime had recently 
been sprinkled over the contents of the pits, flies with their feet whitened with lime were 
seen walking over the food. 

b Officers whose mess tents were protected by means of screens suffered proportionately 
less from typhoid fever than did those whose tents were not so protected. 

c¢ Typhoid fever gradually disappeared in the fall of 1898, with the approach of cold 
weather, and the consequent disabling of the fly. 

It is possible for the fly to carry the typhoid bacillus in two ways. In the first place fecal 
matter containing the typhoid germ may adhere to the fly and be mechanically transported. 
In the second place, it is possible that the typhoid bacillus may be carried in the digestive 
organs of the fly and may be deposited with its excrement. 

1900 Reed, Walter, Vaughan, V. C.,& Shakespeare, E. O. Abstract 

of Report on the Origin and Spread of Typhoid Fever in the U. S. 
Military Camps During the Spanish War of 18098. Washington, Gov- 

ernment Printing Office 

1901 Fletcher, James. Can. Ent. 33:84-88 

'> A review of Dr Howard's paper entitled: A Contribution to the Study of the Insect Fauna 

of Human Fxcrement, and giving the more important conclusions resulting from the 

iNvestigation. 
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1901 Howard, L. O. The Carriage of Disease by Flies. U.S. Dep’t 

Agric. ive Pils. 3o rm. soe ap. sOa5 

A discussion of the house fly and associated species as carriers of disease, with a con- 

sideration of protective measures. It is assumed that the fly was responsible in a large 

measure for the typhoid outbreak in the army camps during the late Spanish-American War. 

19002. Ehrhorn, Edward M. Insects as Distributors of Human Dis- 

eases. Cal. State Bd Hort. 8th Biennial Rep’t, 1901-2; p. 103-14 

The life history and methods of controlling the house fly are briefly discussed on pages 

Iri-12. It is considered an active agent in the dissemination of typhoid fever. 

1902. Firth, R. H. & Horrocks, W. H. An Inquiry into the Influence 

of Soil, Fabrics and Flies in the Dissemination of Enteric Infection. 

Brits wMieds jours no. 2176, p./036—13 

An extended discussion with the conclusion that house flies, Musca domestica f 

can convey enteric infective matter from specific excreta or other polluted material to ob- 

j- cts on which they may walk, rest or feed, and that enteric bacilli pass through the digestive 

tract of the fly. . 

1902 Howard, L. O. Insects as Carriers and Spreaders of Disease. 

Us7S.) Dept Agric) “Wear Beek 100i,« pertz7502 

The life history of the house fly and methods of controlling it and at the same time o 

preventing the dissemination of typhoid fever by means of flies is given on pages 185-88. 

1902. . Lounsbury, C. P. Agric. Jour. (South Arica) Jan) geen 

Delo 

A detailed account of the house fly with a discussion of repressive measures. It is stated 

that medical men in India firmly believe that cholera is very frequently transmitted by the 

house fly, though typhoid or enteric fever is considered the most important disease conveyed 

by this inscct. It is stated that an Amer can zoologist found that fly maggots, genus Musca 

(species not stated), will devour the common round worm eggs and that the eggs of the 

latter are passed off alive in the excreta of the winged adults. 

1902. Veeder, M. A. Typhoid Fever From Sources Other Than Water 

Supply. Medi Recond.62-121-24 

A case is cited where typhoid was perpetuated from year to year, the continuation of the 

trouble being ascribed to a physician recommending the burial of typhoid excreta and its 

execution by a nurse. The death of these two parties was followed by a change in the dis- 

posal of typhoid infected material and the practical disappearance of the disease. A typhoid 

outbreak in the Spanish-American War, occurring in a company of the best and most in- 

telligent men, is charged to improper sanitary regulations, actuated by kindliness on the 

part of comrades. Data is also given respecting a picnic ground where unsanitary con- 

ditions prevailed and have undoubtedly been responsible for a number of typhoid cases, 

through the agency of the house fly. 

1903. Geddings, H. D. The Fly and Mosquito as Carriers of Disease. 
Ohio Sanitary Bul 7231-30 

Recommends the employment of every possible means to prevent the multiplication of 

flies and the infection by them of kitchens and messing places. 

1903 Hamilton, Alice. The Fly as a Carrier of Typhoid. Am. Med. 
Ass’n Jour. 40:576-83 

A detailed study of a typhoid outbreak in Chicago. She states that Majors Firth and 

Horrocks succeeded in proving that flies feeding on typhoid infected material could carry 

the same to suitable cultural mediums. The following are her conclusions: 

1 The epidemic of typhoid fever in Chicago during July, August, September and Octo- 

ber of 1902 was most severe in the 19th ward which, with 1-36 of the city’s population, had 

over 1-7 of all the deaths from this disease. 

2 A concentration of the epidemic in this locality can not be explained by contamination 

of the drinking water, or of food, or on the ground of ignorance and poverty of the inhabi- 

tants, for the 19th ward does not differ in these respects from several other parts of the city. 
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3. An investigation of the sanitary conditions of this region shows that many of the 

street sewers are too small and that only 48% of the houses have sanitary plumbing. Of 

the remaining 52%, 7% have defective plumbing, 22% water-closets with intermittent 

water supply, 11% have privies connected with the sewer but without water supply and 

12% have privies with no sewer connection. 

4 The streets in which the sanitary arrangements are the worst had the largest number 

of cases of typhoid fever during this epidemic, irrespective of poverty of the inhabitants. 

5 Flies caught in two undrained privies, on the fences of two yards, on the walls of two 

houses and in the room of a typhoid patient, were used to inoculate 18 tubes and from five 

of these tubes the typhoid bacillus was isolated. 

6 Many discharges from typhoid patients are left exposed in privies or yards and flies 

may be an important adjunct in the dissemination of the typhoid infection. 

1903 Martin, A. W. Flies in Relation to Typhoid Fever and Summer 

Diarrhoea. Public Health, 15:652-53 

Each succeeding year confirms my observation in 1898, that the annual epidemic o 
diarrhoea and of typhoid is connected with the appearance of the common house fly. . 
The annual epidemic of these two diseases begins and ends with the appearance and dis- 
appearance of the domestic fly. 

1903 Nash, J. T. C. The Etiology of Summer Diarrhoea. The Lan- 

cet, 164:330 

Records no mortality from diarrhoea among infants at Southend during July and August 

1902, this immunity being accompanied by the almost complete absence of the house fly. 

In September the fly made its appearance and coincidentally, epidemic diarrhoea. The 

year preceding had 23 deaths during this period. 

f 

1904 Hayward, E. H. The Fly as a Carrier of Tuberculosis Infec- 

tion. N. Y. Med. Jour. 80:643-44 

Flies feeding on tuberculous sputum in six hours passed tubercular bacilli unimpaired 

19004 Lord, F. T. Flies and Tuberculosis. Bost. Med. & Surg. Jour. 
T5rs051-54 - 

The experiments show 

1 Flies may ingest tubercular sputum and excrete tubercle bacilli, the virulence of 

which may last for at least 15 days. 

2 The danger of human infection from tubercular fly specks is by the ingestion of the 

specks on food. Spontaneous liberation of tubercular bacilli from fly specks is unlikely 

(experiment B), if mechanically disturbed infection of the surrounding air may occur. As 

a corollary to these conclusions it is suggested that 

3 Tubercular material (sputum, pus from discharging sinuses, fecal matter from patients 

with intestinal tuberculosis) should be carefully protected from TEs lest they act as dis- 

seminators of the tubercular bacilli. 

4 During the fly season greater attention should be paid to the screening of rooms and 

hospital wards containing patients with tuberculosis, and laboratories where tubercular 

material is examined. 

5 Asthese precautions would not eliminate fly infection by patients at large, food stuffs 

should be protected from flies who may already have ingested tubercular material. 

1905 Cobb, J. O. Is the Common House Fly a Factor in the Spread 
of Tuberculosis? Am. Med. 9:475-77 

Refers to experiments by Hayward and Hoffman showing that tubercle bacilli can be 

ingested and discharged by the house fly with undiminished virulence. He holds that the 

bacilli may enter the system through the digestive tract rather than by the lungs. He 

calls attention to the universal prevalence of house flies about stores of all kinds dealing in 

human foods, and states that here we have a most prolific source of infection. He claims 

to have collected reliable data from all over the world on this point. He states that army 

medical officers from the Philippines find that cholera was continually spread by street 

venders and small shopkeepers. 

1905 Melander, A. L. The Common House Fly a Dangerous Pest. 
Wash. Agrc. Exp. Sta. Press Bul. p. 1-7 

A summarized account of the life history, habits and methods of control, 
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1905 Mays, Thomas J. The Fly and Tuberculosis. N. Y. Med. Jour. 
& Phila. Med. Jour. 82:437-38 | 

Unreservedly condemns the article of J. O. Cobb on the dissemination of tuberculosis by 

the house fly, claiming that his data is far from conclusive. 

1905 Ward, Henry B. The Relations of Animals to Disease. 
Science, 45:194-95 

wlhe spread of typhoid germs by flies is accepted and the reported conveyance by this 

insect, of cholera, anthrax, septicemia, pyemia, erysipelas, tuberculosis and bubonic plague 

ig noted, some being regarded as well proved and others as open to question. Mention is 

made of Grassi’s experiments in which the eggs of both tapeworms and round worms, 

Taenia solium, Oxyuris and Trichuris were sucked up by flies and recovered unaltered 

from their dejecta. 

1906 Howard, L. O. House Flies U. S. Dep’t Agric. Bur. Ent. 
Cit 752 POIsO 

A summarized discussion of the house fly and other species associated therewith, with 

particular reference to remedial .measures. 

1906 Sandilands, J. E. Epidemic Diarrhoea and the Bacterial Con- 

tent of Food. Jour. Hygiene, 6:77-92 

jimportant conclusions: 

4 The great majority of cases of diarrhoea are due to the consumption of food which has 

been infected in the district in which the cases have occurred. 

e Thé infected matter thus coaveyed to food is generally the excrement of some person 

suffering from diarrhoea. 

6 The life history of house flies and the facility with which they can convey the fecal 

excrement of infected infants to the food of the healthy, suggests that the seasonal incidence 

of diarrhoea coincides with, and results from the seasonal prevalence of flies. 

1907  —— Method of Transmission of Contagious Diseases. 

N.Y State Dep't Health> Mo Bul August, p: ii 

An abstract of a circular issued by the Public Health Department of France, flies being 

credited with disseminating typhoid fever, tuberculosis, cholera, etc. 

1907. Buchanan, R. A., Glasg, M. B. & Glasg, F. F. P. S. The Car- 

riage of Infection by Flies. Lancet, 173:216-18 

An illustrated account with the following conclusions: The experiments conclusively 

show that flies alighting on any substances containing pathogenic organisms are capable of 

carrying away these organisms in large numbers on their feet and of depositing them in a 

gradually diminishing number on surface after surface with which they come in contact. 

They further serve to demonstrate the necessity for the exercise of stringent measures for 

preventing access of flies to all sources of infection and to protect food of all kinds against 

flies alighting on it. 

1907. Dickinson, G. K. The House Fly and its Connection with Dis- 
ease Dissemination. Med. Record, 71:134-39 

An extended summarized statement with bibliography. 

1907 Hewitt, C. Gordon. On the Bionomics of Certain Calyptrate 

Muscidae and their Economic Significance, with Special Reference to 

Flies Inhabiting Houses. Jour. Econ. Biol. 2:79-88 

The house fly is briefly treated on pages 83-86. 

1907. M’Vail, John C. The Prevention of Infectious Diseases, p. 61, 

66-67 

The part flies play in the spread of ,typhoid or enteric fever is assumed and preventive 
measures described. 4° Sigs bao? 5 

1907 Preston, C. H. Insect Carriers of Infection. Pub. by Con- 
temporary Club, Davenport, Ia. p. 20-21 

‘The fly is charged with carrying germs of typhoid fever, tuberculosis, dysentery, etc. 

—a_ 

_—_ oT ee eee 
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1908 Bruner, Lawrence. The House Fly. [Neb.] State Ent. Cir. to, 

B14 
A summarized account. 

igos Prost, W. & Vorhees, C. T. The House Fly Nuisance. 
Country Life in America, May 

1908 —————._ Fighting the House Fly. North Carolina State Board 

of Health Bulletin. Reprint from Country Life in America 

A general account. 

1908 Hamer, W. H. Nuisance from Flies. London County Council 

Rep’t, No. 1138, p. I-Io 

Observations on flies, with special reference to their development in horse manure, their 

occurrence about stables and similar places, and their relation to diarrhoea. 

1908 ————— Nuisance from Flies. London County Council Rept, 

Dio: 1207, p. 1-6 

Further observations, with remarks on behavior of Homalomyia, Musca and Stomoxys, 

and additional observations on flies and diarrhoea. 

1908 —————— The Breeding of Flies. Summarized. Am. Med. 3:431 

The breeding of flies in horse manure, collection of dust and other refuse confirmed. 

Children, dirty walls and ceilings and particles of food on the floor and in sinks are attractive 

to flies. Laboratory experiments demonstrate that flies may carry the typhoid bacillus in 

a living condition for over two weeks. They also disseminate the germs of zymotic diarrhoea 

and Asiatic cholera. Tubercle bacilli have been found alive in the intestinal tract of the 

house fly. 

1908 Hewitt, C. Gordon. The Biology of House Flies in Relation to 

Public Health. Royal Inst: Public Health Jour. Oct. Separate p. I-15 

1908 Howard, L. O. How Insects Affect Health in Rural Districts. 

U.S. Dep’t Agric. Farmers’ Bul. 155, p. I-19 

The house fly is characterized as the principal insect agent in the spread of typhoid fever. 

1908 Jackson, Daniel D. Pollution of New York Harbor as a 

Menace to Health by the Dissemination of Intestinal Diseases through 

the Agency of the Common House Fly. Pub. by the Merchants’ Ass’n, 

p E-22 

A detailed examination of local conditions showing that by far the greater number of 

cases of typhoid fever in 1907 occurred within a few blocks of the water front, the outbreaks 

being most severe in the immediate vicinity of sewer outlets. The same was also found 

true of deaths resulting from intestinal diseases. Charts are given showing an almost exact 

coincidence between deaths from the latter and the prevalence of the house fly. The same 

is shown to be true of typhoid fever when the dates are set back two months to correspond 

to the time at which the disease was contracted. Several epidemics of dysentery of a 

malignant type have been known to radiate from a single point and to entirely disappear 

when proper disinfection of closets was enforced. On several occasions local epidemics of 

typhoid fever were traced to transmission by flies. 

1908 ————— Conveyance of Disease by Flies. Summarized. Bost. 

Med. & Surg. Jour. 150:451 

Reports that he finds that the relation between the number of flies captured and the 

number of deaths reported are substantially the same as in 1907. A notable decrease in 

mortality this summer corresponded with catching a much smaller number of flies. Dr 

Jackson finds on 18 swill barrel flies 18,800,000 bacteria or over 1,000,000 to each fly. 

1908 _N. Y. State Dep’t Health. Mo. Bul. October, p. 259-83 

Summary of International Congress on Tuberculosis, page 284, Mortality Statistics of 

Infants. 
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1908 The House Fly. Cur. Med. Lit. 50:1656 

Summary of Newstead’s report. Flies breed in horse manure, a mixture of this with cow 

dang, fermenting hops, ash pits containing fermenting vegetable matter and all temporary 

collections of fermenting matter. They feed on most decaying vegetable matter, manure 

and particularly human, rotten flock beds, straw mattresses, old cotton garments and sacks 

and waste paper, bread, fruits and vegetables and excreta of animals generally. 

1908 Robertson, Alexander. Flies as Carriers of Contagion in Yaws 

(Framboesia troptca ). Trop. Med. & Hye Jour mez 

Experiments show that flies may carry the virus of yaws. 

1908 Smith, Theobald. The House Fly as an Agent in the Dissemi- 

nation of Infectious Diseases. Amer. Jour. of Public Hygiene, August, 

Dee ua 7 

Summary discussion. 

1908 Theiss, Mary B. & Louis E. An Advance Agent of Death. 

Good Housekeeping, May 

T1908 Wilcox, E. V. Fighting the House Fly. Country” ‘itemam 

America, May 

Discussion of repressive measures. 

1908 ————— House Flies. Florida Health Notes, May 

Brief general notice. 

1909 Davis, Dora. Hops and Flies. The Christian Advocate, June 

17, 1909, 84:954 
Immunity from flies is believed to have been secured by shading porch and open win- 

dows with hop vines. 

19009. Felt, E. P. The Economic Status of the House Fly. Econ: 

nts Jour.-2-30-44 

A general discussion of the fly as a disease carrier. 

tog, {Control or Household Insects. JNo Youstthem eee 

Bol 20-93) Zoot 

A summarized account. 

190g Griffith, A. The Life History of House Flies. Public Health, 

AT ake2 527 

Biologic studies and observations on the house fly. 

1909 Howard, L. O. Economic Loss to the People of the United 

States “through Insects that Carry Disease. U. S:- Dep't) Aemiea ime 

Bart: Bal .78:22—36 

A general summary of the losses caused by disease-carrying insects. 

1909 Metcalf, Z. P. The House Fly. N. C. Dept Agric.” Euteg@ne 

POs etlanG 

A summary account with special reference to control measures. 

1909 Smith, Theobald. The House Fly as an Agent in the Dissemi- 

nation of Infectious Diseases. Amer. Health Mag. May, 2:38-39 

T9090 ————— The House Fly at the Bar. Merchants Ass'n, New York, 

Dp. 1-48 

A resumé of the evidence against the house fly, consisting of letters from health officers 

and others interested in sanitation, and with short articles or excerpts from publications 

by Dr D. D. Jackson, Dr L: O. Howard, Dr Alice Hamilton, Dr J. B. Huber, Prof. W. L. 

Underwood and others. There is also a brief bibliography. 
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NoOrs POR, THE YEAR 

A number of insects have been brought to attention during the 

past season. Some of the more important outbreaks are noticed 

in the following paragraph. The large, greenish caterpillar of the 

imperial moth, Basilona imperialis Drury, was unusu- 

ally abundant during August and September, and on Staten Island 

it was credited with being somewhat injurious. Ordinarily this 

species is so rare as to attract no attention. The scurfy bark louse, 

Chionaspis furfura Fitch, has been abundant in several 

localities. This species has attracted more notice in recent years, 

partly because the presence of the San José scale has increased 

popular interest in the work of all Coccidae. The scurfy scale, 

however, appears to have been more destructive during the last 

five years than the equally common oyster scale, Lepidosaphes 

ulmi Linn. 

Maple trees have been injured somewhat in various localities by 

mee couony- idle scale,° Pulvinaria innumerabilis. 

mative. and also by the false maple scale, Phenacoccus 

acericola King. Both of these species are more likely to be 

injurious in the southern part of the State, though the false maple 

scale was sufficiently abundant to attract attention at Johns- 

town. The elm bark louse, Gossyparia spuria Mod., oc- 

curred in numbers on elms in both Brooklyn and Mt Vernon and 

also at Schenectady. This latter pest is rather generally distributed 

in the eastern portion of the State at least and, as pointed out by 

the writer earlier, the English sparrow is probably an important 

factor in carrying the pest from tree to tree in our cities. 

Fruit tree insects 

Gmmsy imo (Porthetria dispar Linn.). This’ insect 

has not to our knowledge established itself in New York State, 

though a marked advance in our direction was discovered during 

the season, small colonies having been found at Springfield and 

Greenfield, Mass., both localities about 50 miles from our State 

line. The work against this insect in Massachusetts, as shown by 

our investigations in midsummer, is being most vigorously pushed, 

particular stress being laid upon preventing its further spread. 

This species, as has been repeatedly explained, spreads slowly, being 

dependent largely upon the activity of man and beast for convey- 
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ance from one locality to another. The continued exercise of vigi- 

lance by both state and national authorities may perhaps delay the 

invasion of this State for a decade or more. The warning placard 

illustrating both this species and the brown tail moth, has been 
conspicuously posted in many post offices and other public places 

located in portions of the State where the pest is most liable to 

appear. Additional copies are on hand and can be used to replace 

those broken or lost and also for sending to other localities should 

future developments warrant such procedure. 

A better idea of what gipsy moth infestation means may be 

gained from the following notes made June 24, while examining 

conditions in the infested territory. Starting from Boston we 

passed through Cambridge and Brookline to Waltham, observing 

in particular conditions in Waltham park. This latter comprises 

over 100 acres of rocky land mostly covered with a dense growth 

of oaks some 20 to 40 feet high. No winter work such as creo- 
soting egg masses on trees and clearing out underbrush was done, 

though the whole was rather badly infested. The entire park was 

sprayed with poison with one of the giant outfits described below, 

though the application was made rather late. The results were 

very gratifying, since practically no trees were seriously injured 

by caterpillars, though the park is surrounded by badly infested 

territory. The policy has been to safeguard such treated areas by 

clearing a strip about too feet wide around the entire border. This 
is done by cutting out and burning all underbrush and then apply- 

ing tree Tanglefoot to the trunks of the remaining trees, so as to 

prevent caterpillars from ascending the trees. The latter do not, 

as a rule, pass this barrier, though at the time of our visit some 

were entering the park and supplementary spraying was necessary 

here and there in order to prevent further damage. Continuing 

from Waltham we passed through Arlington, Winchester and 

Stoneham to Melrose. Here and there along the entire route con- 

siderable woodland areas were stripped or nearly defoliated by 

gipsy moth caterpillars, and in one instance at least, the badly 

affected area was fully a mile and a quarter in length. These 

woodlands were all on hillsides and consisted mostly of oak rang- 

ing from 20 to 50 feet or more in hight. These stony hills are 

said to have very little agricultural value, being rated at $15 per 

acre. The cost of adequately controlling a pest like the gipsy 

moth in such situations is at once apparent. The general condi- 
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tion of the residential area was very gratifying, practically no trees 

either along the roads or on private estates were defoliated. Con- 

tinuing, we passed from Melrose northward and eastward to Lynn, 

thence to Salem and across to Beverly. The same conditions pre- 

_ vailed as were observed in the vicinity of Arlington, except that 

the injury north of Salem appeared for the most part to be more 

recent and the woodland had not suffered so much, though limited 

tracts here and there were evidently badly infested. The street 

trees of Salem, though in very bad condition a few years ago, are 

now practically free from the pest. 

The authorities are depending upon several methods for the 

control of the gipsy moth. Owing to the short season during 

which spraying is practical, an effort has been made to accomplish 

as much as possible by winter work, which latter consists in creo- 

soting egg masses on trees throughout the infested area. This 1s 

supplemented, in the case of woodlands, by burning over the ground 
in order to destroy egg masses which may have been broken while 

chmbing the trees or dislodged by birds or other natural agents. 

This burning is preferably deferred till early spring, after the eggs 

have hatched, and is usually preceded by cutting out the under- 

brush. The latter, if abundant, must be removed so that the trees 

will not be injured by fire. Then, by carefully controlling the 

flames, and especially by backfiring, it is possible to burn over a 

large area without materially injuring the forest. The extended 

area infested makes it impossible to treat all parts in an ideal man- 

ner, and a rather crude method of controlling the pest in wood- 

lands has been adopted in some cases. This is accomplished by 

simply allowing the caterpillars to strip the woods and then burn 

over the ground just as the majority of them are leaving the trees 

and seeking food elsewhere. This method of procedure, while un- 

doubtedly injurious to the trees, is much less harmful than were 

the insects allowed to propagate without restriction. 

The work with parasites conducted by the state of Massachu- 

setts in cooperation with the federal government is most encourag- 

ing. The work of 1907 has been considerably extended by pro- 
viding larger quarters and a more adequate staff. Furthermore, 

special efforts have been made to secure larger sendings from 

European countries, and a special agent was dispatched to Japan. 

This latter undertaking has proved most encouraging, in that a 

large Apanteles and a new egg parasite of the gipsy moth have 

been received from Japan, and the Apanteles at least, has been bred 
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through one generation in American caterpillars. The sendings 

from Japan have in addition resulted in the introduction of four 

species of Tachinidae which promise to be very efficient parasites 

ct the brown tail moth. Marked improvements have been made 

in methods of handling and rearing parasites and other natural 

enemies. ‘These latter justify the expectation that it will be prac- 

tical to breed thousands of the more effective species prior to their 

being liberated under favorable conditions. This work with para- 

sites may rightly be considered as most important, owing. to the 

fact that the gipsy moth is now so widely established as to render 

any widespread method of control, aside from that by natural 

enemies, exceedingly costly. 

Recent progress in wholesale spraying for the control of the 

gipsy moth has been most striking and should prove suggestive to 

the fruit grower and immensely helpful to all parties having 

charge of extensive spraying operations such as the control of in- 

sect pests upon shade trees. The capacity ot the ordinary spray- 

iug outfit has been greatly increased by replacing the usual 6 horse 

power gasolene engine weighing some 1800 pounds, by a Io horse 

power engine made especially for automobiles and weighing only ~ 

400 pounds. Furthermore, a heavier and more powerful pump has 

been employed, the whole weighing no more than the usual spray- 

ing outfit. The machinery is mounted upon a stout wagon with a 

400 gallon tank, and a heavy inch and a half hose some 400 to 

800 feet long, with a smooth one quarter inch nozzle is used for 

work in the woodlands. A pressure of 200 to 250 pounds 1s main- 

tained. The hose is handled much as though a fire was in progress. 

Ten men, at intervals of 6 or 8 feet, carry the end of Uacwmess 

the nozzle being in charge of a superior man with instructions to 

keep it moving all the time. The pressure is sufficient to throw 

the insecticide 40 or 50 feet, and the resistance of the air breaks 

it into a fine spray. The foliage is well covered if the nozzle is 

handled intelligently. This giant outfit is particularly adapted to 

work in woodlands. It usually requires four horses and is capable 

of spraying 14 to 16 acres a day, much depending upon conditions. 

The cost of treatment in this manner is reduced to about $10.20 

per acre where the woodland is fairly clear of underbrush. An 

interesting modification of this apparatus has been employed for 

spraying strips along the roadside. It simply consists of a giant 

extension nozzle mounted on a universal joint so that the tip may 

be lifted 4o or 50 feet from the ground. This last named appa- 

ae 
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ratus, with a favorable wind, can cover a strip 400 feet wide. 

Contractors with apparatus such as that described above have been 

able to spray woodland where there was little or no underbrush 

and the trees ranging from 4o to 50 feet high at $17.50 per acre. 

This improved apparatus can also be employed in spraying street 

trees, a contractor being able to make money therewith at the rate 

of $1 to $1.25 per tree for spraying large elms. A responsible 

contractor stated that he could ship apparatus and men to a city 

at a considerable distance and treat a number of trees thoroughly 

at less than $2 per tree. The above is given since there are numer- 

ous inquiries as to the best method of spraying shade trees and the 

cost of doing such work. 

Brown tail mots (Huproctis chrysorrhoea Linn.). 

The brown tail moth, though widely distributed in Massachusetts, 

seems to have become in the last year or so a pest of much less 

importance than the gipsy moth. Its nests are to be noted here and 

there but as a rule it is not very destructive. Part of the immunity 

from damage may be due to a fungous disease which has destroyed 

millions of the caterpillars, and also to the fact that many of the 

hibernating caterpillars were killed by the exceptionally cold weather 

of last winter. There is no record known to us of this insect having 

made its way nearer the New York State line than the Connecticut 

river valley. 

Cankerworms. Reports of injuries by these looping caterpillars 

were received from several localities on the north shore of eastern 

Long Island and also from the vicinity of New York city. Speci- 

mens submitted upon examination showed that both the spring 

mike won, Anisoptheryx vyernata Peck, and the fall 

cankerworm, Alsophila pometaria Harr., were responsi- 

ble for the injury, the last named species, however, being by far the 

more abundant on eastern Long Island and also in certain Con- 

necticut localities. The caterpillars vary greatly in color, ranging 

from light green to almost black, and are usually ornamented with 

several narrow, white lines, some specimens frequently being 

adorned with a broad, dorsal, black stripe margined by white lines 

and with the sides light green, thus presenting an intermediate con- 

dition between the two extremes in color. The spring cankerworm 

may be recognized by the presence of but two pairs of legs at its 

posterior extremity, while the fall cankerworm has three pairs. 
The females of both species are wingless, grayish, grublike moths 

which are obliged to crawl up the tree if they deposit their eggs 
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where the newly hatched caterpillars can find an abundance of sus- 
tenance. ‘he spring form is so called because the females remain 

in the ground till some time after midwinter, crawling up the trees 

during warm weather, even in February though more usually in 

March. The fall cankerworm is thus designated because the females 

usually crawl up the trees and deposit their eggs in late fall or early 

winter. The eggs of both species hatch at about the same time, 
namely, when the young leaves begin to appear. 

Cankerworms are exceedingly voracious and, when present in 

numbers, nothing but the most prompt action will be of service in 

mitigating the trouble. The larvae are somewhat resistant to in- 

secticides and as a consequence it is advisable to spray at the incep- 

tion of the outbreak with paris green used at the rate of 1 pound 
of poison with an equal amount, by weight, of lime, to 50 to 75 

gallons of water. The lime is added to lessen the danger of injury 

by poison. Arsenate of lead can be employed at the rate of 1 pound 

to 7 gallons of water, though as it is a slower acting poison, it is 

usually advisable to apply paris green. The homemade arsenite 

of lime is equally effective. Ordinarily one application of poison is 

sufficient, but if this does not prove satisfactory, a second treatment 

should be given a few days or a week later. 

Cankerworms spread very slowly, owing to the faa that the 

females are wingless, and as a result the species must depend 

largely for carriage upon winds and other natural agencies, conse- 

quently an orchard once freed of the pest is not likely to be attacked 

for some time. We have yet to hear of a serious outbreak in | 

_ orchards systematically sprayed from year to year. The ordinary 

treatment for the control of the codling moth and other leaf feeding 

insects is ustially sufficient to keep this pest under control. Advan- 

tage may also be taken of its limited means of locomotion and injury 

prevented by the use of sticky bands, such as Tree Tanglefoot, tar 

or printers ink. The Tree Tanglefoot is a new material which has 

come into high favor in eastern Massachusetts where it is used ex- 

tensively in gipsy moth work. Experience has shown that it can be 

applied with practically no injury to most trees, and possesses a 

decided advantage in remaining adhesive for a considerable period. 

It is advisable, if either tar or printers ink is used, to apply these 

materials to a band of tarred paper wrapped around the trunk of 

the tree, rather than to make the application direct to the bark. We 

much prefer to advise the employment of arsenical poisons, since 

they are of service in checking other leaf feeders, rather than to 
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recommend adhesive bands, because the latter have a very limited 

range of usefulness. 
Cigar case bearer (Coleophora fletcherella Fern.). 

This insect was responsible last spring for very severe injuries to a 

number of orchards at South Byron and vicinity. An examination 

of conditions early in June showed that a considerable proportion 

of the foliage was badly damaged and would drop within a few 
weeks. The operations of this insect were so severe in some places 

as to give the trees a brownish appearance when viewed from a 

distance. 

Fic. 13. Work of cigar case bearer. a, showing the spotted character of earlier work; 
b, leaf with the parenchyma entirely destroyed; ¢,a portion more enlarged. (Original) 

An examination in the fall showed that this species was rather 

abundant at Albion and promises to cause considerable injury an- 

other spring unless controlled by timely spraying. The cigar case 

bearer was by far the more abundant though a few specimens of 

the pistol case bearer, Coleophora malivorella Riley, 

were also present in the orchard. Both of these insects are’ amen- 

able to the same treatment, namely, thorough spraying with an 

arsenical poison at the time the young leaves appear in the spring. 

It is important that the application be made early, otherwise it may 

be difficult to destroy the voracious caterpillars before the buds have 

been seriously injured. 
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Blister mite (Eriophyes pyri Nal.). The blister mite is 

widely distributed in western New York and has also been found 

in several places in the Hudson valley. It has been especially: 

destructive the past season to apple trees, being so abundant upon 

the foliage at South Byron early in June as to give many trees a 

brownish appearance when viewed from a distance. Many of the 

badly infested leaves dropped later and the same is true of orchards 

in the vicinity of Albion. In some instances at least half of the 

leaves must have been destroyed by the work of this pest. The 

characteristic blister of this form is easily distinguished by its 

peculiar, raised, spongy, brick-red appearance. The venation dis- 

appears in the affected area and furthermore, there is almost in- 

variably a small, round hole near the center of the blister. These 

blisters may occur singly or in groups and frequently fuse to form 

irregular, reddish brown blotches which eventually may include a 

considerable proportion of the leaf. Inasmuch as the mites spend 

most of their time within the leaves, it is impractical to attempt any 

remedial measures during the summer. The pest winters under 

the bud scales and at such times it can be destroyed in large num- 

bers by spraying with a lime-sulfur wash or one of the miscible or 

so called “ soluble’ oils. An application of a lime-sulfur wash is 

in our judgment preferable, since there is not the slightest danger 

of injuring the trees. Furthermore, reliable commercial prepara- 

tions of this material can now be purchased, so that it is not neces- 

sary to bother with boiling if one feels that the delay incident to 

preparation is a serious hindrance. Orchards which have shown 

during the past season a more or less general infestation by this 

mite should be sprayed after the leaves drop and before they appear 

again in the spring with one of the contact insecticides named above, 

in order to prevent the chance of serious injury occurring another 

season. 
Small fruit insects 

Grape root worm (Fidia viticida Walsh). This insect 

is generally distributed throughout the Chautauqua grape belt. 

There has been a marked improvement in conditions over those 

obtaining last year, as there was comparatively little evidence of 

injury, though there were reports of severe local damage in vine- 

yards in Sheridan or Fredonia. An examination of a number of 

vineyards failed to disclose any alarming conditions, and we are 

well satisfied that as a whole there has been a material betterment. 

Part of this is undoubtedly due to better cultivation, particularly 
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the stirring of the soil when the majority of the insects are in the 

pupal stage. Furthermore, many growers have sprayed with an 

arsenical poison, and this treatment has undoubtedly been of great 

service in preventing the pest from becoming unusually abundant. 

Severe local injuries may be expected in the future, and all growers 

are advised to keep a close watch of their vineyards, remembering 

that the insect may be very destructive in one portion of the field 

and hardly be present in another. 

Shade tree insects 

Pimileat miners (Kialiosysphinga ulmi Sund.).. The 

injurious work of this European 

species was first observed by us in 

this country in 1895, and a brief 

notice was given thereof in the re- 

port of this office for the year 1808. 

This miner was at that time very 

injurious to Camperdown elms in 

Washington park, though its oper- 

-ations were also very apparent upon 

Scotch elms and were less extensive 

upon English elms in both Albany 

and Troy.. The severe injuries) of 

earlier years have been somewhat 

lessened though it has been reported 

from other sections of the State. A 

few years ago it was quite destructive 

to elms at Ithaca, N. Y. and last year 

it was reported as being very in- 

jurious to weeping elms at Syracuse. 

Complaints of its ravages were also 
received from Kenwood near Albany. 

There is no very satisfactory 

method of controlling this pest, since 

Hye. x4 Elm leaf miner (author's the larvae work exclusively between 

ot Sama the upper and lower epidermis, de- 
vouring the tender parenchyma and making a rather characteristic, 

irregular blotched mine. The insect hibernates within a cocoon just 

below the surface. It has been suggested that the upper layer of 

soil might be removed and buried at some depth, Ordinarily the 
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insect is not sufficiently destructive to warrant adopting such 
measures. 

Elm leaf beetle (Galerucella luteola Mull): \Witteame 

ported species continues to be a serious pest of elms, particularly 

in the Hudson valley, many of the elms of Yonkers, Poughkeepsie, 

Hudson, Albany, Troy, Schenectady, Schuylerville and Ithaca and 

probably other localities in the State being very badly injured. The 

work at Schuylerville and Schenectady was exceptionally severe and 

the same is also true of its operations at Ithaca. The major part of 

the injury in Albany at least was due to delay in appointing a city 
forester and getting the spray apparatus into operation. Further- 

more, it is very difficult to secure men who can be relied upon to 

do thorough work. Experience has demonstrated beyond all ques- 

tion the practicability of keeping the elm foliage practically intact, 

even in localities where the pest is very abundant. It is for public 

spirited citizens in affected localities to insist upon the maintenance 

of such a standard. 

The observations of the past season show in a most. striking 

manner the extremely local character of this pest. The badly in- 

fested area in Albany has been restricted for the past decade to the 

older and more thickly settled fourth of the city. A study of con- 

ditions in Schenectady showed a similar restriction, the destructive 

work of the pest being limited almost exclusively to a small section 

of the older part of the city, in the vicinity of Church street and 

not extending in any direction more than 10 blocks from the center 

of the infestation. Furthermore, the most severe injury was 

noticed upon a group of elms near the open belfry of a church, 

clearly indicating that the insects winter most successfully where a 
structure of this kind affords abundant shelter. 

Bag worm (Thyridopteryx ephemeraeformis 

Haw.). New York city and its vicinity represents about the north- 

ern extension of this species, as arule. It was somewhat surprising, 

therefore, to receive healthy larvae from Germantown, only about 

40 miles south of Albany. Mr T. F. Niles, who sent in the speci- 
mens, states that no young trees have been set in this locality within 

the past 2 years nearer than a quarter of a mile, consequently it 

would seem as though the species was able under certain conditions 

to maintain itself considerably farther north than has heretofore 

been supposed possible. 
Fall webworm (Hyphantria textor Harr.). This com- 

mon species has been unusually abundant in some portions of the 

8 
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State, its webs on willow in particular forming conspicuous features 

in the landscape. In several instances small wild cherry trees were 

entirely defoliated by this pest. The promiscuous breeding of this 

insect on roadside and other trees, simply increases the danger of 

attack to more valuable trees, particularly when the latter are not 

sprayed systematically. Well cared for and systematically sprayed 

orchards suffer very little from injuries by this species. 

White marked tussock moth (Hemerocampa leuco- 

stigma Sm. & Abb.). The white marked tussock moth continues 

to be a serious pest on horse-chestnuts and lindens in particular. It 

was extremely abundant and destructive in both Brooklyn and New 
York. It was numerous, though probably not quite so injurious 

in some other localities in the State. The impending destruction in 

Buffalo, we are pleased to state, was greatly mitigated by the 

activity and efficiency of the newly appointed city forester, Mr 

H. B. Filer. Buffalo has long held an unenviable reputation be- 

cause Of the poor condition of its shade trees, particularly horse- 

chestnuts, and we trust that the above mentioned appointment 

means a well supported and an advanced policy respecting shade 

tree protection. 

The caterpillars of this notorious shade tree pest also occasioned 
considerable anxiety in the fruit section of the western part of the 

State. The partly grown caterpillars were found in considerable 

abundance in orchards, eating into the young fruit, the amount of 

damage being estimated at from 10 to 80%. This method 

of injury is by no means unknown, since similar work was ob- 
served in Nova Scotia in the summer of 1907. Though it is diffi- 

cult to adequately control caterpillars which have developed the 

fruit-eating habit, it is very easy to keep this pest under control 
in commercial orchards. Systematic spraying with an arsenical 

poison will in the long run, at least, prove most efficacious in de- 

stroying the pest, though it may take a few years to bring about 

these results in badly infested orchards fruiting every season. It 
is comparatively easy to practically clear trees of this insect by 

collecting the conspicuous white egg masses any time during the 
winter. This work can be done thoroughly and at comparatively 

slight expense, then there is no occasion for worry as to the out- 

come another season, and an orchard once cleared is easily kept 

comparatively free from subsequent injury. 

Snow-white linden moth (Ennomos subsignarius 

Hubn.), This species, at one time recognized as a most destructive 
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enemy of lindens, has risen with phenomenal rapidity from the 

cbscurity of recent years. The past season has been most remarkable 

for the extensive flights of the snow-white moths [pl. 1, fig. 2] in 

many cities and villages, not only in New York State but in other 

sections. The moths were so numerous about electric lights as to 

attract widespread attention. Their advent in New York city 

occurred about July 16 and the effect was aptly compared by various 

writers to a snowstorm. In the well lighted sections myriads could 

be seen circling about the electric lights and invading many bril- 

liantly lighted places in such numbers as to be a veritable nuisance. 

The following morning the are lights were found choked with the 

insects, and characteristic groups of snow-white wings here and 

there were mute evidences to the voracity of the English sparrow. 

This bird, despite its numerous failings, destroyed thousands of the 

moths, hunting them without mercy until there were comparatively 

few survivors from the night before. The abundance of the insects 

and the extended area where swarms were present is most remark- 

able. Aside from New York city, where the largest number of the 

moths seemed to be present, they were reported by the local press 

as swarming at Nyack, Ossining, Newburgh, Hudson, Albany, Troy, 

Cohoes, Ballston, Saratoga, Glens Falls, Schenectady, Amsterdam, 

Johnsonville, Gloversville, Little Falls, Herkimer, Ilion and Utica. 

It is interesting to note that the moths appeared in Albany and 

other northern localities. about five days later than at New York 

city. Aside from the above mentioned records, the local press of 

numerous other cities and villages contained brief notices of the 

swarming of this species, though with no record as to local occur- 

rence. The widespread character of the flight is well illustrated 

by authentic records of hosts occurring at Newark, N. J., Spring- 

field, Mass. and Ottawa, Can., the latter flight occurring July 23d. 

This visitation is all the more striking when it is recalled that in 

recent years at least, this moth has been comparatively rare, hardly 

attracting notice for a generation, despite the fact that in earlier 

years it was considered an important enemy of lindens. 

The remarkable local swarms recorded above are probably due to 

conditions being generally favorable for the multiplication of the 

species throughout the infested area. There is a possibility that 

some of the flights were due to swarms drifting with the wind from 

defoliated tracts lying at some distance. This is hardly an adequate 

explanation for the presence of many of the local swarms, particu- 

larly as observations in Albany show that the linden foliage in the 
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western part of the city, where the trees are somewhat abundant, 

was badly injured by the insect, and it was in this section of the 

city where the moths were most numerous. It is probable that there 

were comparatively few extensive flights. The causes for this ex- 

cessive abundance are probably to be found in the scarcity of bird 

life, in the temporary reduction of native parasites and possibly in 

part to unusually favorable climatic conditions. 

The extensive defoliations by this species, recorded in our report 
for last year,! have been continued and large areas in the Catskills 

have suffered severely. Reports of injury in the towns of Harden- 

burg, Shandaken and Ladleton, Ulster co., indicated defoliation of 

extensive tracts of beech. There is also a record of severe injury 

by this pest from DeBruce, Sullivan co. This species was like- 

Fic. 15 Snow-white linden moth, larva on twig. Fic. 16 Snow-white linden moth, 
(Original) pupae, enlarged. (Original) 

Woodruff reporting that the beeches on the John Brown tract num- 

ber 2, ranges 12 and 13, lots 3 to 8 were defoliated, the stripped 

area being about 3 miles long and having a width of % mile at 

one end and 1 mile at the other. The caterpillars fed at first 

upon young beeches, then stripped the older beeches, practically 

skeletonizing the foliage, and then turned to birches and maples, 

eating holes in the foliage of the latter. The lower limbs of the 

trees on the defoliated area bore numerous empty pupal cases in 

September, and irregular egg masses occurred in abundance upon 

the bark of beech, birch and maple. The eggs of this species are 

deposited at an oblique angle to the supporting surface, are about 

I mm in length, barrel-shaped and light brown, with a conspicu- 

ous dark salmon ring at the extremity. They occur in irregular 

1N, Y, State Ent, 23d Rep’t, 1907. N. Y. State Mus. Bul, 124, p, 23-28. 
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masses [pl. 1, fig. 1] about half an inch in diameter, each contain- 

ing from 50 to over 100 eggs. 

It is not expected that the above recorded flights in cities and 

villages will be followed by extensive injuries another season, since 

it is very probable that the English sparrows destroyed many of 

the adults before there was an opportunity for the deposition of 

ergs. 
Spruce gall aphid (Chermes abietis Linn). Giistimia- 

duced, widely distributed species has been the cause of an unusual 

number, of complaints in New York State. Mr John Herliky, 

arboriculturist of Brooklyn, writing under the date of June 22d 

stated that many Norway spruce trees throughout Prospect park, 

and in fact in different parts of that section of the State, have been 

Fic. 17 Spruce gall aphid, normal type of gall. 
(Original) 

dying of late. Specimens were submitted for examination and 
were found to contain a few of the characteristic galls of this in- 

sect and, in addition, an apparently undescribed injury. Numerous 

subglobular, aborted buds were found here and there at the base 

of the branches or at the base of new growth and on investigation 

were found to contain numerous small, light brown aphids. It is 

probable that these aphids entered the developing buds the preced- 

ing year and, on account of their abundance, prevented the usual 
growth and the development of the normal type of gall. An ex- 

amination, at this time, of spruces in Albany showed that these trees 

likewise, in addition to the typical galls produced by this aphid, 

bore the subglobular dead buds inhabited by numerous aphids de- 

scribed above. An examination of infested trees in Albany the 

latter part of September showed that the dead buds described 
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above had been deserted by the aphids and many of them con- 

tained numerous cast skins. Some showed evidence of having 

been invaded by parasites, which latter presumably preyed upon 

the young plant lice. 
Complaint of this insect’s work, accompanied by specimens, was 

received from Mr C. C. Laney, superintendent of parks, Rochester, 

N. Y. This gentleman stated that the galls were more abundant 

on white spruce than upon any other coniferous tree. Serious in- 

juries were reported from Elizabethtown by Mr Seth Sprague 

Terry, who stated that 50 spruce trees, none over 25 feet high, 

have practically all the new growth affected by this insect. Mr 

John Nill sent from Star lake, in the southwestern part of St 

(pl 

a 
= YEN ; y. Ws ’ 

Fic. 18 Spruce gall aphid, destroyed buds; a, one en- 
larged. (Original 

Lawrence county, badly infested spruce twigs with an inquiry as 

to the cause of the trouble. 

This insect, while rarely causing the death of the trees, fre- 

quently produces serious deformities, because twigs bearing galls 

are very likely to die, thus producing a very unsightly tree. Ex- 

periments conducted by Mr R. A. Cooley showed that thorough 

spraying in April with a whale oil soap solution, 1 pound to 2 

gallons of water, is very effective in checking this insect. A more 
detailed discussion is given in New York State Museum memoir 

&, volume I, pages 189-01. 

Miscellaneous 

Corn worm (Heliothis armiger Hubn.). This species 

is much better known as the boll worm of the South, though it is 



56 NEW YORK STATE MUSEUM 

frequently quite destructive in that section to corn. Occasionally 1t 

becomes somewhat abundant and injurious in New York State. 

Dr Lintner in his first report records this insect as being quite 

abundant and destructive to corn in Ontario county and its prob- 

able occurrence at the same time in the vicinity of Albany. Six 

years ago this insect was.somewhat abundant in the vicinity of 

New York city, complaint of injuries having been received from 

Mt Vernon. 

The operations of this species in the North are confined mostly 

to corn and tomatoes, the major portion of the damage being 

inflicted in the late summer or fall. This latter was true of in- 

juries reported from Shelter Island, the caterpillars being brought 

to notice about the middle of October. The damage at Mt Vernon 

ir: 1902 did not occur until the latter part of August. The cater- 

pillar of this species is extremely variable in color, ranging from 

a light green with reddish brown marks on the side to a darkish 

creen, brown or even nearly black caterpillar with a variable 

whitish lateral line. It closely resembles in general appearance 

some of our common cutworms, being stout, and when full grown 

is an inch or more in length. The caverpillars begin their opera- 

tions near the tip of the ear, eating down between the husks and. 

making irregular frass-filled galleries over the face of the green 

cob, destroying a considerable proportion of the corn and defiling 

most of the remainder. Occasionally this species is quite de- 

structive to tomatoes, on account of its eating rather large holes 

into the ripening fruit. 

The pest can be controlled in the North only by recourse to hand 

picking. This measure will be particularly valuable at the incip- 

iency of the attack, since ears which have been injured somewhat 

are more attractive to the insect than those protected by tightly 

folded husks. Care should also be exercised when removing 

caterpillars from recently infested ‘ears to replace the husks so far 

as possible and thus reduce the chances of reinfestation. 

White ants (Termes flavipes Koll.).. Tt is metj@mea 

that these insects are recorded as injurious in New York State, 

though they are undoubtedly present in many dwellings, particu- 

larly in the southern part of the State and occasionally inflict serious 

injury. Our attention was called last winter to the operations of 

white ants in the storage vaults of a New York city printing 

company. The vaults were filled with electrotypes and halftones 
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mounted and unmounted, newspaper files and other material. The 

white ants fairly riddled the blocks upon which the electrotypes 

were mounted and ran galleries through files of back publications, 

thus causing heavy losses. 

These insects can be easily recognized as white, wingless, ant- 

like forms. They are only seen, as a rule, when material in which 

they are boring has been disturbed as in the above mentioned 

Fic. 19 Termes flavipes: a, queen, b, young of winged female; 

c, worker; d, soldier, all enlarged. (After Marlatt, U. S. Dep’t Agric. 

Div. Ent. Bul. 4. n.s. 1896) 

‘stance. This form remains active throughout the year in build- 

ings that are kept warm during the winter. The ants excavate 

numerous irregular galleries through wood, paper and almost any 

material except stone or metal. They are communistic in habit and 

with a social organization similar to that of the honey bee. The only 

satisfactory method of preventing injury in vaults and similar 

places is first to thoroughly clean the infested chamber or chambers 
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by removing everything in which the insects may be living. The 

door of the vault should be tight enough so that there would be 
no danger of subsequent entrance, and great care should be exer- 

cised to prevent reintroduction of the pest with material for storage. 

Fumigation with hydrocyanic acid gas would be of but limited 

value, since the fumes would hardly destroy all the insects in their 

galleries. The infested backing of electrotype blocks should be 

burned, while the insects in bulky papers or other material could be 

destroyed either by spreading the papers out loosely and drying 
thoroughly, or in some instances by subjecting to a gentle heat fora 

considerable period, since white ants succumb readily to both heat 

and excessive dryness. Storage boxes for valuable papers should 

be of metal or at least lined with tin and special care exercised to 

avoid any crevice which would allow the insects to enter. 

Fic. 20 Termes flavipes: a, dorsal view of head of winged female; b, ventral 
aspect of same, with mouth parts open, greatly enlarged. (After Marlatt, U.S. Dep’t Agric. 
Div. Ent. Bul 4. n.s. 1896) 

Mosquito notes. The season of 1908 was particularly interest- 

ing because a considerable proportion of New York city was in- 

vaded by large swarms of the salt marsh mosquito, Culex sol- 

licitans Walk... Undoubtedly the imsects came from adjaceme 

iarshes, possibly those of New Jersey and very likely some at least, 

from undrained areas on Long Island. The pests were so numer- 

ous in the city as to be a pronounced scourge for a few days, and 

did much to arouse popular interest in the problem of mosquito 

control. 

The draining operations on Staten Island have been completed 

and the resultant change for the better has been most marked. 

Many places which were previously almost uninhabitable because of 

the swarms of mosquitos are now comparatively free. The work of 

draining marshes in other portions of Greater New York has been 
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continued and during the summer a large proportion of the salt 

marsh areas in Flushing and its immediate vicinity has been 

ditched. Nine tenths of the Flushing meadows are now already 

drained, and it is probable that the work on the remaining tenth 

will be completed this fall. Operations have already been begun 

about Jamaica bay. 
The antimosquito work at Orient, L. I., begun some two years 

ago, has been pushed to a successful completion and most gratify- 

ing results have been obtained. The indications are that opera- 

tions of this kind will be continued until most of the salt marshes 
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Fic. 21 Salt marsh mosquito from above, the toothed front claw 
more enlarged. (After Howard, U. S. Dep’t Agric. Div. Ent. 
Bul. 25. n.s. 1900) 

on Long Island will be practically free from these pests. The 

Operations against the salt marsh mosquito naturally lead to some 

consideration being given to the fresh-water forms, particularly 
the common house mosquito, Culex pipiens Linn., and the 

malarial mosquito, Anopheles maculipennis Meig. 

Experience has demonstrated the practicability of controlling these 

two species, and it is only a question of time before this knowledge 

will be taken advantage of, and will lead to a great increase in 

comfort and practical freedom from malarial infections, 
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LIST OF PUBLICATIONS. OF THE ENTOM@E@Gioa 

The following is a list of the principal publications of the Ento- 

mologist during the year 1908. Fifty-seven are given with title,! 

time of publication and a summary of the contents of each. Volume 

and page number are separated by a colon, the first superior figure 

gives the column and the second the exact place in the column in 

ninths: e. g. 71 :96977 means volume 71, page 969, column 2, in the 

seventh ninth, 1. e. a little more than two thirds of the way down. 

New Species of Cecidomyudae I]. N. Y. State Mig) Sime 

p. 285-304. Separate, p. 1-23 (Issued Oct. 26, 1907) 

A number of new species are described. 

A Caterpillar. Country-Gentleman, Oct. 31,1007, 721925. 

A brief descriptive account of the red humped apple caterpillar, 

SChiz uta “com enmmar om. sec. PND: 

Shade Pree Weretcetion a. l roy iInceora, Oct. 29, 1907 

The elm leaf beetle) Galerucella luteola Mull; the white 

marked tussock moth, Hemerocampa leucostigma Sm. & Abb. 

and several other injurious pests are discussed and a plea made for the 

better protection of shade trees. 

Notes on the Insects of the Year 1906 in New York Statemwane 

Dep't Agric. Bur. Ent, Bile 67. 1o07)5 p.720-48 . 

A number of insects are briefly noticed, the following being the more 

important: San José scale, Aspidiotus perniciosus Comst ; erape 

root worm, Fidia viticida Walsh: »sugar (maple bores; se teen 

notus Specioswts.. Say; white marked. tussock moth} (eemucmeer 

campa leucostigma Sm. & Abb.; elm leaf bettle) Galerucella 

luteola Mull.; false maple scale, Phenacoccus acer i emia 

elm bark louse, Gossyparia Spuria Mod. and the violet gall midge, 

Contarrnaia “Gvla yetaol a) jvaolacosltay-Coa 

Fighting the Scale. Suburban Life, 1908, 6 :38—40 

A summarized account of the San José scale, Aspidiotus per- 

niciosus Comst.; and methods of control with brief notices of the 

oyster scale Lepidosaphes ulmi Linn. and the ‘seieiy eee 

Ghironas pis Shine ioe eee, 

The Insect Year. Country Gentleman, Jan. 30, 1908, 73 :10777 

A summary of insect injuries. The following species are noticed: San 

José scale, Aspidiotus perniciosus Comst; grape -rootmwomm 

Fidia viticida Walsh; apple leaf folder, Ancylus. nubecue 

lana Clem; Epizeuxis denticularis WHarv.; white” magked 

1 Titles are given as published, and in some instances they have been changed or supplie 1 
by the editors of the various papers. 
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tussock moth, Hemerocampa leucostigma Sm. & Abb.; elm 

feat beetle, Galerucella luteola Mull.; sugar maple borer, 

Plagionotus speciosus Say; green striped maple worm, An1i- 

sota rubicunda Fabr.; the antlered maple caterpillar, Hetero- 

campa guttivitta Walk. and the snow-white linden moth, Enno- 

mos subsignarius Hubn. 

Hair Snake. Country Gentleman, Feb. 6, 1908, 73 :128* | 

A summary account of the habits of hair snakes, Mermis sp. with a 

statement of their harmlessness, 

Entomological Notes for 1907. American Fruits, 1908. 8:13 

A summary account of injuries by the San José scale, Aspidiotus 

perniciosus Comst.; grape root worm, Fidia viticida Walsh; 

apple leaf folder, Ancylus nubeculana Clem.; Epizeuxis den- 

ticularis MHarv., white marked tussock moth; Hemerocampa 

leucostigma Sm, & Abb., elm leaf beetle; Galerucella luteola 

Mull, green striped maple worm; Anisota rubicunda Fabr,, 

antlered maple caterpillar; Heterocampa guttivitta Walk. snow- 

white linden moth, Ennomus subsignarius Hubn. and white 

exups, Lachnosterna fusca Frohl. 

Observations on the Biology and Food Habits of the Cecidomytidae. 

Economic Entomology. Journal, Feb. 1908, 1 :18—21 

Summarized observations on the habits and life history of a number of 

forms. 

Seale in an Apple Orchard. Country Gentleman, Mar. 26, 1908, 
ee | 73 3300 

A general discussion of remedial measures for San José scale, As pid- 

iotus pernicious Comst. 

Gipsy and Brown Tail Moths and Miscellaneous Notes. Western 

New York Horticultural Society Proc. 53d An. Meeting 1908, 

p. II2-I4 

Notes on the progress made in controlling Porthetria dispar 

Linn. and Euproctis chrysorrhoea Linn. with special mention 

of the work with parasites. Also brief observations on a number of forms 

injurious in 1907. 

Inisect Control in its Larger Aspects. N. Y. State Fruit Growers 

Proc. 1908, p. 139-45. [Separate issued Apr. 11, 1908] In 

part in Country Gentleman, Mar. 5, 12, 1908, 73:229, 258 

An address discussing briefly the present conditions and the methods 

most likely to be of service in the immediate future. 

Intomological Notes for 1907. Economic Entomology. Journal, 

Apr. 1908, 1 :148-5o. 

Brief notes are given on the San José scale, Aspidiotus per- 

niciosus Comst.; grape root worm, Fidia viticida Walsh; apple 

\ 
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leaf folder, Ancylus nubeculana Clem; Epizeuxis dentic- 

ularis Harv.; white marked tussock moth Hemerocampa leuco- 

stigma Sm. & Abb.; elm leaf beetle, Galerucella luteola Mull; 

sugar maple borer, Plagionotus speciosus Say; green striped 

maple worm, Anisota rubicunda Fabr.; antlered maple caterpillar, 

Heterocampa guttivitta Walk.; snow-white linden moth, En- 

nomos subsignarius Hubn. and Lachnosterma ioe 

Frohl. 

Contarinia gossypii n. sp. Entomological News, 1908, I9:210-11 

Original description of a species injuring cotton in the British West 

Indies. 

Bark Louse. Country Gentleman, May 14, 1908, 73 :488* 

Brief economic account of the scurfy bark louse, Chionaspis fur- 

fl tay eeaten. 

[Report on the Work of Importing Parasites of the Gipsy and 

Brown Tail Moths, Porthetria dispar Linn) Eien gee 

tis chrysorrhoea Linn.} Supt for Suppressmeamee 

Gipsy and Brown Tail Moths, 3d An. Rep’t, 1908, p. 210-13 

A great improvement in the condition of infested territory is noted. The 
methods of importing parasites and the progress made are both most com- 

mendable. Careful biological studies of the parasites are advised, because of 

the importance of such knowledge in establishing species. The desirability 

of giving special attention to the rarer parasites is urged. Attention is 

called to the advisability of obtaining parasites from Japan, even though 

it involves considerable expense. 

Currant Worm. Country Gentleman, May 28, 1908, 73 :5360-37 

Brief economic account of the currant worm, Pteronus ribesii 

Scop. 

Protect the Trees. Troy Times, May 28, 1908; Ithaca Journal, 

Schenectady Star, Poughkeepsie Eagle, May 29; Albany Argus, 

May 30; Daily Saratogian, June 1; Albany Times Union, June 2 

Brief warning notice in regard to the elm leaf beetle, Galerucella 

luteola Mull. 

Maple Pest in Johnstown. Johnstown Republican, June 2, 1908 

Brief descriptive account, with remedies for the false maple scale, 

Phenacoccus aceentcoma Kine, 

Moth Work in Massachusetts. Country Gentleman, June 11, 1908, 

73 :598"—-99 
A review of the third annual report on the work against the gipsy and 

brown tail moths in Massachusetts, 
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Grape Blossom Midge. Grape Belt, June 12, 1908, p. 4; Buffalo 

News, June 13 

Brief statement of injury and life history of the grape blossom midge, 

Cecidomyia johnsoni Sling. 

Insecticides. Country Gentleman, June 18, 1908, 73 :606*—7"” 

Brief discussion of the relative merits of paris green and arsenate of 

lead in bordeaux mixture. 

Apple and Grape Pests. Country Gentleman, June 18, 1908, 
73 :60778 

Brief accounts of injuries by the cigar case bearer, Coleophora 

fletcherella Fern.; the apple blister mite, Eriophyes pyri 

Nal., and the grape blossom midge, Cecidomyia johnsoni Sling. 

Cutworms and Wireworms. Country Gentleman, June 18, 1908, 

73 :60876 

Brief general accounts with discussion of remedies. 

Apple Canker Worms. Country Gentleman, June 18, 1908, 

73 :60811 

Brief economic account of the fall and spring canker worms, Also- 

phila pometaria Harr. and Anisopteryx vernata Peck. 

Observations on the Genus Contarinia. Economic Entomology. 

Journal, 1908, 1 :225—28 | 

Brief notes are given on the following species: Contarinia 

Beeeeoca Riley C> sorghicola Coq, C. liriodendri O, S,, 

Peetmatasst Riley CC. rumicis Loew, C. gossypii Felt, C. 

setigera Lint., C. negundifolia Felt, C. perfoliata Felt, C. 

quercifolia Felt, C. agrimoniae Felt, C. virginianiae Felt 

and C. clematidis Felt. 

Some Problems in Nomenclature. Entomological Society of Amer- 

ica. Annals, 1908, I :102-4 

A brief discussion of the validity of descriptions of insect galls with 

special reference to the Cecidomyiidae. 

Wireworms. Country Gentleman, July 2, 1908, 73 :646* 

Brief discussion of remedies. 

Elm Leaf Aphis. Country Gentleman, July 2, 1908, 73 :647"" 

The life history and remedial measures for the elm leaf aphis, Schizo- 

neura americana Riley are briefly discussed. 

San José Scale. Country Gentleman, July 2, 1908, 73 :64778 

Brief general discussion of the San José scale, Aspidiotus per- 

niciosus Comst., with a summary statement of the comparative value 

of the various sprays. 
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Shade Trees and the Elm Leaf Beetle. Ossining Citizen jie 
1908 

Brief statement respecting the practicability of protecting elms from the 

elm leaf beetle, Galerucella luteola Mull. 

Flim Ibeat »Beetle.. Schenectady Union, s|ithye7, 190s 

A summary of local conditions with directions for controlling the elm 

leaf beetle, Galerucella luteola Mull. 

Protect the Birds. American Humane Association) Geanem 

[Issued July 8] 1908. p. 1-4, 6-7 

A brief popular discussion of the economic value of birds as natural 

checks upon injurious insects. 

The Hop Merchant. Country Gentleman, July 9, 1908, 73:667* 

A brief economic notice of the hop merchant, Polygonia comma 

Harris with special reference to currant. 

Gipsy Moth Work. Country Gentleman, July 9, 1908, 73 :667% 

A brief account of recent developments in Massachusetts with special 

reference to progress made in spraying and the necessity of keeping watch 

for the appearance of Porthetria dispar Linn ingen eee 

State. 

Elm Leaf Beetle. Ithaca Journal, July 13; Amsterdam itecanmern. 

Hudson Register, Poughkeepsie Eagle, July 14; Schuylerville 

Standard, July 16 : 

General. account of injuries by the elm leaf beetle) Galermeeiia 

luteola Mull., with a discussion of remedial measures. 

Oyster Scale. Country Gentleman, July 16, 1908, 73 :686%7 

Brief economic account of the oyster scale, Lepidosaphes ulmi 

Linn. 

White Marked Tussock Moth. Grape Belt, July 17, 1908 

Brief directions are given for controlling the white marked tussock moth, 

Hemerocampa lencostiema Smirk Abb, 

Shade Tree Pests. Dunkirk Observer, July 18, 1908; Grape Belt, 

July 28, p. 7 
A reprint of a large portion of N. Y. State Museum bulletin tog on the 

white marked tussock moth and the elm leaf beetle. 

The Soldier Bug. Country Gentleman, July 23, 1908, 73 :7048 

Discusses briefly the habits of soldier bugs, Podisus sp., in connection 

with the finding of a nymph feeding on the grub of a potato beetle. 

Blister Mites. Country Gentleman, July 23, 1908, 73 :706*7 

A brief discussion of the character, extent of injuries and remedial meas- 

ures for Eriophyes pyri Nal. 
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Giant Caterpillar. Country Gentleman, Aug. 6, 1908, 73 :746* 

iict description of the larva of the giant caterpillar, Samia 

cecropia Linn. with observations on its life history. 

meaewites. Country Gentleman, Aug. 6, 1908, 73 :74777 

Remedial measures are given for the clover or brown mite, Bryobia 

Mmeeensis Garm., andthe red spider, Tetranychus telarius 

Linn. 

ean Moth. Country Gentleman, Aug. 13, 1907, 73 :767'¢ 

Brief discussion of remedial measures for the grain moth, Sitotroga 

eerealella Oliv. 

Pites as. Carriers of Disease (Press Bulletin) Albany Evening 

Journal, Aug. 13; Brooklyn Eagle, Aug. 13; Utica Press, Aug. 

14; Yonkers Statesman, Aug. 14; Boston Herald, Aug. 15; New 

York Farmer, Aug. 20, p. 7; Country Gentleman, Aug. 27, 1908, 

73 °830"°-31"° 
A summary account of flies as carriers of disease, with directions for 

abating the nuisance. 

| Scientific Notes| Economic Entomology. Journal, Aug. 15, 1908 

Brief observations on the following: Grape blossom midge, Cecido- 

myia johnsoni_  Sling.. page 243; white marked tussock moth, 

femerocanipa leucostigema Sm. & Abb., page 276; bag worm, 

Thyridopteryx ephemeraeformis Haw., page 276; elm leaf 

beetle, Galerucella luteola Mull. page 280. 

Notes on the Work Against the Gipsy Moth. Economic Ento- 

mology. Journal, Aug. 15, 1908, 1:275-76 

A brief account with special reference to improved methods of spraying 

and the work with parasites. 

Melon Aphis. Country Gentleman, Aug. 20, 1908, 73 :786** 

Remedial measures are given for the melon aphis, Aphis gossypii 

Glov. 

Saddle Back. Country Gentleman, Aug. 27, 1908, 73 :812* 

Brief descriptive account of the saddle back caterpillar, Sibine 

stimulea Clem. 

San José Scale. Country Gentleman, Sept. 17, 1908, 73 :889%6 

Brief economic notice of the San José scale, Aspidiotus per- 

grcios ts, Comst. 

The Wheat Wire Worm. Country Gentleman, Sept. 24, 1908, 

73 7910? 

A brief descriptive account of the wheat wire worm, Agriotes 

mancus Say, with a discussion of remedial measures. 
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Insect Bands. ‘Country Gentleman, Oct. 8, 1908, 73 :961” 

Brief comments upon the use and value of sticky bands with special 

reference to “ Tree Tanglefoot.” 

A Scale. Country Gentleman, Oct. 8, 1908; 73001 

A brief descriptive account of Chionaspis euonymi Comst. with 

a discussion of remedies. 

The Difficult Apple Maggot. Country Gentleman, Oct. 8, 1908, 

73 962° 
A general account of the apple maggot, Rhagoletis pomonella 

Walsh, with a discussion of remedies. 

Katydid Eggs. Country Gentleman, Oct. 15, 1908, 73 :984°6 

Brief descriptive account of the eggs of Microcentrum reti- 

mervis Burm, or M. laurifolium: Linn: 

Scientific Notes. Economic Entomology. Journal, 1908, 1 :330 

Record of injury by Ennomos subsignarius Hubn. and its 

unusual abundance. A new injury to gladioli bulbs by a species of Aphis 

is also recorded. 

23d Report of the State Entomologist on Injurious and Other 

Insects of the State of New York, 1007. N. Y. State dines 

124, “Oct 15, 10@8,  542p. 44. pre 
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MODITIONS TO COLLECTIONS OCT. +6, 2907-OCT..: 15; 1968 

The following is a list of the more important additions to the 

collections. 

DONATION 

Hymenoptera 

Amphibolips prunus Walsh, oak plum gall, Sept., Michigan, 

through R. B. Hough, Lowville. 
Trichiocampus viminalis Fallen, poplar sawfly larvae, Aug. 21, 

Daniel Harrington, Cambridge. 
Kaliosysphinga ulmi Sund., leaf miner on elm, June 16, L. L. 

Woodford, Pompey. 
Urocerus edwardsii Brulle, Jan. 7, Hermann Von Schrenk, 

St Louis, Mo. 

Coleoptera 

Eccoptogaster rugulosus Ratz. fruit tree bark beetle on 

pear, through State Agricultural Department, Sept. 15, Rochester. | 
Cryptorhynchus lapatha Linn, mottled willow borer, 

larvae on balm-of-gilead, Aug. 10, Corning, through C. H. Peck, Albany. 

Tyloderma fragariae Riley, strawberry crown borer, June II, 

D. B. Belden, Fredonia. 

Pissodes strobi Peck, white pine weevil, larvae on pine, July 6, 

J. G. Newbury, Coxsackie. 
Chelymorpha argus Licht., argus tortoise beetle, larva on 

grape, June 25, G. H. Barber, Westfield. 

Galerucella luteola Maull., elm leaf beetle, larvae and pupae, 

July 9, A. E. Milligan, Schuylerville. 
Plagionotus speciosus Say, sugar maple borer, adult on 

maple, June 26, J. C. Von Steenburgh, Ballston. 

mimgeiins = pytalis:: dinn,, fite fly; serial, longitudinal ‘and 

transverse sections, adult, Dr S. G. Shanks, Albany. 

Diptera 

See  pertirbans Walk. all stages, June and. July, J. T. 

Brakeley, Hornerstown, N. J. 

A number of Cecidomyiid galls from Miss Cora H. Clarke, Magnolia, 

Mass. 

Siphonaptera 

»Pulex irritans Linn, common human flea, adult; Gteno- 

cephalus jcanis Curt. cat and dog flea, adult, July 24, Dudley R. 

Kathan, Schenectady. 

Lepidoptera 

Basti ona imperialis Dru., imperial: moth, . larva, Sept. _3, 

"M. J. Dutche, Oakwood Heights. Same, larva on maple, Aug. 14 

Dr. A. B. Kelly, Albany. 
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Hyphantria textor Harr., fall webworm, larvae on apple, July 7, 

J. A. Thompson, Rochester. é 

Halisidota caryae Harr., hickory tussock moth, larvae, July 8, 

H. N. Otterson, Bolton, Mass. Same, larva, July 6, Irving T. Thornton, 
Orchard Park. 

Tolype velleda Stoll., lappet moth, larva, July 22¢@eerceue: 
Graves, Newport. 
Alsophila pometaria Harr., fall cankerworm, youne]) Jumems 

A. Mair, Oakdale. 

Ennomos subsignarius Hubn., snow-white linden moth, adult, 

July 23, C. Gordon Reel, Kingston, through Forest, Fish and Game 

Com’n. Same, pupae on oak, July 3, W. O. Ensign, Livingston Manor. 

Ania limbata Haw., filament bearer or horned spanworm, larva, 

June 6, H. W. Covert, Waterford. . 
Memythrus tricincttus Harr, M. polis tio mmc 

M. simulans Grote, M. asilipennis Boisd os ieee 

Neum., Aegeria apitormis. Clerck, Sesia”’ bDassiiton umes 

Walk. S. albicornis ‘Hy. Edw, S.-corni Hy. “Sdweeseeoee 

Harr, S. scitula Harr, S. rabristigma’ Nelligunwaaumeen 

pyralidiformis Walk., Apr. 30, G. P. Englehardt, Brooklyn. 

Thyridopteryx ephemeraeformis Haw., bag worm, larvae 

on red cedar, July 7, Germantown, through T. F. Niles. State Dep’t 

Agric. 

Sitotroga cerealella Oliv, adult in popcom, Aye ie Bee 

Holmes, Albany. 

Tischeria malifoliella Clem., apple leat nimerstanaaem 

apple, July 7, J. A. Thompson, Rochester. 

Odonata 

Hetaerina americana Fabr., adult, Aug. 26, Winifred Gold- 

ring, Slingerland. 

Hemiptera 

Phylloxera caryaecaulis. Fitch, hickory gall aphid) admis 

and young on hickory, June 8, The American Nursery Co., New Yorx 
city. Same, gall on hickory, Sept. 1, Munson-Whitaker Co.,New York 

city. 

Colopha ulmicola Fitch, cockscomb elm gall, on elny June 

L. L. Woodford, Pompey. Same, young on elm, July 6, Irving T.Thornton, 

Orchard Park. 

Pemphigus tessellata ‘itch, nymphs on aldep oeanouee 

George S. Downing. Albany. Same on maple Sept. 19, Mrs George H. 

Freeman, Loudonville. 

Chermes abhietis Linn. spruce gall aphid, young on Norway 

spruce, June 22, John Herliky, Brooklyn. Same, galls, July 30, Seth 

Sprague Terry, Elizabethtown. Same, galls on spruce, Aug. 10, C. C. 
Laney, Rochester. Same, dead adults on spruce, Aug. 31, John Nill, Star 

ake: 

> AS pidivotus* pexrniciosus Comst., Sam José scale agate 

hornbeam, Oct. 13, W. E. Kenney, Brooklyn. 

ae a 



REPORT OF THE STATE ENTOMOLOGIST 1908 69 

Eulecanium tulipiferae Cock, tulip tree scale, young on tulip 

tree, Apr. 6, J. Aspinwall, Newburgh. 

Pulvinaria innumerabilis Rathv., cottony maple _ scale, 

adults on elm, June 2, E. S. Brignall, Schenectady. Same, on maple, 

June 12, Mrs Stephen Niles, Coeymans. Same, adults on maple, June 24, 

E. R. Concklin, Pomona. 

Phenacoccus acericola King, false maple scale, young on 

maple, Oct. 12, Frank H. Downer, New Rochelle. Same, May 20, G. F. 

Beakley, Johnstown. Same, adult on maple, July 29, S. B. Huested, 

Blauvelt. 

Gossyparia spuria Mod., elm bark louse, adults on elm, June 2, 

E. S. Brignall, Schenectady. Same, Aug. 3, W. E. Kenney, Brooklyn. 

Same, young on elm, Sept. 16, Mrs W. C. Mains, Mt Vernon. 

Icerya purchasi Mask., cottony cushion scale, on Acacia, Feb. 25, 

L. Menand, Albany. 

Orthoptera 

Panchlora hyalina Stoll, on apples, Mar. 16, Mrs Abraham 

Lansing, Albany. Same, Mar. 26, J. R. Gillett, Albany. 

Isoptera 

Termes flavipes Koll., white ant, adult, Feb. 3, A. T. De La 

Mare Co., New York city. 

EXCHANGE 

Diptera 

Culicidae 

Banks, C. S., Government Entomologist, Manila, P. I. Myzomyia 

ludlowii Theob, M. mangyana Banks, Myzorhynchus bar- 

birostris V. d. W.,M.vanus Walk, Stegomyia aurostriata 

ms 5. persistans Banks, S.samarensis Ludl., Worces- 

teria grata Banks, Helecoetomyia pseudotaeniata Giles, 

Bemcomyia cuneatus’ Theob., Culex fatigans Wied. C. 
microannulatus Theob, Mansonia uniformis_ Theob., 

Banksinella luteolateralis Theob, Finlaya aranetana 

"Banks, F. poicilia Theob, Aedomyia squamipenna Arriz. 

Dolichopodidae 

Aldrich, J. M., Moscow, Idaho. Psilopodinus mundus Wied, 

Agonosoma filipes? Loew, A. scintillans Loew, Meso- 

Pihaga albiciliata Ald, Diaphorus mundus Loew, D. 

opacus Loew, Asyndetus syntormoides Wheel, Chryso- 

pa rbatus Loew, C. discolor Loew, C. picticornis 

Loew, Argyra robusta Jno, Leucostola cingulata Loew, 

Porphyrops effilatus Wheel, Syntormon affine Wheel, 

Neurigona carbonifer Loew, Medeterus aurivittatus 

Wheel, Hydrophorus philombrius Wheel, Scellus vigil 

O. S, Aphrosyllus praedator Wheel, Dolichopus 

acuminatus Loew, D. albicoxa Ald, D. detersus Loew, 



7O - NEW YORK STATE MUSEUM 

D. lobatus Jheew, ‘D. ovatus Loew, D. paotl, diene 

setifer Loew, D. sexarticulatus Loew, DBD. setos aenileae: 

Gymnopternus crassicauda Loew, G. debilis Loew, G. 
irequens .Loew, G. phyllophorus Loew, Herc ostomus 

umicolor Leew, Tachytrechus vora:x docw, Pele siee 

neurus laetus Loew, P. lamellatus Loew, 2 meelectians 

Wheel. 

Tabanidae 

Fine, J. S., Columbus, O. Chrysops vittatts” Wee ee 

banus fronto O. S, T.tener 0: S, 2s trisprlimseieee 

PURCHASE 

Onion fly, Phorbia ceparum Meig., enlarged models representing 

the egg, maggot, puparium, adult and an infested onion. 

Cigar case bearer, Coleophora filetcherella. Fern, am eniagoce 

model representing the larva and its operations. on an apple leaf. Both 

from Mrs Otto Heidemann, Washington, D. C. 
Honey bee, Apis mellifica-Limn., fife history group. 

European hornet, Vespo crabo Limnn.,, life history group. 

Ground beetle, Calosoma sycophanta Linn, life history group. 

Cozn stalk fly, Chlorops taeniopus Curtis, life history (in 
alcohol). 

Cabbage butterfly, Pieris rapae Linn. life history group. 

4 insects in amber. 

The above from. The Kny-Scheerer Co., New York city. 

—_—=—. 
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Appendix A 

STUDIES OF AQUATIC INSECTS 

A PECULIAR NEW MAY FLY FROM SACANDAGA PARK 

BY JAMES G. NEEDHAM 

Among a small lot of neuropteroid insects sent me by Dr Felt 

for determination, was a new May fly with a remarkable develop- 

ment of the adbomen. Five of the abdominal segments have their 

flaring lateral margins expanded broadly, forming a wide parachute 

or aeroplane. This peculiarity has its parallel among known May 

flies only in the New Zealand species Oniscigaster wake- 

fieldi; a species that was described by McLachlan 36 years 

ago, and made the subject of a special report by him to the British 

Association for the Advancement of Science! and an announcement 

te the Entomological Society of London,? and of two special 

papers.® The last paper gave full descriptions of both nymphal and 

adult* stages. Eaton’s Monographic Revision of Recent Ephemer- 

idae pages 224-26 gives a description of the adult insect, and adds 

[pl. 21, fig. 36] an excellent figure of the venation. In Hutton’s 
list of New Zealand Neuroptera® is found another description of 

the adult. In 1899 Eaton® added two additional New Zealan‘4 

species to the genus, O. intermedius, with considerably less 

dilatation of the lateral margins of the abdominal segments, and 

C.distans, with hardly any lateral expansion at all. So Eaton 

dropped from his characterization of the genus all mention of the 

onisciform abdomen, that had brought the type species into such 

prominent notice. In 1904 Hudson described the three species in 

his New Zealand Neuroptera [p. 42-45] and added a much needed 

description of the nymph of O. distans [pl. 1, fig. 11; pl. 11, 

fig. 15], which appears to agree quite well with that of the typical 

species. 

The New York May fly about to be described exhibits a more 

1 Report of 1873, p. 118 (1874). 
2 Proceedings for 1874, p. vi. 

2 3 Ent. Mo. Mag. 10:108—9, wood cut, 1873; Linn. Soc. Zool. Jour. 1874. 12:39-46, pl. 5, 
S-.—5 : 

4Tnhe figure of the adult is copied by Sharpe in volume 5 of the Cambridge Natural History. 
5 New Zeal. Inst. Trans. 1898. 31:218. 
6 Ent. Soc. Lond. Trans. p. 292-93, pl. 10, fig. 6a, 65, 6ce. 
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marked dilatation of the lateral margins of the abdomen than even 

Oniscigaster wakefieldi. Its abdomen is more tuae 

cnisciform: it is a veritable parachute. The expansion involves seg- 

ments 5 tog of the abdomen (inO. wakefieldi, only6to9g), 
and begins and ends more abruptly than in the New Zealand 

Species. Our insect distinguishes itself from Oniscigaster, how- 

ever, by lacking a median caudal seta, and by a symmetrical fork- 

ing of the median vein, that forking being very unsymmetrical in 

Oniscigaster. And since in these respects it agrees with the genus 

Siphlurus, which stands in the system next Oniscigaster, I was at 

first inclined, in spite of the parachute, which in Oniscigaster is 

certainly of no great systematic consequence, to refer it to Siph- 

lurus. By my key in Bulletin 86, N. Ys State Museum pasere2 

it would be traced to Siphlurus, with the discrepancy that there is 

no backward prolongation of the sternite of the gth abdominal seg- 

ment in the female. It differs from Siphlurus, also, in having the 

claws of the forefeet differentiated from those of the other feet, 

being obtuse and inflated and not at all clawlike in form: also, in 

having the radial sector in the hind wing twice dichotomously 

and symmetrically forked. I think therefore that this species repre- 

sents a genus distinct from both Siphlurus and Oniscigaster, 

although closely allied to both, and as such I describe it below. 

Probably the male, and the nymph if known, would add other 

aifferential characters. 

Siphlonisca gen. nov. 

Caudal setae two, slightly longer than the body. Claws of the 

front tarsus inflated and obtuse; those on the other tarsi hooked 

and clawlike, and similar each to each. Hind tibia longer than its 

tarsus: last segment of tarsus longest, in all the feet. Median and 

cubital veins in the forewing symmetrically forked, and the radial 

sector in the hind wing equally twice forked: no humeral angula- 

tion of hind wing. Mesothorax with a prominent midventral 

spine. Abdomen with conspicuous lateral expansion of the middle 

segments. 

Type the following species. 

Siphlonisca aerodromia sp. nov. 

Length (2) 19 mm, setae 20 mm additional; expanse of wings 

37 mm. Abdomen 13 mm long and 2 mm wide, expanded to 4 mm 

wide on the 5th to 9th segments. 
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Color brown varied with paler. Head fawn-yellow above, 

marked with blackish on the sides of the vertical facial carina, and 

around the ocelli internally, and bearing a mark shaped like the 

zodiacal sign for Aries along the middle of the head, the open end 

of the sign being in front. Antennae pale, about as long as the head 

Thorax brown more or less blackish on the sides, and in the rear 

above, the top of the mesothorax somewhat rufescent and shining. 

Between the bases of the middle legs a stout, thornlike spine, in- 

clined slightly to rear, arises from the mesosternum. Legs pale, 

the front femora being slightly darkened, and the tips of all tarsi 

indistinctly so. 

Wings hyaline with brown veins, cross veins more or less bor- 

dered with brown in the costoradial strip, especially a few approxi- 

mated cross veins near the bulla, and a line of others, similarly 

approximated, extending from that point posteriorly across the 

wing [pl. 2, fig. 1]. 

Abdomen with a definite pattern of brown and paler yellow (pos- 

sibly, greenish in life), subcylindric, the lateral margins of segments 

5 to g suddenly dilated into wide, flat expansions, which double the 

width; each of these expansions obtusely rounded anteriorly, and 

produced posteriorly at its hind angle into a broad, flat, triangular 

tooth. These expansions are dark brown, paler basally, where they 

abut on a black line on the lateral margin of the abdomen. On the 

pale dorsum there are submedian blackish ( )- marks on each 

segment, the marks increasing in size posteriorly, becoming 

streaks on segments g and to [pl. 2, fig. 2]. On the ventral surface 

there are corresponding small and distant paired dots as far as the 

7th segment, diffuse on the 8th, and becoming elongate dashes on 

the oth, and absent on the roth. The toth segment is short and 

cylindric, hardly surpassing the tip of the lateral teeth of the oth. 

There is no ventral prolongation of the gth sternite. Setae white, 

or slightly brownish at the extreme base. 
A single female imago from Sacandaga Park, collected by C. P. 

Alexander, Johnstown, N. Y. 

As the above description is going through the press, addi- 

tional specimens representing both sexes, are received from Mr 

Alexander. These he collected at Sacandaga Park on June 6, 1909. 

Mr Alexander writes that they were abundant, and that they kept 

high in air where they were conspicuous by reason of the wide 

abdomen. 
The male is of about the same size as the female, with white, 
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nearly bare setae 25 mm long, and brown fore legs whose tarsi are 

g mm long The enlarged and smoothly rounded eyes of the male 

just meet each other above the head. ‘The face is black, with the 

vertical nasal carina yellow, and also a spot behind the. ocelli and 

between the compound eyes. Otherwise the coloration is as in the 

female. The segments of the fore tarsus of the male are of nearly 

equal length, the 5th being perhaps a trifle shorter than the others: 

in middle and hind tarsi, the four basal segments are of approxi- 

mately equal length, while the 5th is as long as any two other seg- 

ments. Unlike the female, which has blunt and flabellate claws on 

the fore tarsi, those of the male are on all tarsi sharply hooked 

and similar. In several of the specimens the radial sector of the 

hind wing has its second forks less equal than in the female 

described above, the lower fork being deeper than the upper. 

The appendages of the male abdomen are strongly chitinized, the 

forceps base is longer than the oth segment, widened distally, 

broadly truncated on each hind angle to receive the much narrower 

base of the forceps, and angularly excavate on the wrinkled but 

strongly: chitinized hind margin in a broadly triangular rear notch. 

The forceps limbs are long and strongly divaricate and conspic- 

uous. Each consists of four segments, of which the first, third and 

fourth are short and of about equal length and are together about 

equal in length to the second segment. The apical half of the for- 

ceps is transversely wrinkled, and it is wholly dark brown in color. 

After studying the male I conclude that the features which 

chiefly distinguish this genus from Siphlurus are in both sexes the 

onisciform abdomen, and the midventral thoracic spines. 

While the foregoing is passing through the printer’s hands an- 

other species of Mayfly of the genus Potamanthus has been sent 
me by Dr Felt, collected on June 29,: 1909 at Schenectady. =item 

larger than P. diaphanus, described in the report of the State 

Entomologist for 1907 [p. 193-94, and pl. 10, fig. 5], and is readily 
distinguished therefrom by the abbreviated middle caudal seta and 

by the form of the appendages in the male. . 

Potamanthus inequalis sp. nov. 

Length of body rz mm, of fore leg about 10 mm, of lateral setae 
26 mm, of middle seta 15 mm, expanse of wings 24 mm. Color 
white, with fuscous head, pale yellowish thorax and translucent _ 

white abdomen. Legs white except the slightly infuscated tips of 
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fore tarsi and tibiae, and the joinings of the segments of the same 

tarsi. Wings whitish hyaline, with pinkish iridescence. End seg- 

ments of the abdomen of a dull satiny whiteness on the dorsal side. 

Setae white, with the joinings very faintly darker in color, the 

middle seta but little more than half as long as the laterals. 

The male forceps is not remarkably different from that of 

P. diaphanus [loc. cit. fig. 5], but the inner appendages are 

very differently formed as shown in the drawing herewith 

presented. 

c 

Fic. 22 Potamanthus inequalis n.sp.: 
7, forceps limb; e¢, inner appendages 

The pinned submarginal skin of the same specimen is white: its 

fore femora are 10 mm long, and its setae (broken) are clothed 

with copious soft white pubescence. 
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Appendix B 

CATALOGUE OF THE DESCRIBED SCOLY 2 aee 

AMERICA, NORTE “OF Mie xte@ 

BY — J. M4 SW AINE 

The following catalogue is intended to include all names that have 

been proposed for species of Scolytidae occurring in America, north 

cf Mexico, with citations of published articles referring thereto. 

The references were collected originally for our use, while work- 

ing on the family Scolytidae- They include practically all the liter- 

ature published on the North American species of the family. 

Changes should, we believe, be made in the location of a few of 

the species here listed, and several of the genera may, with advan- 

tage, be divided. These changes require considerable discussion 

and illustration, and would perhaps be more effectively made in 

connection with the description of the large number of undescribed 

species of North American Scolytidae known to collectors. As a 

synonymic catalogue of the North American species of Scolytidae 

las been promised by the American authority on this family, I 

have reported the priority of the various genera and species just 

as found in the literature. The object of this paper is merely to 

present the references to that literature. The habitat and food 

plants have been compiled from the literature, the Cornell Uni- 

versity collection and our own notes. References to several well 

known lists are not included. For convenience of reference the 

genera and species are arranged alphabetically. 

As regards the conflicting names of Ejichhoff, Zimmerman and 

Leconte, P. pullus Zimm., described in the Transactions of the 

American Entomological Society, 1868, volume 2, undoubtedly has 

precedence over P: -cribripennis ‘Eich, Berl) pie 

March 1869. Though the contrary has been repeatedly stated, 

it seems perfectly clear to.me that H. rafipes Micheawdee 

salebrosus Eich. were described before H. opaculus Lec. 

and H. scabripennis Zimm., as will appear from the follow- 

ing: H. rufipes and H. tenuis were described by Eichhoff 

on page 147 of Berl. Ent. “Zeit. for 1668, and M.sa lea 

sus on page 146 of the same article. In the Transactions of the 
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American Entomological Society, 1868, volume 2, where the de- 

Seciptions of H. opaculus and H. scabripennis appear, 

Dr Zimmerman begins his description of H. tenuis as follows: 

meen enisits jliylastes tenuis Eich. Berl. Ent. Zest, 

1868, 147].” Also Leconte, in the same paper [see p. 169, 173] 

refers to pages 147 and 149 of Hichhoff’s article just mentioned. 

There is therefore no question but that both Dr Zimmerman and 

Dr Leconte had Dr Eichhoff’s pages 146 and 147 before them 

when their descriptions of H. opaculus and H. scabri- 

pennis were written. 

In regard to the use of the names Ips, Tomicus, and Hylastes, 

perhaps a few words will be pardoned. ‘The genus Ips was erected 

watery by De Geet, Dermestes typographus Linne 

being the first species described. All the other species included by 

De Geer in the genus Ips have since been removed to other genera, 

therefore leaving typographus as type. 

In 1802 Laitreille described the genus Tomicus, including the 

single species, Hylesinus piniperda Fabr., which would 

therefore be the type. 

eaeco7, Matreille referred Dermestes typographws 

Linneé to the genus Tomicus, and gave a description of the genus. 

In 1836 Erichson erected the genus Hylastes with Bostrichus 

meet tt ylesinus piniperd’a Fabr.) as the type. 

Until recently Ips De Geer, 1775, seems to have been disregarded, 
and the name Ips has been applied to a genus of beetles of the 

family Nitidulidae. Tomicus Latr., 1802, has also been disre- 

garded. Tomicus Latr., 1807, has been used for the allies of 

typographus and Hylastes Er., 1836, for the allies of ater. 

Ips De Geer, 1775, has therefore priority over Tomicus Latr., 1807, 

and Tomicus Latr., 1802, has priority over Hylastes Er., 1836. 

The name Ips Fabricius, of the family Nitidulidae, dates from 

fae vest 1770 | Fabricius, Gen. Ins. p. 23]. 

If the above synonymy is correct, and I believe it to be, it is 

better to adopt it at once, even at the risk of temporary confusion. 

Following Bedel [Faun. Col. Bassin Seine, Rhyn, 1888], Hy- 
lastes is dropped in this paper and the terms Ips and Tomicus are 

used as indicated above. 

Geoffroy’s name Scolytus dates from 1762, and therefore can 

not be accepted. In 1776, O. F. Muller [Zool. Dan. Prodr. 57], 

described Scolytus punctatus which is certainly not a 

scolytid: “ Niger, thorace fossulato, elytris lineis quatuor elevatis, 
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intervallo punctorum duplici serie.” The name Scolytus should 

therefore give place to Eccoptogaster Herbst, 1793. The above is 

pointed out by C. L. Ganglbauer. [Munch. Koleopt. Zeit. 1903, 

p. 311, footnote (sep.) | and has been followed by Trédl in his cata- 
logue of the European Borkenkafer. J have been unable to verify 

Dr Leconte’s reference to: Olivier, 1789 [Am. Phil. Soc’ Pac 

1876. 1523784. | 

According to Gemminger and Harold, Cat. Col., the following 

names should be added to the synonymy: 

Hylurgops glabratus Zett. 

crenatus Pang. in. Germ. 15, 7 

paykulli Duftschm. Fn Austr. 3:99 

Hylastinus obscurus Marsh 
crenatulus Duftschm. Fn. Austr. 3:104 
fuscescens Steph. Ill. Brit. 3 :365 

piceus Steph. Ill. Brit. 3:365 

Crypturgus pusillus Gyll. 
aphodioides Villa. Col. Eur. duppl. Supl. 1833, p. 36 

-Hypothenemus eruditus West. 

ruficollis Fabr. Syst. El. 2:388: Kerr. Berl. Ent. Zeit 1868) pss 

Trypodendron lineatus Oliv. 

limbatum.Payk. Fn. Suec. 37144 

marginicolle Dahl. 

signatum Fabr. Ent. Syst... 1, 2:363' 

Duftschm. Fn. Austr. 3:95 

Waringi Curtis, Ann. Nat. Hist. 1840. 5 :270 

- Xyleborus dispar Fabr. . 

rufipes “Latr. Dej. Cat.-ed. 3. p. 332 

Dryocoetes autographus Ratz. 

Var. macographas Oli. nt. 5, 78, p. 0,4. 2, ae 

Ips pini Say. 
vicinus (Def, (Cat ed 35-1332 

Xylecleptes bispinus Duft. 

marginatus Megerle. 

Eccoptogaster rugulosus Ratz. | i 
haemorrhous Schmidberger, Kollar. Naturg. schadl. Ins. 1837. p. 271. 

Meg. Sturm. Cat. 1826. p. 104 

flavicornis Gene. Dej. Cat. ied. 355p. 332 

punctatus Mus. Berol. 
Phloectribus frontalis Oliv. 

dubius, Eich., Berl. Ent. Zeit. 1868. p. 150 

setulosus Eich. loc. cit. 149 

Gemminger and Harold list the following: 

Phloeotribus americanus Dej. Cat. ed. 3. p. 331, Amer. bor. 

Cryphalus asperuiaus. Eich, Berl. Ent. Zeit., 1871. p. 133, anes eR 

named by Eichhoff in Rat. Tom., 1878 p. 153, .as Stephanoderes 

cassiae > habitat given as (Asia (2).. | 
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{ wish to acknowledge my indebtedness to Prof. J. H. Comstock 

for the material he so kindly furnished, to Dr E. P. Felt for help- 

ful criticism, and my especial obligation to Prof. A. D. McGilli- 

vray for his frequent assistance and advice. 

Entomological Laboratory, 

Cornell University, July 1, 1907 

KEYS FOR DETERMINING THE GENERA OF THE IPIDAE (SCOLYTINAE) AND 

PLATYPODIDAE (PLATYPODINAE) OF AMERICA NORTH OF MEXICO 

The arrangement of family and subfamily names in the follow- 

ing keys seems the most natural at present. Published keys have 

been freely used. 

Cactopinus Schwz. (which has been omitted from the generic 

key) is distinguished from all other described North American 

Scolytidae by the sculpture of the pronotum: “ Disk in both sexes, 

with a longitudinal, tuberculated, and distinctly elevated, median 

area which projects beyond the base of the thorax as a triangular 

lobe,’ forming a “hoodlike projection over the scutellum.” 

eee ocuwarz. -Psyche, v. 8, sup. I, p. IT] 

Families 

a Head narrower than the prothorax; Ist tarsal segment shorter than the 

others united; eyes oblong or divided [see pl. 4, fig. 6; pl. 5, fig. 10, 11; 

Meee Ol Gig ras nls TT WIS FOL 37 | o. bs cad scaslk ww edicwee Ipidaet 

aa Head broader than the prothorax; Ist tarsal segment as long as the 

ethers united; eyes round, subconvex [see pl.: 3, fre. I Shin. ce ndodise cu. 

; Platypodidae 

The family Platypodidae is represented in America, north of Mexico, 

by one genus, Platypus Herbst. 

Subfamilies of the Ipidae 

a Anterior “tibiae produced at the upper apical angle beyond the tarsal 

insertion into a mucro or bifid process.” (Blandford) [see pl. 3, 

fig. 5] 
b Foretarsus with the 3d segment bilobed; upper or outer border of the 

ferctibiae tinarmed..or with few very small teeth...... cc cewnes cans ess 

Eccoptogasterinae (Scolytini) 

bb Foretarsus with the 3d segment not bilobed; the outer border of the 

foretibiae strongly dentate [see pl. 3, fig. 3].......... Erineophilinae 

aa Foretibiae not produced at the upper or outer apical angle beyond the 

tarsal insertion into a mucro or bifid process [see pl. 4, fig. 6; pl. 5, 

fig: 10, rr] 

1 Ganglbauer. Munchener Koleopterologische Zeitschrift. 1903, band 1, 31r. 
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b Head suboblong and prominent; pronotum nearly equably punctured, 

not more strongly roughened in front; tarsi with the 4th segment 

much smaller than the 3d, which is usually dilated and heartshaped 

or bilobed [pl. 7, fig. 20, pl. 8, fig. 21; pl. o, fig. 255 pli wor mieseee, 

pl. Il, es SL 325 BO, 87 lee ia ae eee ee na Hylesininae 

bb Head globose, not visible from above, deeply immersed in the pro- 

notum, which is prolonged and usually strongly roughened with 

stout, backward pointing spines in front, and smooth or punctured 

behind; 3d tarsal segment simple, 4th segment distinct [pl. 4, fig. 6, 

pls e, MOA12s ple 7 SO ee ee Ipinae (Tomicini) 

Genera of the Eccoptogasterinae 

‘a Foretibiae with the outer apieal Augie produced into a curved spine, 

outer border unarmed 

b Venter of abdomen with the caudal portion bent abruptly dorsad 

[pl i ioe 74 le ee eas a Eccoptogaster Herbst. (Scolytus Geoff.) 

bb Venter of abdomen regularly curved, nearly horizontal..Loganius Chap. 

aa Foretibiae with the outer apical angle produced into a bifid spine, outer 

border near the base of the spine armed with a small tooth 

b “ Prothorax with a defined side margem.’.......... Bothrosternus Eich. 

Lb “ Prothorax with no defined side margin, but usually with a fold above 

the femoral impression 

c “ Sutures of the club curved; rostrum narrower than the front; body 

en eodiba ety poner iapidk One ne tMnUnn sun ier Leatm mnemonic e Pagiocerus Eich. 

c “Sutures of the club straight; rostrum scarcely narrower than the 

iront body oblomg..). cblandtord) 2. 4c. sees Cnesinus Lec. 

The subfamily Erineophilinae contains one genus, Erineophilus Hopk. 

Genera of the Hylesininae 

a Antennal funicle with less than 4 segments 

b Antennal funicle with 2 segments; club not distinctly annulated........ 

Crypturgus Erich. 

bb Antennal funicle with 3 segments; club annulated..... Dolurgus Eich. 

aa Antennal funicle with more than 4 segments 

b Antennal club not annulated, pubescent on both sides [pl. 9, fig. 24] 

c Byes completely divided 25. o. foe. ee ee Polygraphus Erich. 

ee Eyes not “divided™[plk 10; te 20s coupe ee tee ee Chramesus Lec. 

bb Antennal club annulated [pl. 9, fig. 27; pl. 10, fig. 28-30] 

c Antennal club lamellate, of 3 loosely adjoined segments [pl. Io, fig. 

BO ose rss a nae IR a ee Fase Nw, See ee me Phloeotribus Latr. 

cc Antennal club not lamellate, segments closely connate [pl. 9, fig. 27; 

pl: to," te. 28, 201 
d Antennal club strongly compressed 

e Antennal tunmicle with 7 seemiemiS «asa ae oe Hylesinus Fabr. 

ee Antennal funicle with 5 segments 

f Front coxae not contiguous 

g Antennal funicle with outer segments distinctly broader, 

coxae moderately distant [ipl. 0, fie: 27)... *.-. ee 
Phloeosinus Chap. 
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gg Antennal funicle with outer segments scarcely broader; 

coxae very narrowly separated........ Chaetophloeus Lec. 

ff Front coxae contiguous 

g Eyes emarginate or sinuate in front; prosternum in front of 

coxae very short or obsolete; antennal club oval-elongate 

h Antennal club. with 3 segments; eyes emarginate in front; 

foretibiae with very few teeth on the outer margin...... 

Carphoborus Eich. 

hh Antennal club with 4 segments; eyes sinuate rather than 

emarginate in front; foretibiae with a row of stout 

ieGity Ole thes OULEE: MMaALGNT. fy... aes dS Renocis Casey 

gg Eyes entire; prosternum distinct in front of the coxae; an- 

fennel -clubisubeircular bpk, 7; fis: 20; pl. 10; fig. 281 4. 6.25 

Dendroctonus Erich. 

dd Antennal club not strongly compressed, subglobular or conical 

-e Ist, 2d and 5th ventral segments of the abdomen subequal in 

length, 3d and 4th segments shorter; forecoxae widely sepa- 

rated [pl. 11, fig. 34] 

f Antennal club with the Ist and 2d segments subequal in length, 

each as long as segments 3 and 4 united [pl. 12, fig. 39]...... 

Hylastinus Bedel 

ff Antennal club with the Ist segment much longer than the 2d, 

nearly as long as segments 2, 3 and 4 united..... Scierus Lec. 

ee Ist and 5th ventral segments distinctly longer than the others; 

forecoxae narrowly separated or contiguous [pl. 11, fig. 33] 

f Mesosternum protuberant; 3d tarsal segment dilated and 

bilobed; elytra separately rounded at the base [pl. 8, fig. 23; 

“BN pC OUP 02 SR 6 Be ee ee Hylurgops Lec. 

ff Mesosternum not protuberant; 3d tarsal segment subequal in 

width to the 2d, emarginate rather than bilobed; bases of 

elytra in a nearly straight line not separately rounded [pl. 9, 

Mpeeeee te i ae oe ee omulcns: Latr:, “E802. <6. bie eekien 
(Hylastes Erich.) 

Genera of the Ipinae 

a Antennal funicle with less than 6 segments 

b Antennal club pubescent on both sides 

c Antennal club annulated on both sides; eyes not completely divided 

d Antennal funicle with only one segment [pl. 4, fig. 8] 

e Body robust: foretibiae without transverse ridges on outer side.. 

Corthylus Erich. 

ee Body slender; foretibiae with transverse ridges on the outer side 

PRIN ATs ha ae oh 0 ie hes od, Oo titee tv ns Pterocyclon Eich. 

dd Antennal funicle with more than I segment 

@ Prothorass wider than long.............: Hypothenemus Westw. 

ee Protherax longer than wide 

f Maxillary Icbe pilose, without radiating spines on outer edge; 

wroodndrers (ply. 6, figs TS css 0s es. siones Gnathotrichus. Eich. 

ff Maxillary lobe, with radiating spines on the outer edge; bark 

borers [pl. 6, fig. 14] 
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g Base of prothorax bordered by a fine, raised line; elytral 

declivity of the two sexes alike...... Pityophthorus Eich. 

gg Base of prothorax ‘without a raised border; teeth of elytral 

declivity much larger in the male than in the female...... 

Pityogenes Bedel 

cc Antennal club not annulated; eyes completely divided; elytral de- 

clivity oblique, not excavated and not toothed [pl. 5, fig. 12, 13] 

Trypodendron Steph. (Xyloterus Erich.) 

bb Antennal club not pubescent on both sides, almost entirely corneous 

and usually not at all annulated on the inner face; at most, the 

outer segments of the club show from the inner side but slightly at 

the distal extremity 

c Antennal club obliquely truncate at the distal end of the outer sur- 

face, with the distal segments of the club confined to the truncate 

surface and telescoped so that the flat, pubescent, truncate surface 

appears concentrically annulated [pl. 6, fig. 18, ant.; pl. 13, fig. 42] 

d Antennal funicle with 4 segments; elytral pubescence scalelike.... 

Cryphalus Erich. 
dd Antennal funicle with 5 segments; elytral pubescence not scalelike 

e Elytral ‘decliity excavated amd tocthed.......2-325.. .0 oe eee 

Ips DeG., in part (Tomicus Latr. 1807) . 

ee Elytral declivity not excavated, and without prominent teeth 

f Caudal margin of prosternum extending into a long spinelike 

process which projects caudad between the forecoxae. Max- 

illary lobe with radiating spines on the outer edge, bark 

begers:, pl Os tet 14. SUBIh sas hehe ee eee Dryocoetes Eich. 

-# Caudal margin of the extremely short prosternum at most but 

slightly produced on the median line; maxillary lobe pilose, 

without radiating spines on the outer edge, borers in wood 

and nits [pl 6, fis. 15, 171 

g Tibiae with the outer edge straight, spinose; dorsum of pro- 

thorax not more strongly roughened in front than behind.. 

Coccotrypes Eich. 
gg Tibiae with the outer edge curved, finely serrate; dorsum 

of prothorax much more strongly roughened in front than 

behind: (62.42 6106 oc ee eke Sac actus so 2 os VLC gemma 

cc Antennal club with the distal segments not telescoped to form a flat, 

truncate surface, distinct, and not confined to the distal extremity 

of the outer surface [pl. 6, fig. 16] 

d Elytral declivity not deeply excavated, at most only slightly con- 

cave; 2d segment of the antennal club surrounding the 1st, which 

is snearly Ove (iphoto. SON ee ee re eee Xylocleptes Ferr. 

dd Elytral declivity deeply excavated and toothed; 2d segment of 

antennal club not nearly surrounding the Ist, the rst suture be- 

ine stramht or angular [pl. 6; fig: 16)... . 2.22... 

Ips DeG., in part (Tomicus Latr. 1807) 

aa Antennal funicle with 6 segments 

b Antennal club distinctly. annulated on both sides; elytra aculeate at 

thre typ eae a ee Ne ee occa neem ree Micracis ltee: 
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bb Antennal club distinctly annulated on only 1 side; elytra not acyleate 

EE A ete aS At cine le eins Ck ew db weds oc eve eeds Thysanoes Lec. 

MacDonald College, Quebec 

October 15, 1908 

Family SCOLYTIDAE 

1837 Ratzeburg. Forstins. 1:156-68 

1837. Kirby. Fauna. Am. Bor. p. I91 

1856 Nordlinger. Nachtr. f. Ratzeb. Forstins. p. 17-45 

to50 Perris. Ann. Ent. Soc. France, p. 173-245, pl. 5, fig.. 209-323 

1866 Lacordaire. Hist. Nat. Ins. Col. 7:349-55 

1869 Chapuis. Syn. Scol. 

1872 Gemminger & Harold. Cat. Col. bd. IX: 2669 

1875 Lindermann, Beitr. Kentniss Borkenk. Russl. Bul. Mosc. 4g, pt 1, 

p. 131-46 

meee eecome. Am, Phil, Soe. Proc. 15:341-o1 

1876 Lindemann. Mon. Borkenk. Russl. Bul. Mosc. 52, pt 1, p. 158-87 
1877. Perris. Larves des Coleopteres, p. 413 

1877. Provancher. Faun. Ent. Can. 1:563-64 

1878 Eichhoff. Rat. Tom. p. 6 

1881 Ejichhoff. Die Europ. Borkenk. p. - 1-33 

1883 Leconte & Horn. Col. N. A. p. 512-13 

1888 Bedel. Faun. Col. Seine, p. 385 

1889 Cholodkovsky. Gange Borkenk. Hor. Ent. Ross. 22:262 

1895 Reitter. Bestimmung, der Borkenk. 

1895 Judeich-Nitsche. Forstins. 1:435-41 

1895 Blandford. Biol. Centr. Am. Col. 4, pt 6, p. 81-88 

1898 Lowendal. De Danske Barkbiller 

i Sharp. Camb. Nat. Hist. Insects. pt II, p. 294-05 

1901 Barbey. Scol. PEurop. Cent. 15, 33 

1903 Ganglbauer. Munch. Koleopt. Zeit. 1:309, 310 

1904 Comstock. Manual for the Study of Insects, p. 596-98 

1905 Kellogg. American Insects, p. 298-300 

1005 Niisslin, Leitfaden der Forstinsectenkunde 

1907 Trédl. Nahrungs. Verbreit. Borkenk. Europ. [Ent. Blatter, Nr. 1 

mit 6] 

Subfamily PLATYPODINAE 

References are given under Platypus. 

PLATYPUS Herbst 

1793 Herbst. Die Kaefer. 5:128, gen. 34 

1807 Latreille. Gen. Crust. et Ins. 3:277 
1836 Erichson. Wieg. Archiv. 2:64 

1839 Ratzeburg. _Forstins. 1:230 

1864 Eichhoff. Berl. Ent. Zeit. p. 17, 42, 43, 46 

1866 Chapuis. Mon. Plat. 

1866 Lacordaire. Hist, Nat. Ins. Col. 7:356, 357 

1868 keconte. Am. Ent. Soc. Trans. 2:150-51 

1876 Leconte. Am. Phil. Soc. Proc. 15:342-43 



84 

I88I 

1883 

1888 

1895 

1895 

1897 
IQOI 

1825 

1866 

1888 

1828 

1836 

1866 

1876 

1878 

1889 

1891 

1892 

1893 

1894 
1895 
1897 
1904 
1904 
1907 

1792 

1866 

1876 

1866 

1876 

1866 

1876 

1866 

1876 

NEW YORK STATE MUSEUM 

Eichhoff. Die Europ. Borkenk. 54, 305-7 

Leconte & Horn, Col. N. A. p. 513-14 

Bedel. Faun. Col. Seine, p. 385, 404, 421 

Judeich-Nitsche. Forstins. 1:441-42 

Blandford. Biol. Centr. Am. Col. 4, pt 6, p. 89-95 

Hubbard.--UxSi Die BinteBull 7. mess: p14, ee 

Barbey., Scol: ’Burop. Cent... 15, mis 

CYLINDRA Ill. 

Illiger. Duftschmidt. Faun. Aust. 3:87 

Chapuis. Mon. Plat. p. 97 

Bedel. Faun. Col. Seine, p. 404 

I compositus Say 

Platypus. Say. Acad. Nat. Sci. Phila. Jour. 3:324> ed) Becta aeree 

Platypus. Erichson. Wieg. Archiv. 2:65 

Platypus. Chapuis. Mon. Plat. p. 163, fig. 75 

Platypus. ~ Leconte: > Amor iil Soe, Proc, 21s 3) 

Platypus. Schwarz. Am. Phil. Soc. Proc. 17:468 

Platypus. Schwarz. Ent. Soc. Wash. Proc. 1:149 

Platypus. Riley & Howard. Ins. Life, 3:418 

Platypus, © Raley. ins. dcaies 35-17 

Platypus. Hopkins. W. Va. Agric. Exp, Sta. Bul. 31, p, 127e8mue 

32.) 91. .207; 

Platypus. Hopkins: (Cane Bnt.. 26 :277 

Platypus. Blandford. Biol. Centr. Am. Col. 4, pt 6, p. 93, 94, 106 

Platypus.) Etubbard) U.S. Div. Ent. Bull 7m s.aipsra 

Platypus. ~- Hopkins, U.S, Div. Ent. Bul. 48, p. 30,945 

Platypus. Hopkins. U. S. Dep’t Agric. Yearbook, p. 384 

Platypus. Pierce. Neb. Zool. Lab. Studies No. 78, p. 289 

parallelus Fabr. 

Bosttichus, “Fabs. Syst. Ble 22-384 

Platypus. Chapuis. Mon. Plat. p. 164, fig. 76 

(?)==‘compositus, Say. Meconte Am > :Pink Soc. Proc 15-344 

tremiferus Chap. 

Platypus. : Chapuis.- Mon Plat. “p..176, te: 165 

(?) =compositus Say. leconte. Am. Phil: Soe; Proc. 15-34% 

perfossus Chap. 

Platypus. Chapuis. Mon. Plat. p. 176, fig. 86 

(?) —compositus Say. Leconte. Am. Phil. Soc. Proc. 15:344 

rugosus Chap. 

Platypus. Chapuis. Mon. Plat. p. 176, fig. 87 
(?) =compositus Say. Leconte. Am, Phil. Soc. Proc, 15:344 

United States south of Delaware bay and Illinois. 

Quercus, Acer, Fagus, Castanea, Ulmus, 

Habitat. 

Food plants. Filia, 

“Lagnolia, Taxodium and many others. 
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2 cylindrus Fabr. 

Bostrichus. Fabr. Ent. Syst. 2:364 

Bostrichus. Fabr. Syst. El. 384, tab. IT 

Platypus. Ratzeburg. Forstins. 1:188, t. X, fig. 13 

Platypus. Chapuis. Mon. Plat. p. 246, fig. 147 

Platypus. Eichhoff. Borkenk. p. 305, fig. 108, Ic9 

Platypus. Judeich-Nitsche. Forstins. 1:547 

Platypus. Barbey. Scol. PEurop. Cent. 115 

Trédl. Nahrungs. Verbreit. Borkenk. Europ. 19 
Habitat. Europe, Asia, America. 

Food plants. Quercus, Castanea, Fagus, Fraxinus. 

3. flavicornis Fabr. 

Bostrichus. Fabr. Gen. Ins. Mant. p. 212 

Bosttichus.. Fabr..Spee. Ins.1 :67 

Bostrichus. Fabr. Mant. Ins. p. 36 

Bostrichus. Herbst. Kafer, 5:118 

Bostrichus. Fabr. Ent. Syst. 2:364 

Bostrichus. Fabr. Syst. El. 2:384 

Scolyius. liver.” Font. ge: 76, p. 4; t. 1, fig. t.a, b 

Platypus. Chapuis. Mon. Plat. p. 154-56 

Eiaeypus. econte, Am. Phil.Soc. Proc, 15 :343 

Platypus. Schwartz. Am. Phil. Sce,. Proc. 17:468 

Platypus. Lugger, Ent..Soc..Wash. Proc. 1:36 

Platypus. Hopkins. Can. Ent. 26:277 

Piypus) “Slasdiord: Biol. ‘Centr. Am. Col. 4, pt 6, p..93, 95, 

Eiaeypuse so upbard,» U.S. Drv. Ent, Bul. 7. ns. p. 15 

Plaivous.. omimn., Cat. Ins. N: J. -p. 361 

bidentatus Dj. 

Pigimpus. Wey; - Cat: ced. 3p. 333 

= flavicornis Fabr. Chapuis. Mon. Plat. p. 155 

disciporus Chap. 

Platypus. Chapuis. Mon. Plat. p. 210, fig. 123 

= flavicornis Fabr. Leconte. Am. Phil. Soc. Proc. 15 :343 

Habitat. Southern United States, Mexico. 

Food plants. Many deciduous and coniferous trees. 

4 punctulatus Chap. 

Platypus. Chapuis. Mon. Plat. p. 199, fig. 110 

Platypus. Leconte. Am. Phil. Soc. Proc. 15:345 

Habitat. Texas. 

Food plants. (?) 

5 quadridentatus Oliv. 

Sens, sOlwier,: Fnt.\78.. 3, pl: 1, fig. 3 

Platypus. Chapuis. Mon. Plat. p. 337 

1For other references see Chapuis’s Mon. Plat. p. 246. 
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Platypus.” Leconte,” Am. Phi Sac Prac: (05 346 an 

Platypus. Schwarz. Am. Phil. Soc. Proc. 17:468 

Platypus. Hopkins. W. Va. Agric. Exp. Sta. Bul. 31, p. 127; Bul 
22.207 

Platypus. Hepkms. "Can, Bat §265277 

Platypus. Kiubbard. “US. (Diy. Ent. Boll 7. as). py ss 

blanchardi Chap. 

Platypus. Chapuis. Mon. Plat. p. 185, fig. 96 

= quadridentatus Oliv. Leconte. Am. Phil. Soc. Proc. . 15:344 

Habitat. West Virginia, Florida, Texas. 

Food plants. Many deciduous and coniferous trees. 

6 rugulosus Chap. 

Platypus. Chapuis. Mon. Plat. p. 192, fig.- 103 

Platypus: “Leconte. Am: Phil. Soc Proce sms 24g. 344. 

Platypus. Blandford. Biol. Centr. Am. Col. 4, pt 6, p Gees ead 

Platypus. sblopkins.). but See, Wash ei oc.. 7.00 

reticulatus Chap. 

Platypus. Chapuis. Mon. Plat. p. 194, fig. 104 

—=rugulosus Chap. Blandford. Biol. Centr. Am. Col. 4, pt 6, p. 107 

emarginatus Crap. 

Platypus. Chapuis. Mon, Plat.. p. 1909; fe. 109 

==rugulosus Chap. Blandford. Biol. Centr. Anr Col. 4 pi Gye ao 

Habitat. Lower California, Mexico, Guatemala, Panama. 

Food plants. (?) 

Subfamily SCOLYTINAE 

Ratzeburg. Forstins. 1:157-230 

acerdaire, list INat) Ins. Col, ~ 7-355, 350,357 

Zimmerman. svi. nt See. dirans.. 2.041 

Chapuis. Syn. Scol. 
Leconte. Am. Phil. Soc. Proc. .15 :342, 345 

Eichhott, Rat. vom, pao 

Eichhoff. Die Europ. Borkenk. p. 33 

Leconte & Horm: » ColNe A. p. 506.9514, 585 

Bedel. Faun. Col. Seine, p. 385, 385 

Judeich-Nitsche Forstins. 1:442 

Blandford. Biol. Centr: Am. Col. 4, pt 6, p. 81, 118-20 

BOTHROSTERNUS Eich. 

Fichhoff. Berl. Ent. Zeit. p. 150 

Chapuis) (Syne scok p24 

Chapuis. Mem. Soc. Liége, p. 232 

Leconte & Horn. Col; N.-A:. pp. 523 

Blandford.. Biol. Centr. Am. Col. 4, pt 6, p. 131, 132 



1886 

1896 

1899 

1899 
1899 

1864 

1868 

1873 
1876 

1881 

1883 

1895 

1869 
1873 

1876 

1890 
1900 

1868 

1868 

1869 

1873 
1876 

1888 

1890 

1900 

_(?) Bothrosternus. Blandford. Biol. Centr. Am. Col. 4, pt 6, p. 131 
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7 hubbardi Sz. 

Bothrosternus. Schwarz. Ent. Am, 2:54 

132 

Habitat. Florida. 

Food plant. (?) Hicoria, 

CACTOPINUS Schwarz 

Schwarz. Psyche, vol. 8) sup. 2, p.. 11 

8 hubbardi Sz. 

Cactopinus. Schwarz. Psyche, vol. 8, sup. I, p. 11 

Cactopinus. Schwarz. Ent. Soc. Wash. Proc. 4:368 

Habitat. Arizona. 

Food plant. Cereus giganteus. 

CARPHOBORUS Eich. 

Eichhoff. Berl. Ent; Zeit. p. 27, 44, 46, tab. 1, ig. 8 

iseconte:. wim: Ent. Sec: “Trans. 2:172 

Chapuis. Mem. Soc. Liége, p. 248 

Eeconte. Am, Phil, Soc. Proc. 15 :383 

Eichhoff. Borkenk. p. 129 

Leconte & Horn. Gol. N. A. p. 523 

Judeich-Nitsche. Forstins. 1:445, 446 

g bicristatus Chap. 

Carphoborus. Chapuis. Syn. Scol. p. 97 

Carphoborus. Chapuis. Mem. Soc. Liége, p. 249 

Carphoborus. Leconte. Am. Phil. Soc. Proc. 15:383, 384 

Carphoborus. Packard. U.S. Ent. Com’n, 5th Rep’t, p. 726 

Carphoborus. Smith. Cat. Ins. N. J. p. 364 

Habitat. Georgia (“ Middle and Southern States,’ Chapuis). 

Food plant. Pinus. 

Io. bifurcus Eich. 

Carphoborus. Ejichhoff. Berl. Ent. Zeit. p. 147 

Dendroctonus. Zimmerman. Am. Ent. Soc. Trans. 2:148 

Dendroctonus. Chapuis. Syn. Scol. p. 97 

Carphoborus. Chapuis. Mem. Soc. Liége, p. 249 

Carphoborus. Leconte. Am. Phil. Soc. Proc. 15:383 

Carphoborus. Schwarz. Ent. Soc. Wash. Proc. 1:80 

Carphoborus. Packard. U. S. Ent. Com’n, ‘5th Rep’t, p. 725, 726, 

fig. 255 

Carphoborus. Smath. ‘Cat. Ins. N. J. p. 364 

Habitat. District of Columbia, Tennessee, Gulf States. 

Food plant. Pinus. 
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Ir simplex Lec. 

1876 . Carphoborus)” Leconte.) Am. (Pith Soc, ee teca Es-eas 

1890 Carphoborus. Packard.. U.S) Ent, Conn, 5sthi Rep pp ges 

Habitat. California. 

Food plants. (?) 

CHAETOPHLOEUS Leconte 

1876), Weconte! Yami Phils Socmnoens iy 302 

12 hystrix Lec. ; 

1858 Itylesinus,. econte.7 Acad." Nats sccm ila, Proc. peor 

1868 » Eylesinus.. Leconte. “Amant, Secs anans. =2 171 

1876 Chaetophloeus. Jeconte. Am, Phil. Sce. Proc. 153382 

1892 Chaetophloeus. Blaisdell. Ins. Life, 5:36 

Habitat. California. 

Food plant. Rhus integrifolia. 

CHRAMESUS Leconte 

1868 Leconte. Am, Ent. Soeé. Frans. 2:168 

1676 Leconte’. Am; Phi see Proc. jeee74 

1883 Leconte & Horm Goel N. A’ p. 522 

1895. -Blandiord. Brot. Centr, Am. Col: 45 -pt 6, p. 1425, 169 

RHOPALOPLEURUS Chapuis 

1869 Chapuis. Syn. Scol. p. 46 

1873 Chapuis. Mem. Soc. Liége, p. 254 

to7o. Leconte, Am, Phil Soe Proc, 155374 

13 hicoriae Lec. 

1668 ‘Chramesus., Leconte. Am) int. Soc... Drans/.2 168 

1876- Chramesus. \ Meconte, Am. “Phils Soc. Proc: 155375 

1878 Chramesus. Hubbard & Schwarz. Am. Phil. Soc. Proc. 17:666 

1886 Chramesus. Schwarz. Ent. Am. 2:54 

1890 Chramesus. Packard. U.S. Ent. Com’n, 5th Rep’t, p. 296 

1890 Chramesus. Smith. Ent. Am. 6:53, fig. 

1891 Chramesus. Hamilton. Can. Ent. 23:65 

1892 Chramesus. Hamilton. Ins. Life, 4:268 

1893. Chramesus. Hopkins:..W. Va: Agtic- Exp. Sta. Bul. 31, po a4omeres 

Bik, 322095212 

1893 Chramesus. Smith. N. J. Agric. Rep’t, p. 537, fig. 95 

1894 Chramesus. Hopkins. Can. Ent. 26:280 

1895 Chramesus. Blandford. Biol. Centr. Am. Col. 4, pt 6, p. 170 

1895 Chramesus. Hamilton. Am. Ent. Soc. Trans. 22:346, 378 

1898 Chramesus. Chittenden. Ent. Soc. Wash. Proc. 4:78 

1899 Chramesus. Lugger. Minn. Agric. Exp. Sta. Bul. 66, p. 316 

1900 Chramesus.’: Smith. \@at Ins’ N. J. ps 364 

1906 Chramesus. Felt. N. Y. State Mus. Mem. 8, 2:336, 448-49, 502 
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lecontei Chap. 

Rhopalopleurus. Chapuis. Syn. Scol. (?) 

Rhopalopleurus. Chapauis. Mem. Soc. Liége, p. 255 

=—icoriae Lec. “Leconte. Am. Phil. Soc. Proc. 15:375 

Habitat. Canada, eastern, middle and western United States 

Food plants. Hicoria, oak buds (?). 

14 chapuisii Lec. 

Chraniesus. “Leconte: Am. Phil. Sor: Proc. 15 :375 

Chramesus. Schwarz. Ent. Am. 2:54 

Habitat. Louisiana, 

Food plants. (?) 

CNESINUS Leconte 

Leconte. Am. Ent. Soc. Trans.. 2:171 

Leconte. Am, Phil) Soc, Proc. .15:378 

Leconte & Horn, Col. N. A. p. 523 

Blandford. Biol. Centr: Am. Col: 4, pt 6, p. 132, 135 

NEMOPHILUS Chapuis 

Chapuis. Syn. Scol. p. 27 

Chapuis. Mem. Soc. Liége, p. 235 

Meconte, Am. Phil. Soc. Proc. «15 :378 

15 strigicollis Lec. 

Cnesinus. Leconte. Am. Ent. Soc. Trans. 2:171 

Cnesinus. Leconte. Am. Phil. Soc. Proc. 15:278 

Cnesinus. Schwarz. Am. Phil. Soc. Proc. 17:468 

Cnesinus. Schwarz. Ent. Am. 2:54 

Cnesinus. Hamilton. Can. Ent. 19:66 

Cnesinus. Schwarz. Ins. Life, 3:87 

Cnesinus. Schwarz. Ent. Soc. Wash. Proc. 2:79 

Cnesinus. Hamilton. Am. Ent. Soc. Trans. 22:346, 378 

Cnesinus. Blandford. Biol. Centr. Am. Col. 4, pt 6, p. 136, 139 

Cnesinus. Hopkins. Ent. Soc. Wash. Proc. 4:343 

Cresinus... omath, Cat, Ins. N.J. p; 365 

Cnesinus. Hopkins. Ent. Soc. Wash. Proc. 8:113 

strigillatus Chap. 

Nemophilus. Chapuis. Syn. Scol. p. 27 

Nemophilus. Chapuis. Mem. Soc. Liége, p. 235 

= strigicollis Lec. Leconte. Am. Phil. Soc. Proc. 15:378 

Habitat. Pennsylvania, Illinois, South Carolina, West Virginia, 

North Carolina, Texas, Mexico. 

Food plants. Toxylon pomiferum, Liquidambar, Smilax, 

Hickoria (pith of twigs), Pyrus (?). 



go 

COCCOTRYPES Eich. 

Eichhoff. Rat. Tom. pp, 57.308 

Eichhoff. Borkenk. p. 52, 74, 267 

Leconte & Horn. 

Blandford. Ent. Soc. Lond. Trans. 

Bostrichus. 

Bostrichus. 

Bostrichus. 

Bostrichus. 

Bostrichus. 

Bostrichus. 

Bostrichus. 

Bostrichus. 

Anisandros. 

Dryocoetes. 

Coccotrypes. 

Coccotrypes. 

Coccotrypes. 

Coccotrypes. 

Coccotrypes. 

Bostrichus. 

(?) =dactyliperda Fabr. 

Food plants. 

Erichson. 

Leconte. 

Fabricius. 

Col NLA: p. 518 

NEW YORK STATE MUSEUM 

p. 98 

16 dactyliperda Fabr. (?) 

Syst. El. 2 387, 14 
Lucas: Expy Ale. ‘pi-a64, tap. 40,.ne 1 

Dej. Cat.) 332 

Dutt. Fn. Ast. 

lOniInNS Stet Mik. Zeit: 

Bach. Kaef. 

Doebner. Zool. | 

Hichhotin uber. BmteZeits pe 277. 

Ferrari. 

3:95, 12 

22230 

2:184. 

Borkenk. p. 26 

p. 116 (2) 

Redtenb. Fn. Aust. ed. 3. 2:381 

Bachhot, “Rat. - vem p. 58, 3090 
Eichhoff. Borkenk. p. 52, 74, 267 

Schwarz. Ihnt. Am. 2:42 

Hamuiltem, Ama.) Hut Sec: Trans. 16-159 

Hamilton. Am. Ent. Soc. Trans. 21:406 

palmicola Horn. 

Hornune. sStett. (ents Aete.s peenno ce) 

Fichhoff. Borkenk. p. 268 

Habitat. Europe, Africa, America (carried in nuts). 

Dates, betel. 

CORTHYLUS Erichson 

Wieg. Archiv. 1:64 

Eichhoff. Berl. Ent. Zeit. 

Eichhoff. Berl. Ent. Zeit. 

Ar EPhih. Soc. Proc: 

Pp. 279 

Pp. 207 

Eichhoff. Rat. Tom. p. 66, 421 

Leconte & Horn. 

Hubbard. Un Sire at Sl. 7: 

Cot IN: A. pp. 517 

fl. Ss. 

15 :347 

p.. 20 

Blandford. “Biol, Centr Am. “Col. 4) apt "G; “p. 251-54 

Ferrari. 

Blandford. 

Corthyius. Hopkins: W. Va. Agric: Exp. Sta. Bul. 36, p. 3i¢-36 

fig. 27-30 

Corthylus. Hopkins. 

MORIZUS Ferrari 

Biol. 

Borkenk. p. 590, 69 

Centr. Am. Col. 4, pt 6, p. 231 

17 columbianus Hopk. 

Can. Ent. 

Corthylus.., Hopkins... ths. Wiite; 6-281, 282; 7-140 

26 :277 
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Corthylus. 

Corthylus. 

Corthylus. 

Corthylus. 

Habitat. 

Hopkins. Ent. Soc. Wash. Proc. 3:104, 107 

Bibbare: U.S: Oive Eat: Buk 7: n.-s: p. 17-38 

Blandford. Biol. Centr. Am. Col. 4, pt 6, p. 253, 254 

Felt. N. Y. State Mus. Mem. 8, 2:702 

Virginia, West Virginia, Michigan (?), Massachusetts. 

Food plants. Quercus alba, Fagus americana, Tilia, 

Acer, Lartadendron tudipiier.a. 

Crypturgus. Zimmerman. Am Ent. Soc. Trans. 2:144 

Cryphalus. Leconte. Am. Ent. Soc. Trans. 2:154 

Corthylus. Leconte. Am. Phil Soc. Proc. 15 :347 

Crypturgus. Eichhoff. Rat. Tom. p. 460. 
Corthylus. Merriam. Am. Nat. 17:84-86, fig. I-5 

Corthylus. Packard. ‘U.S. Ent. Com’n, 5th Rep’t, p. 380, 300, fig. 144, 

145 
Corthylus. Schwarz. Ins. Life, 3:178 

Corthylus. Schwarz. Ent. Soc. Wash. Proc. 2:109-15 

Gorthylis>~ Hepkins. W. Va. Agric. Exp. Sta, Bul. 31, p. 127; Bul. 

52 207 

Corthylus. Hopkins. Ins. Life, 6:281; 7:145 

Corthylus. Hopkins. Can. Ent. 26:277 

Corthylus. Hamilton. Am. Ent. Soc. Trans. 22:346, 378 

Corthylus. Hopkins. Ent. Soc. Wash. Proc. 3:104 

Bostayues Giinbhard U.S. Div, Fut. Bul, 7. nn. s. p. 16-17 

Catthyius. Smith. Cat. Ins: N. fj. p. 36r 

Corthylus. Blandford. Biol. Centr. Am. Col. 4, pt 6, p. 253, 254 

Corthylus. Felt. N. Y. State Mus. Mem. 8, 1:50, 65-67, fig. 7 
Corthylus. Felt. N. Y. State Mus. Mem. 8, 2:732 

Habitat. Eastern, middle, southern and western United States. 

Food plants. Acer saccharum, Sassafras, Cornus, Carpinus, 

Cosylus, .Ostrya, Gaylussateia resinosa. 

19 spinifer Sz. 

Corthylus. Schwarz. Ent. Soc. Wash. Proc. 2:114 

Corthylus. Hopkins. Ent. Soc. Wash. Proc. 3:104 

Habitat. South Florida. 
Food plant. Quercus, 

CRYPHALUS Erichson 

Erichson. Wieg. Archiv. 1:64 

Eichhoff. Berl. Ent. Zeit. p. 34, 45, 46 

18 punctatissimus Zimm. 

Leconte. Am. Ent. Soc. Trans. 2:151, 153 

Leconte. Am. Phil. Soc. Proc. 15:361 

Eichhoff. Borkenk. p. 45, 172 

Eichhoff. Rat. Tom. p. 121 

Leconte & Horn. Col. N. A. p. 518 

Goz. Rev'd. Ent. 4:278 

Bedel. Faun. Col. Seine, 6:396, 307 



187 

1878 

1879 
1886 

1837 
1854 
1862 

1874 
1878 

1881 

1888 

1895 
1899 
IQOI 

1906 

1907 

Judeich-Nitsche. 

Barbey. Scol. Europ. Cent. 

Blandford. 

NEW YORK STATE MUSEUM 

1 :448, 451, fig, 
p. 69 

Biol -CentrAm.s Col. <A apt ‘0,225 

Forstins. 

ERNOPORUS Thomson 

Thomson. Skand. Col. 1:147; vii:360 

Blandford. Biol. Centr. Am; Col. 4, pt 6. p. 226 

20 jalappae Letz. 

Bostrichus. Letzner. Abh. Schles. Jahrb. 

Bostrichus. Letzner. Arb. Verand. Schles. Ges. p. 99 

Cryphalus (Ernoporus). Ferrari. Borkenk. p. 12, 14, 16, note 4 

Cryphalus. Ejichhoff. Rat. Tom. p. 134 

Cryphalus. Eichhoff. .Borkenk. p. 46, 74, 187 

Cryphalus.” Schwarz, “Ont, Put See: 14730 

Cryphalus.. Schwarz, Ent, Am. 2:42 

Cryphalus. Blandford. Ins. Life, 6:261 

Cryphalus. Hamilton. Am. Ent. Soc. Trans. 21 :406 

Cryphalus:> Schwarz. Ent Sec. Washt Proc. 4-242 

Habitat. Mexico (?), exported to various countries, Europe, United 

States, etc. 

Food plant. Jalap root. 

21 miles Lec. 

Gryphalus. Leconte: Am Phil Seely Proc> 17-443 

Cryphalus. Schwarz. Am, Phil. See. Proc. 172468 

Habitat. Florida. 

Food plant. Pinus (?). 

22 mucronatus Lec. 

Cryohalus,’ Leconte U.S, Geol Sum Bil sisc18 
Cryphalus. Schwarz. Ent. Am. 2:42 

Habitat. Colorado. 

Food plants. 

Bostrichus, 

Cryphalus. 
Cryphalus. 

Cryphalus. 

Cryphalus. 

Cryphalus. 

Cryphalus. 

Tomicus. 

Cryphalus. 

Cryphalus. 

eS 

Cryphalus. 

Cryphalus. 

23 piceae Ratz. 

Ratzeburg. Forstins. 1:163 

Bach. Kafer. 2:136 

Doebner. Zool. 2:168 

Redtb: Fm. Adist. ed.) 3.°%2:376 

Bichmoit.y Rat om, wep i2,..022 

Eichhoff. Borkenk. p. 45, 172-76, fig. 38, 30 
Bedel. Faun. Col. Seine, 6:398, 414 

Judeich-Nitsche. Forstins. 1:492 

Hopkins. W.~Va. Agric. Exp. Sta. Bul, s56) peers 

Barbey. Scol. Europ: Cent. p. 60, pl.°2,. fig) t5.peee: 

Felt. N. Y. State Mus. Mem. 8, 2:753 

Tredl. Nahrungs. Verbreit. Borkenk. Europ. p. 12 
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asperatus abietis Ferr. 

Cryphalus. Ferrari. Borkenk. p. 12, (7) 
=piceae Ratz. Eichhoff. Rat. Tom. p. 122 

Habitat. France, Germany, Austria, Turkey, United States (West 

Virginia, New York), Canada. 

Food plants. Pinaceae. 

24 rigidus Lec. 

Cryphalus. Leconte. Am. Phil. Soc. Proc. 15:362 

Cryphalus. Hubbard & Schwarz. Am. Phil. Soc. Proc. 17 :666 

Cryphalus. Schwarz. Ent. Am, 2:42 

Habitat. Canada, Michigan, 
Food plants. 

25 (?)robustus Eich. 

Cryphalus. Ejichhoff. Berl. Ent. Zeit. p. 131 

Cryphalus. Leconte. Am. Phil. Soc. Proc. 15:362 

Cryphalus. Ejichhoff. Rat. Tom. p. 121 

Habitat. “Am. Septent.” 

Food plants. 

26 striatulus Mannh. 

Cryphalus. Mannerheim. Bul. Mosc. p. 235 

Cryphalus. Leconte. Am. Phil. Soc. Proc. 15 :362 

Cryphalus. Ejichhoff. Rat. Tom. p. 147 

Cryphalus. Schwarz. Ins. Life, 7:255 

Cryphalus. Hamilton. Am. Ent. Soc. Trans. 21:35 

Cryphalus. Felt. N. Y. Forest, Fish & Game Com’n Rept 7:516 

Cryphalus. Felt. N. Y. State Mus. Mem. 8, 2:376, 650, 673 

Habitat. Alaska, Utah, New York. 

Food plants. Picea engelmanni, Pinus, Abies, Tsuga. 

27 (?)terminalis Mannh. 

Bostrichus. Mannerheim. Bul. Mosc. p. 208 
Ferrari. Borkenk. p. 75 

Bostrichus. Leconte. Am. Ent. Soc. Trans. 2:177 

Cryphalus (?) Henshaw. Col, N. A. p. 148 

Habitat. California. 

Food plants. 

CRYPTURGUS Erichson 

Erichson. Wieg. Archiv. 1:60 

Eichhoff. Berl. Ent. Zeit. p. 33, 44, 46 

Zimmerman. Am. Ent. Soc. Trans. 2:142, 143 

Leconte. Am. Phil. Soc. Proc. 15 :387 

Provancher. Faun. Ent. Can. 1:565 

Eichhoff. Rat. Tom. p. 72 

Eichhoff. Borkenk. p. 64, 165 
Leconte & Horn. Col. N. A. p. 523, 524 

Bedel. Faun. Col. Seine, 6:389, 3905 

Judeich-Nitsche. Forstins. 1:448, 451 

Barbey. Scol. l’Europ. Cent. p. 68 
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28 alutaceus. Sz. 

1893 Crypturgus. Schwarz. Ins. Life. 5:288 

1894 Crypturgus. Schwarz. Ent. Soc. Wash. Proc. 3:17 
1899 Crypturgus. Hopkins. W. Va. Agric. Exp. Sta. Bul. 56,'p. 448 
1906 Crypturgus, Felt. N. Y. State Mus. Mem. 8, 2:753 

Habitat. Maryland, West Virginia, Florida. ne 

Food plants. Picea, Pinus.palusiris,? Pinus eae 

29 atomus Lec. 

1868 Crypturgus. Leconte. Am, Ent. Soc. Trans. 22152 

1876. (Crypturgus. Leconte.” ~Am: Phil Scesteroe. eae 

1877 Crypturgus. Provancher. Faun. Ent. Can. 1-565 

1878 Crypturgus. Eichhoff. Rat. Tom. p.-75 

1886 (?) =pusillus Gyll. Schwarz. Ent. Am. 2:56 

1889 —pusillus Gyll. Hamilton. Am. Ent. Soc. Trans. 16:159 

1889 Crypturgus. Hamilton. Am. Ent. Soc. Trans. 16:159 | 

1890 Crypturgus. Packard. U. S. Ent. Com’n, 5th Rep’t, p. 727, 825,. 861, 
872, fig. 256 

1891 —pusillus Gyll. Hamilton. Ins. Life. 4:132 

1894 —pusillus Gyll. Schwarz. Ent. Soc. Wash. Proc. 3:17 

1898 Crypturgus. Blandford. Ent. News, 9:6 

1900 —pusillus Gyll. Smith. Cat. Ins. N. J. p. 365 

1904. Crypturgus. Hopkins. U.S, Div. Ent Bull 48) p. 260 

1905 (Crypturgus. Curries “Ux Ss. Div obmi) Bal Sapo Sans 

1906 Crypturgus. Felt N.-Y¥. State Mus, Mem. 8 2:328, 356 a 

Habitat. Canada, eastern United States. 

Food plants. Pinus, Picea, Abies, Tsuga. 

30 pusillus Gyll. 

foro... Bostrichis-Gyllempal. wilin Succ: 6 saz (16) 

1634 Bostrichus. - artic. Convers: Lex. p. 110-12 

1837 Bostrichus. Ratzebueg. Forstims. 1:16a, th: 13. fis. 16 

1839 Bostrichus. Ratzeburg. Forstins. 1:196-08, t. 13, fig. 16 

1854 Crypturgus. Bach. Kaefer, 22137 

1856 Perris. Anm Pr.- p.. 2o2 

1862: ‘Cryptureus, 2Doebner, Zool. 2167 

1864 ~Crypturgus. Eichhofi.. “Berl: Ent. Zeit.%. 1, fieoi2;, Came 

1867 Crypturgus. Ejichhoff. Berl. Ent. Zeit. -p. 404 

1878 -Cryptureus-” Bichhoti, -sRati donk ip: -73 

1881 Crypturgus. Ejichhoff. Borkenk. p. 165 

1888 Crypturgus. Bedel. Faun. Col. Seine, 6:395, 412 

1889. .Crypturgus. Hamilton... Am, Ent. Sec. Trans: 16:159 

1893 Crypturgus. Hopkins. W. Va. Agric. Exp. Sta, Bul. 31, p. 14 etc.; 

Bul22, 5p: e213 

1894 Crypturgus. Schwarz. Ent. Soc. Wash. Proc. 3:17 

1894 Crypturgus. Hamilton. Am. Ent. Soc. Trans. 21 :407 

1894 Crypturgus. Blandford. Ent, Soc. Lond. p. 82 | 

1895 Tomicus. Judeich-Nitsche. Forstins. 1:527 

1897 Crypturgus. Johnson.- Penn. Agric. Rep’t, -p. .78-70, fig: 3 
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1898 Crypturgus. Blandford. Ent, News, 9:6 

1899 Crypturgus. Hopkins. W. Va. Agric. Exp. Sta. Bul. 56, p. 346, 448, 

fig. 96 

1900 Crypturgus. Smith. Cat. Ins. N. J. p. 365 

1901 Crypturgus. Barbey. Scol. PEurop. Cent. p. 68, pl. 2, fig. 13; pl. 7, 

fig. 5 

1907 Crypturgus. Trédl. Nahrungs. Verbreit. Borkenk. Europ. 11. 

[Entomol. Blatter, Nr. I mit 6] 

Habitat. Europe, Japan, eastern United States. 

Food plant. Pinaceae. 

= 1DENDROCTONUS Erichson 

1836 Erichson. Wieg. Archiv. 1:52 5 

1864 Eichhoff. Berl. Ent. Zeit. p. 26, 44, 46 
1866 Lacordaire. Ins. Col. 7:360 

1868 Zimmerman. Am. Ent. Soc. Trans. 2:148, 149 

1869 Chapuis. Syn. Scol. p. 34 
1873 Chapuis. Mem. Soc. Liége, p. 242 

1876 Leconte. Am. Phil. Soc. Proc. 15:384 

1877. Provancher. Faun. Ent. Can. 1:572 

1881 Eichhoff. Borkenk. p. 125 
1883 Leconte & Horn. Col. N. A. p. 523 

1890 Dietz. Am. Ent. Soc. Trans. 17:27 

1895 Judeich-Nitsche. Forstins. 1:445, 446 

1895 Blandford. Biol. Centr. Am. Col. 4, pt 6, p. 143, 146 

1901 Barbey. Scol. l’Europ. Cent. p. 55 

1906 Felt. N. Y. State Mus. Mem. 8, 2:337 

3I approximatus Dietz 

1890 Dendroctonus. Dietz. Am. Ent. Soc. Trans. 17:28, 31 

1902 Dendroctonus. Schwarz. Ent. Soc. Wash. Proc. 5:32 

1902 Dendroctonus. Hopkins. U. S. Dep’t Agric. Yearbook, p. 281 

1903. Dendroctonus. Hopkins. Can. Ent. 35:61 

1904. Dendroctonus. Hopkins. U. S. Div. Ent. Bul. 48, p. 44 

1904 Dendroctonus. Hopkins. U. S. Dep’t Agric. Yearbook, p. 281 

1905 Dendroctonus. Hopkins. U. S. Div. Ent. Bul. 56, p. 11 

1905 Dendroctonus. Hopkins. Ent. Soc. Wash. Proc. 7:81 

1907 Dendroctonus. Fall & Cockerell. Am. Ent. Soc. Trans, 33:218 

1908 Dendroctonus. Burke. Ent. Soc. Wash. Proc. 9:115 

Habitat. Arizona. 
Food plant. Pinus ponderosa. 

1 The recent work on the genus Dendroctonus by Dr A. D. Hopkins, entitled The Genus 
Dendroctonus, and published by the Bureau of Entomology of the United States Depart- 
ment of Agriculture, as Technical series no. 17, part 1, has been received too late to be 
inserted in this list, 
The treatise referred to discusses the structure of these beetles in detail, giving a long 

series of very fine plates. Besides describing a number of new species and putting the synon- 
ymy of the various names in final shape, many new food nlants are given, and the distri- 
bution of the various species is more exactly defined. Excellent figures of the various 
species are given. 
The following new species are described from America north of Mexico: barberi Hopk, 

convexifrons, Hopk., arizonicus Hopk., jeffreyi Hopk., pseudotsugae 
Hopk., engelmanni Hopk., borealis Hopk., murrayana Hopk. 
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32 brevicomis Lec. 

Leconte. “Aim, Phil.-Sec. Proc: 15 384300 

= frontalis Zimm. Dietz. Am. Ent. Soc. Trans. 17:28 

Dendroctonus. 

Dendroctonus. 

Dendroctonus. 

Dendroctonus. 

Dendroctonus. 

Dendroctonus. 

Dendroctonus. 

Dendroctonus. 

Dendroctonus. 

Packard. U.S. Eat. Comin, sth Rept, ptgez 

Hopkins) U.Si- Dive Ent: Bal 210 “pac 

Hopkins. Ent. Soc. Wash. Proc. 5:3 

Hopkins. U. S. Dep’t Agric. Yearbook, p. 281 

Hopkins. U.S. Div. Ent Bul 48) pas 

Hopkins. U. S. Dept Agric. Yearbook, 231 

Hopkins. Ent. Soc. Wash? Proc: 7 -147,, pia 

Currie’: UssS 5 Din Pree Bal oc yep ee 

Webb. U. S. Drv. Ent. Bull 58, pt’2, py 20.2200 sme 

Habitat. Cascade and Rocky mountain region of United States. 

Food plants. 

G2) Fabrics. 

Dendroctonus. 

Dendroctonus. 

Dendroctonus. 

Dendroctonus. 

Dendroctonus. 

Dendroctonus. 

Dendroctonus. 

Dendroctonus. 

Pinus ponderosa, Pinus lam ber pmanae 

33 frontalis Fabr. | 

Syst. El. 2:389 

Zimmerman. Am. Ent, Soc. Trans. 27149 

eeconte.. Am, Ent oSec. (rans; 22174 

Lecontes Am, Phil. Sec. Proc. 157384 e350 

Dietz... Amant Soc. Trans. 17 226:522 

Packard. -U..S. Ent: Com'n, Sth Rep & pages 

Hopkins. Ent. Soc. WaSh. Proc. 2:353 

Hopkins. Science, July 29, 20:64 

Hopkins. .W. Va. Agric. Exp. Sta: Bal? one eee 

Bul, 32, 4p: 213 

Dendroctonus. 

Dendroctonus. 

Dendroctonus. 

Dendroctonus. 

Dendroctonus. 

Dendroctonus. 

fig. 43 
Dendroctonus. 

Dendroctonus. 

Dendroctonus. 

fig. 246 

Dendroctonus. 

Dendroctonus. 

Dendroctonus. 

Dendroctonus. 

Dendroctonus. 

Dendroctonus. 

Hopkins. Ins. Life, 5 :187-89 

Riley. Ins. Life, 6:140 

Hopkins. Ins. Life, 6:126 

Hopkins. Can. Ent. 26:280 

Hopkins. Can. Ent. 28:250 

Chittenden. -U. S. Div. Ent. Bul. 72. n. se poses 

Sehwarz. nt. Soc: Wasit serec. 4:81 

Hopkms. . Ent. Soc: Wash. Proc. 4::343 

Lugger. Minn. Agric. Exp. Sta. Bul. 66, Pp. 395, 3s 

Hopkins. W. Va. Agric. Exp. Sta. Bul. 56,p5 05 

Hopkins.) S, Div: But: Bull or op, tee 

Hopkins U. S. Div, Ent. Bul. 28, pl. om 

Hopkins:, U. S. Dep't Agric. Yearbook, p. a7aa%5 

Hopkins. Can, Ent. 35:59 

Hopkins. U: S: Div. Ent. Bul. 48, p. 43s 

hee pl Vere 

Dendroctonus. 

Dendroctonus. 

Dendroctonus. 

Dendroctonus. 

Hopkins. U.S. Dep’t Agric. Yearbook, p) 270-75 

Hopkins: Ent. Soc: Wash: Prec 7260 

Currie. U.S) Div. Ent: Bul. 53 prea 

Fett. INS YState: Mus. ‘Memys "1-0" > 
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Dendroctonus. Fiske. Ent. Soc. Wash. Proc. 9:24, 25, 26 

Dendroctonus. Hopkins. Ent. Soc. Wash. Proc. 9:131 

Habitat. Eastern and southern United States. 

Food plants. Pinus, Picea. 

34 monticola Hopk. 

Dendroctonus. Hopkins. U. S. Div. Ent. Bul. 56, p. 11 

Dendroctonus. Burke. Ent. Soc. Wash. Proc. 9:12, 115 

Habitat. Western United: States. 

Booed plas. Prods Pambertian a, P.-monticola, PF 

mirrayana: Po ponderosa, Picea engelmannt. 

35 obesus Mannh. 

Hylurgus. Mannerheim. Bul. Mosc. p. 296 

Hylurgus. Mannerheim. Bul. Mosc. p. 356 

Wendroctonus. Leconte. Am, Ent. Soc. Trans. 2:173 

Dendroctonus. Chapuis. Mem. Soc. Liége, p. 243 

—=rufipennis Kirby. Leconte. Am. Phil. Soc. Proc. 15 :385 

Dendroctonus. Provancher. Faun. Ent. Can. 1:573 

Dendroctonus. Provancher. Faun. Ent. Can. v. 1, Add. et Cor. p. 13 

—rufipennis Kirby. Hamilton. Am. Ent. Soc. Trans, 21:35 

Dendroctonus. Hopkins. U: S. Div. Ent. Bul. 21, p. 15 
Dendroctonus. Hopkins. Ent. Soc. Wash. Proc. 5:3 

Dendroctonus. Hopkins. Can. Ent. 35:60 

similis Lec. 

Dendroctonus. Leconte. Pac. R. R. Explor. Ins. p. 59 

—=obesus Mannh. Leconte. Am. Ent. Soc. Trans. 2:173 

Dendroctonus. Leconte. Am, Phil. Soc. Proc. 15 :384, 385 

—=obesus Mannh. Provancher. Faun. Ent.: Can. 1 :373 

Dendroctonus. Hubbard & Schwarz. Am. Phil. Soc. Proc. 17 :666 

—rufipennis Kirby. Provancher. Faun. Ent. Can. v. 1, Add. p. 13 

Dendroctonus. Dietz. Am. Ent. Soc. Trans. 17:28, 30 

Dendroctonus. Packard. U. S. Ent. Com’n, 5th Rep’t, p. 721, 722 

Dendroctonus. Cook & Davis. Mich. Agric. Exp. Sta. Bul. 73, p. 15 

—=rufipennis Kirby. Hamilton. Am. Ent. Soc. Trans. 21:35 

=obesus Mannh. Hopkins. Can. Ent. 35:60 

Dendroctonus. Fall & Cockerell. Am. Ent. Soc. Trans. 33:218 

Habitat. Canada, Oregon, Colorado, Virginia, Texas, New Mexico. 

Food plants. 

36 piceaperda Hopk. 

Dendroctonus. Hopkins. U. S. Div. Ent. Bul. 28, p. 16, pl. 11 

Dendroctonus. Hopkins. U. S. Dep’t Agric. Yearbook, p. 266-70, 

fig. 23, 24 

Dendroctonus. Hopkins. U. S. Div. Ent. Bul. 48, p. 26 

Dendroctonus. Hopkins. U. S. Dep’t Agric. Yearbook, p. 266-70 

Dendroctonus. Currie. U. S. Div. Ent. Bul. 53, p. 82 
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Dendroctonus. Hopkins. U.S. Div. Ent. Bul. 56, p. 10-11 

Dendroctonus. Felt. N. Y. State Mus. Mem. 8, 2:338, 379-85, 6093, 

fig. 85 

Dendroctonus. Burke. Ent.-Soc. Wash, Proc 6:4,55 ; 

Dendroctonus. Fall & Cockerell. Am. Ent. Soc. Trans. 33:218 

Habitat. New Brunswick to New York, New Mexico. 

Food plants: Picea canadensis, Picea manuuade 

37. ponderosae Hopk. 

Dendroctonus. Hopkins. U. S. Div. Ent. Bul. 32, p. 10. 

Dendroctonus. Hopkins. U. S. Dep't Agric. Yearbook, p.) 275.0% 

MOT O27 20, ao 

Dendroctonus. Gillette. .Col, Agric, Rept, 24 :118 

Dendroctonus. Hopkins. U. S. Dep’t Agric. Yearbook, p. 275, 281 

Dendroctonus. Hopkins. U. 5. Div. Ent. Bul. 48, -p. 44, pl ee 

ple ae ye ae 

Dendroctonus.. Hopkins. Ent. Soc. Wash. Proc. 77147, piv 

Dendroctonus. -Hopkins. U. S. Div. Ent. Bul. 56, p. 10-22) 9s Ge 

Dendrectenus. Currte. U. S. Div. Ent. Bul. 53, -p. reo 

Dendroctonus. Burke. Ent. Soc. Wash. Proc. 7:4 

Habitat. Rocky mountain region. ; 

Food plants. Pinus, Picea. 

38 punctatus Lec. 

Dendroctonus. Leconte. Am. Ent. Soc, Trans. 2:173 

Dendroctonus. ueconte; “Am. Pil. -Scc. Proc:) 15 3847385 

Dendroctonus. Schwarz. Ent. Am, 2:56 x 

=ruhpennis Kirby. Dietz. Am. Ent. Soc, Trans! 1728 

Dendroctonts. “Packard. U.S. ut. Comn, 5th Rep type ge 

== runpenmis: Kichy.. Hannlton. Am, nt, Soc: (raus?2@nc2. 

= ruhpennis Kirby. Johnson: Penn. Dep't Agric. An. Repity pm 7a.00 

key, : 

Dendroctonus. Hopkins. Ent. Soc. Wash. Proc. 5:3 

Habitat. New York, Quebec. — 

Food plants. 

39 rufipennis Kirby 

Hylurgus. Kirby. Faun. Bor. Am. 4:195 

Hylurcus: Maanh. “Bul. -Mosc. p. 238, {217} 

Dendroctonus. Leconte. Am. Phil. Soc. Proc. 15:384, 385 

Dendroctonus. “Provyancher, ~ Faun: Ent. Cano -1 578 

Dendroctonus. * Provancher. . Faun. Ent: Can.: v. 1, Add Seb eGo 

my hy lat. 

Dendroctonus. Schwarz. Ent. Am. 2:56 

Dendroctonus. Dietz. Am Ent. Soc. Trans. 17226 

Hylureus: Packasd., U.3S:.- Hit ‘Comin, Sth Rept p. oe 

Dendroctonus; Schwarz. Jns.-lLafe, 7:255 

Dendroctonus. Hamilton. Am. Ent. Soc. Trans. 21:36 
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Dendroctonus. Johnson. Penn. Agric. Rep’t, p. 73-77, fig. 2 

Dendroctonus. Hopkins. Ent. Soc. Wash. Proc. 4:343 

Dendroctonus. Hopkins. W. Va. Agric. Exp. Sta. Bul. 56, p. 349, 393 
Dendroctonus. Smith. Cat. Ins. N. J. p. 364 

Dendroctonus. Felt. N. Y. State Mus. Mem. 8, 2:753 

Tredl. Nahrungs, Verbreit. Borkenk, Europ. 11 [Entomol. Blatter, 

Nr. I mit 6] 
Habitat. 

Food plants. 

Alaska, Canada, northern United States. 

Picea, Pinus. 

40 simplex Lec. 

Dendroctonus. Leconte. Am. Ent. Soc. Trans. 2:173 
Dendroctonus. Leconte. Am. Phil. Soc. Proc. 15 :384, 385 

Dendrectonts. Provancher. Faun. Ent. Can. v. 1, Add. et Cor, 

p. 13;.14 
Dendroctonus. Schwarz. Ent. Am. 2:56 

Dendroctonus. Schwarz. Ins. Life, 1:162 

=rufipennis Kirby. Schwarz. Ent. Soc. Wash. Proc. 1:175 

Dendroctonus. Dietz. Am. Ent. Soc. Trans. 17:28, 31 

Dendroctonus. Packard. U. S. Ent. Com’n, 5th Rep’t, p. 722 

Dendroctonus. Hopkins. Ent. Soc. Wash. Proc. 4:343 

Dendroctonus. Hopkins. W. Va. Agric. Exp. Sta. Bul. 56, p. 3904 
Dendroctonus. Felt. N. Y. State Mus. Mem. 8, 2:752 

Dendfoctonus, Fall & Cockerell. Am. Ent. Soc. Trans. 33 :218 

Habitat. Canada to West Virginia, Colorado, California, New 

Mexico. 

Food plants. Picea, Warix. 

41 terebrans Oliv. 

Seolytus. Olivier. Ent. 4:78, p. 6, pl. 1, fig. 6, a-b 

Hylurgus. Harris. Inj. Ins. Mass. p. 72 
Hylurgus. Harris. Rep. Ins. Inj. Veg. p. 75-76 

Hylurgus. Fitch. Nox. Ins. N. Y. 4th Rep’t, p. 728 

Dendroctonus. Lacordaire. Gen. Col. 7:361 

Dendroctonus. Zimmerman. Am. Ent. Soc. Trans. 2:149 

Dendroctonus. Leconte. Am. Ent. Soc. Trans, 2:173 

Dendroctonus, Chapuis. Syn. Scol. p. 35 

Dendroctonus. Chapuis. Mem. Soc. Liége, p. 243 

Dendroctonus. Leconte. Am. Phil. Soc. Proc. 15:384, 385 

Dendroctonus. Thomas. Nox. Ins. Ill. 1st Rep’t, p. 146 

Dendroctonus. Provancher. Faun. Ent. Can. 1:572 

Dendroctonus. Provancher. Faun. Ent. Can. v. 1, Add. et Cor. 

p. 13, 14 

Dendroctonus. Schwarz. Am. Phil. Soc. Proc. 17:469 

Hylurgus. Saunders. Ont. Ent. Soc. 10:5 

Hylurgus. Saunders. Ont. Ent. Soc. 14:55 

Dendroctonus. Schwarz. Ent. Am. 2:56 

Dendroctonus. Schwarz. Ent. Soc, Wash. Proc. 1:80 



IOO 

1890 

1890 

1893 

1804 
1895 
1897 
1899 
1899 

¥899 

1900 

IQOI 

IQOI 

1902 

1904. 

1905 

1906 

1907 

1860 

1868 

1873 
1876 

1877 

1895 
1902 

1903 
1903 

1904 

1904 

1905 
1905 

1905 
1908 

1868 
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Dendroctonus. 

Dendroctonus. 

fig. 250 

Dendroctonus. 

etc. 3: Bul. 32, 

Dendroctonus. 

Dendroctonus. 

Dendroctonus. 

Dendroctonus. 

Dendroctonus. 

415, 421 
Dendroctonus. 

247 
Dendroctonus. 

Dendroctonus. 

eh e228 

Dendroctonus. 

Dendroctonus. 

Dendroctonus. 

Dendroctonus. 

pl. IV 

Dendroctonus. 

NEW YORK STATE MUSEUM 

Dietz. Am. Ent. Soc. Trans. 17:28, 29 

Packard. U. S.. Eat, Com’n; sth Rep’t; po yeemene: 

Hopkins. W..Va. Agric. Exp. Sta: Bul>grapiers 

p. 213 
Hopkins. Can. Ent. 26:280 

Hamilton. Am, Ent. Soc. Trans. 222346, 376 

Blandford. Biol. Centr. Am. Col.4, pt 6,:p4e 
Hopkins. Ent. Soc. Wash. Proc. 4:343 

Hopkins. .W. Va. Agric. Exp. Sta. Bullsgesapmeae2 

Lugger. ..Minn. Agric. Exp. Sta. Bul. 66,%p7417, en 

Smith.-Cat: Ins. NJ. pi 3604 

Felt. Forest, Fish & Game Com’n Rep’t, 7 :480-81, 

Hopkins. U. S. Div. Ent. Bul. 28, pl. XII 

Felt. U.S. Div. Ent? Ball 31, p64 

U. Ss Div. Ent? Bul.-48) pk Vile 

Brt.; Soc. Wash. “Proc 4 7eem 

Hopkins. 

Hopkins. 145, 1473 

Felt. N. Y: State Mus. Mem. 8, 2:333,.336, 34245 

357, fig. 64, 65, 66 
Dendroctonus. 

Habitat. 

Snow. Kan. Acad. Sci. Trans, 20, pt 2, p. 64 

Canada, United States. 

Food plants. Pinus, Picea. 

Dendroctonus. 

42 valens Lec. 

Leconte. Pac. R. R. Explor, Ins: v. 12, pi 2piss 

—=terebrans Oliv. Leconte. Am. Ent. Soc. Trans. 2:173 

Dendroctonus. 

= terebrans Oliv. Leconte. 

Mem. Soc. Liége, p. 243 

Am: Phil; * Soc: Proc. 2155265 

Chapuis. 

=terebrans Oliv. Provancher. Faun. Ent. Can. 1:572 

—terebrans Oliv. Blandford. Biol. Centr. Am. Col. 4, pt 6, p. 146 

Dendroctonus. 

Dendroctonus. 

Dendroctonus. 

Dendroctonus. 

Dendroctonus. 

Dendroctonus. 

Dendroctonus. 

Dendroctonus. 

Dendroctonus. 

Habitat. 

Food plants. 

Hopkins: U.S. Div. Ent.-Bul, 325 p. 12 

Gillette. Col. Agric. Rep’t, 24:118-19 

Hopkins” Gan, Hut, 35:01 
Hopkins. U.S: Div. Ent. Bul. 48; p. 16 

Powell oN. Ys Eat: Soc four 127227—46 

Hopkins. Ent. Soc. Wash. Proc. 7:81, 147, pl. IV 

Currie. Us¢S;. Divi But Bil 5a5p. 74 

Hopkins... U.S. Div. Ent. Bul, s6)-p. saan 

Burke. Ent. Soc. Wash. Proc. 9:115 

Southern Canada, United States, Mexico. 

Pinus, Picea. 

DOLURGU SsEichhoff 

Eichhoff. Berl, Ent. Zeit. p. 147 

Chapuis. Mem, Soc. Liége, p. 232 
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Leconte. Am. Phil. Soc. Proc. 15 :387 

Eichhoff. Rat. Tom. p. 83 

Leconte & Horn. Col. N. A. p. 524 

43 pumilus Mannh. 

Hylastes. Mannerheim. Bul. Mosc. p. 297, (259) 

Hylastes. Mannerheim. Bul. Mosc. p. 356, (146) 

Dolurgus. Ejichhoff. Berl. Ent. Zeit. p. 147 

Aphanarthrum. Leconte. Am. Ent. Soc. Trans. 2:152 

Dolurgus. Chapuis. Syn. Scol. p. &8 

‘Dolurgus. Chapuis. Mem. Soc. Liége, p. 232 

Dolareus, Leconte: Ami; Phil. Sec. Proc. 15:387, 437 

Dolurgus. Ejichhoff. Rat. Tom. p. 83 

Dolurgus. Hamilton. Am. Ent. Soc. Trans. 21:35 

Dolurgus. Hopkins. U.S. Div. Ent. Bul. 48, p. 18 

Botareus. Currie, Us-S; Diy. Ent; Bul. 53, p: 73 

Habitat. Alaska, Oregon. 

Food plant. Picea sitchensis. 

DRYOCOETES Eichhoff 

Eichhoff. Berl. Ent. Zeit. p. 38, 45, 46 

Leconte. Am. Phil. Soc, Proc. 15:358, 361 

Provancher. Faun. Ent. Can. 1:568 

Eichhoff. Rat. Tom. p. 283 
Eichhoff. Borkenk. p. 52, 261 

Leconte & Horn. Col. N. A. p. 518 

Bedel. Faun. Col. Seine, p. 396, 400 

Judeich-Nitsche. Forstins. 1:449, 451, fig. 

Blandford. Biol. Centr. Am. Col. 4, pt 6, p. 186, 189 

Barbey. Scol. Europ. Cent. p. 100 

Felt. N. Y. State Mus. Mem. 8, 2:337 

44 affaber Mannh. 

Bostrichus. Mannerheim. Bul. Mosc. p. 359, (151) 

Bostrichus. Mannerheim. Bul. Mosc. 3:235, (212) 

Xyleborus. Leconte. Am. Ent. Soc. Trans. 2:162 

Dryocoetes: Leconte. Am. Phil. Soc. Proc. 15 :361 

Dryocoetes. Hubbard & Schwarz. Am. Phil. Soc. Proc. 17:666 

Dryocoetes. Schwarz. Ent. Soc. Wash. Proc. 1:80 

IO! 

Dryocoetes. Packard. U. S. Ent. Com’n, 5th Rep’t, p. 810, 857, fig. 

2901 

Dryocoetes. Hopkins. W. Va. Agric. Exp. Sta. Bul. 31, p. 138; Bul. 

3A, fi 212 
Dryocoetes. Schwarz. Ent. Soc. Wash. Proc. 3:143 

Dryocoetes. Felt. N. Y. State Mus. Mem. 8, 2:752 

Habitat. Alaska, British Columbia, Colorado, Lake 

Virginia, Quebec. 
Food plants. Pinus, Picea, Abies. 

Superior to 
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45 autographus Ratz. 

Bostrichus. Ratzeburg. Forstins, 1:160, t. 13, fig. 6 
Bostrichus. Ratzeburg. Forstins, 1:194-95, t. 13, fig. 6 

Nordling. Stet. Ent. Zeit. p. 240 

Ulrich Dej.Cat.eds 3) ps 232 

Bostrichus. Bach. Kaefer. p. 124, 130 
Bostrichus. Doebn. Zool. 2:179 

Dryocoetes.. Hichhofis Berl. Ent. Zeit. ~ p30; #1, fe-ors 
Dryococtes, | Merrari.” Borkenk. p27 

Dryocoetes. Redtenb. Fn. Aust. ed. 3, 2:380 

Dryocoetes. Eichhoff. Rat. Tom. p. 284 
Dryocoetes. Ejichhoff. Borkenk. p. 261, 262 

Dryoccetess ‘Hiamilton: “Amo Ent, Secs @rans: 10-150 

Dryocoetes. Bedel. Faun. Col. Seine, 6:400, 416 
Dryocoetes. Hamilton. Ent. Am. 6:44 
Dryocoetes. Hopkins. Ins. Life, 4:258 

Dryocoetes. Hopkins. W. Va. Agric.-Exp. Sta. Bul. 31, p. 137; Bul. 
22. p. 2ik 

Dryocoetes. Hamilton. Am. Ent. Soc. Trans. 21:35, 406 

Dryocoetes. Hopkins. Can. Ent, 26:279 

Dryocoetes. Schwarz. Ent. Soc. Wash. Proc. 3:143 

Tomicus. Judeich—Nitsche. Forstins. 1:454 

Dryocoetes. Hopkins. W. Va. Agric. Exp. Sta. Bul. 56, p. 445 
Dryocoetes. Smith. Cat.:Ins. N: J: p: 363 

Dryocoetes. Barbey. Scol. Europ, Cent. p. tor, pla aeaeeer 

ee rR aves Ti 

Dryocoetes. Schwarz. Harriman Alaska Exp. 8, Ins. pt 1, p. 185 

Dryocoetes. Felt. N. Y. State Mus. Mem. 8, 2::336, 337.) 700meqo- 
O72, Sea tS 

Dryocoetes. Trédl. Nahrungs. Verbreit. Borkenk. Europ. p. 17 

[Entomol. Blatter, Nr. I mit 6] 

septentrionis Mannh. 

Bostrichus. Mannerheim. Bul. Mosc. p. 298, (261) 

Bostrichus. Mannerheim. Bul. Mosc. 3:325, (210) 

Xyleborus. Leconte. Am. Ent. Soc. Trans. 2: 161 

Dryocoetes. Leconte. Am; Phil. Soc. Prec. 15 :361 

Dryocoetes. Provancher. Faun. Ent. Can. 1:568 

Dryocoetes. Hubbard & Schwarz. Am. Phil. Soc. Proc. 17:643 

== atittographts Ratz. Bichhoff. “Rat, Tom. py 204 

—=autographus Ratz. Eichhoff. Borkenk. p. 262 

= @autographus Ratz. Schwarz. Ent. Am. 2:42 

=autographus Ratz. Bedel. Faun. Col. Seine, 6:416 

=autographus Ratz. Hamilton. Am. Ent. Soc. Trans. 16:159 

== giteeraphus ‘Ratz. © Hopkins... W. Va; Agric. Exp, Staemeeniemeene 

me 187; Bul; 325 p.c2208 

Dryocoetes. 

NEW YORK STATE MUSEUM 

Fall & Cockerell. Am, Ent. Soc. Trans. 33 :217 
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semicastaneus Maunh. 

Bostrichus. Mannerheim. Bul. Mosc. p. 358 

=septentrionis Mannh. Leconte. Am. Phil. Soc. Proc. 15 :361 

—autographus Ratz. Eichhoff. Rat. Tom. p. 284 

=autographus Ratz. Hamilton. Am. Ent. Soc. Trans. 16:159 
—autographus Ratz. Bedel. Faun. Col. Seine, 6:416 

villosus Herbst. 

Bostrichus. Herbst. Kaefer. 5:121 (?) 

Bostrichus. Gyllenhal. In. Suec. 3:361 

—=autographus Ratz. Eichhoff. Rat. Tom. p. 284 

=autographus Ratz. Eichhoff. Borkenk. p. 262 

Habitat. Alaska, Canada, northern United States, New Mexico, 

Europe, Japan. 

Food plants. Pinus, Picea, Abies. 

46 eichhofh Hopk. 

Dryocoetes. Hopkins. Can. Ent. 26:279 

Dryocoetes. Hopkins. U. S. Dep’t Agric. Yearbook, p. 320 

Dryocoetes. Felt. N. Y. State Mus. Mem. 8, 2:336, 337 

Habitat. New York, Montreal Island. 

Food plant. Betula lutea. 

47. granicollis Lec. 

Xyleborus. Leconte. Am. Ent. Soc. Trans. 2:162 

Dryocoetes. Leconte. Am. Phil. Soc. Proc. 15 :361 

Dryocoetes. Hubbard & Schwarz. Am. Phil. Soc. Proc. 17 :643 

Dryocoetes. Schwarz. Ent. Soc. Wash. Proc. 2:79 

Dryocoetes. Hopkins. W. Va. Agric. Exp. Sta. Bul. 31, p. 138; Bul. 

32. -p. 212 

Dryocoetes. Hopkins. Can. Ent. 26:279 

Dryocoetes. Chittenden. U. S. Div. Ent. Bul. 7. n. s. p. 72 

Dryocoetes. Hopkins. W. Va. Agric. Exp. Sta. Bul. 56, p. 251, 346, 

445 
Dryacoetes. “Smith, Cat. Ins. N. J. p. 363 

Dryocoetes. Felt. N. Y¥. State Mus. Mem. 8, 2:720, 753 

Habitat. Pennsylvania, District of Columbia, Virginia, West Virginia, 

Colorado. 

Food plants. Picea, Castanea, Juglans cinerea. 

ECCOPTOGASTER Herbst. 

Herbst. Die Kafer. 5:124 

Ratzeburg. Forstins. 1:168 

Ratzeburg. Forstins. 1 :225 

Zimmerman. Am. Ent. Soc, Trans. 2:142 

Ganglbauer. Munch. Koleopt. Zeit. 1:311, footnote 
Trédl. Nahrungs. Verbreit. Borkenk. Europ. [Entomol. Blatter, 

Ne. 1 mit. 6:5] 
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COPTOGASTER Illiger 

Illiger. Mag. fir Ins. 6:321 

Bedel. Faun. Col. Seine, 6:386 

SCOLYTUS Geoffroy 

Scolytus. Geoffroy. Hist. Ins. Envir. Paris. 1:309 

EHichhoff.-" Berl «Ent. Zeit. p. 3%, 44, 46 

Lacordaire. Col. 7:386, 387 

Chapuis. Syn. Scol. p. 53 

Chapuis. Mem. Soc. Liége, p. 261 

Leconte: Aim. ‘Philo Soc? Proc. 1523707 471 

Kichhoff. Borkenk. p. 39, 148 

Leconte (& Eiorn: Col. Noa. p. 520 

Bedel. Faun. Col. Seine, 6 :386 

Judeich—Nitsche. Forstins. 1:443 

Blandford. Biol’ Cente. Am_ Col) 4, pt G, p.1z0 

Barbey, Scol. ! Europ, Cent.-p. 34 

Scolytus. 

Scolytus. 

Scolytus. 

Scolytus. 

Habitat. 

48 californicus Lec. 

Leconte: Ann Eut:-Soc- isans. 2-165 

Food plants. 

Scolytus. 

Scolytus. 

Scolytus. 

Scolytus. 

Scolytus. 

Scolytus. 

Habitat. 

Food plants. 

Scolytus. 

Scolytus. 

Scolytus. 

Scolytus. 

Scolytus. 

Scolytus. 
Scolytus. 

Scolytus. 

Scolytus. 

Bul. 32, 

Scolytus. 

Scolytus. 

Leconte: Am. Phil Soe. (2r0c... 15-378, 72 

Smith. Ent. Am. 2:127 

Fall &- Cockerell.~ Am; Ent. Soc. Trans. (33209 

California, New Mexico. 

49 fagi Walsh 

Walsh) Pract. But. 2:58 

Leconte. Am. Ent. Soc. Trans. 2:166 

Reconte.~ Ams Phil Soc-Proc. 15°37 472 

Smuth. ink Am. «23137 

Packard. U.S. Ent..Comen, sth Rept.) p. 5265 om 

Felt.. N. ¥: State Mus Mem, 8, 2:722 : 

Illinois, Texas. 

Celtis occidentalrs; Fagus aniepre aia 

50 muticus Say 

Say cad: Nate Scie Phila: foun: 

Walsh Prac. Put, 2:56 

econte.. “Am, Ent, Soc. lirans: 2-166 
Riley. - dns. Inj. Mo. sth Rept, p-105, 108 

Leconte, -Am> Pil Soe Proce 952371, 372 

SiMmikhi ee Wty widen Oo 7 

Packard. U. Ss-Eut: Comn, sth Rep tsp. 6 

Hopkins, .<tner duite, 4 -257,11250 

Hopkins. W. Va. Agric. Exp. Sta. Bul. 31, pag4omgere:, 

One 22 

Hopkins. ~ Can. (2nt, 260-280 

Klages. Ent. News, 7:11, 12, 282 

3°323; ed. hecy aa aise 
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Scolytus. 

Scolytus. 

Scolytus. 

Scolytus. 

Habitat. 

Klages. Ent. News, 8:90 

Hopkins. U. S. Dep’t Agric. Yearbook, p. 320 

Hopkins. Ent. Soc. Wash. Proc. 7:145, pl. 4 

Felt. N. Y. State Mus. Mem. 8, 2:725 

Pennsylvania, Missouri. 

Food plant. Celtis americana, 

Scolytus. 

Scolytus. 

Scolytus. 

Scolytus. 

Scolytus. 

Habitat. 

51 praeceps Lec. 

Leconte. Am. Phil. Soc. Proc. 15:371, 373 

Hopkins. U. S. Div. Ent. Bul. 21, p. 16 

Hopkins. U. S. Div. Ent. Bul. 48, p. 21 

Cte US =. Diy But . Bal: 53, p: 76 

Fall & Cockerell. Am. Ent. Soc. Trans. 

California, Idaho. 

33 :217 

Food plant. Abies. 

Scolytus. 

Scolytus. 

Scolytus. 

Scolytus. 

Scolytus. 

Scolytus. 

Scolytus. 

Scolytus. 

Scolytus. 

Scolytus. 

Scolytus. 

Scolytus. 

Scolytus. 

Bul. 32, 

Scolytus.. 

Scolytus. 

Scolytus. 

Scolytus. 

Scolytus. 

Scolytus. 

Scolytus. 

Scolytus. 

Scolytus. 

Scolytus. 

Scolytus. 

Scolytus. 

Scolytus. 

Scolytus. 

Scolytus. 
Scolytus. 

52 quadrispinosus Say 

Say. Acad. Nat. Sci. Phila. Jour. 3:323; ed. Lec. 2:182 

Walsh. Prac. Ent. 2:58 

Leconte. Am. Ent. Soc. Trans. 2:165 

Riley. Inj. Ins. Mo. 5th Rep’t, p. 105-7, sup. p. 54 

Le Baron. Nox. Ins. Ill. Rep’t, p. 146 

Thomas. Nox. Ins. Ill. Rep’t, p. 145 

Leconte. Am. Phil. Soc. Proc. 15:371 

Saunders. Ont. Ent. Soc. 14:51 

Smith. Ent. Am. 2:127 

Packard. U. S. Ent. Com’n, 5th Rep’t, p. 294, 860 

Hamilton. Ins. Life. 4:130 

Hopkins. Ins. Life, 4:258 

Hopkins. W. Va. Agric. Exp. Sta. Bul. 31, p. 139 etc.; 

p. 212 

Hopkins. Can. Ent. 26:280 

Smith. Ent. News, 6:294 

Hamilton. Am. Ent. Soc. Trans. 22:346, 378 

Smith. N. J. Agric. Exp. Sta. Rep’t, p. 465-74 

Klages. Ent. News, 7:12 

Osborn. Iowa Agric. Exp. Sta. Bul. 33, p. 504, fig. 1 

Hopkins. Ent. Soc. Wash. Proc. 4:344 

Lugger. Minn. Agric. Exp. Sta. Bul. 66, p. 304, 315, fig. 245 

smn Cat ins. N. J. p. 363 

Britton. Ct. Dep’t Agric. Rep’t, p. 267, pl. 8, fig. 2 

Gossard. Fla. Agric. Exp. Sta. Bul. 79, p. 300, 311 

Currie. U. S. Div. Ent. Bul. 53, p. 101 

Felt. N. Y. State Mus. Mem. 8, 1:257, 275-79 
Felt. N. Y. State Mus. Mem. 8, 2:336, 446, 502, 504, 505 

caryae Riley 

Riley. Prairie Farmer, Feb. 2, Aug. 10, 1872 

Walsh. Prac. Ent. 2:58 

| 
h 
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1868 

1873 
1876 

1881 

1837 
1839 
18690 

1878 

1880 

1881 

1882 

1884 

1884 

1885 

1886 

1886 

1888 

1888 

1889 
1889 
1889 

1889 
1889 

1890 

1891 

1891 

1893 
1893 
1894 
1894 
1804 
1804 
1894 
1894 
1895 
1895 
1895 
1895 
1896 

1896 
- 1806 

1897 

1897 

1897 

Scolytus. 

Scolytus. 

NEW YORK STATE MUSEUM 

Leconte. Am. Ent. Soc. Trans. 2:166 

Riley. Nox. Ins. Mo. 5:103-7, 108, fig. 38, 371; sup, pega 

—=quadrispinosus Say. Leconte. Am. Phil. Soc. Proc. 15 :371 

—=quadrispinosus Say. Riley. U. S. Ent. Com’n Bul. 6, p. 54 

Habitat. New York to Georgia and Missouri, Quebec. 
Food plant. MHicoria. 

53 rugulosus Ratz. 

Eccoptogaster. Ratzeburg. Forstins. 1:187, t. X, fig. ro 

Eccoptogaster. Ratzeburg. Forstins. 1:230, t. X, fig. 10 

Scolyfis... Chapuis. oye Sco <p. m6o. ar 

Scolytus. Leconte. Am. Phil. Soc, Proc. 17:626 
Scolytus. Riley. Am, Ent. 3:208 

Scolytus. Eichhoff. Borkenk. p. 157-58 

Scolytus. Penhallow. Houghton Farm Exp. Sta. Pub. ser. 3. 5:38 

Scolytus. *Hagen.-€an- Hate 160-161-623 

Scolytus. Garman. Georgia Crop. Rep’t, Aug. 16 

Scolytus. Hamilton. Can, Ent. 17:48 
Scolytus. Scudder. Can, Ent. 18:195 

Scolytus. vSmitha? EnteAm.,. 2-027 

Scolytuss ‘Schwarz ents Soc] Wdsh. se roc.) 1680 

Scolytus. Bedel. Faun. Col. Seine, 6:388, 406 

Scolytus; Atkinson. «S, C2 Exp, Sta. Bulv4 nis ps zomee 
Scolytus. Howard. Ent. Soc. Wash. Proc. 1:129 
Scolytus.- -Horbes.. Tit Hort} Soc Trans! 523.0245 

Scolytus> dhintner. 4th Rep isp; 103-7, die AL 

Scolytus. Hamilton, Am: Ent. Soc. Trans. 162159 

scolytus. Packard, U. So. Ent..Com'n, sth Rept; ps seo 

Scolytus. Forbes. Ill. 6th Rep’t, p. 1-20, pl. 1; ll Aericy Expmeeee 

15, p. 469-78 
Scolytus. Riley & Howard. Inseeleiiew 22206 

Scolytus. Chittenden. Ins. Life, 5:250 

Scolytus.  Hopkitis. W. Va. Agric. Exp. Sta> Bul) 31, p. movers 

Scolytus.. Hamilton, .-An. Ent. Soe. Trans 26-407 

Scolytus. Sturgis: ‘Ct. Agric: Exp. Sta. Rep’t, p. 142 

Scolytus.  Murtteldt:. U.S. "Div. , Ent. Bale 320°s..p, Zo 

Scolytus. Smith. N. J. Agric. Exp, Sta. Rep’t, p. 431, 565-72.aeaes 

Scolytus: Troop... Ind: Agric. Exp. Sta. Bul. 53, p.°1260—30, fea 

Scolytus. Hopkins. Can. Ent. 26:280 

Scolytus. Ky. Dep’t Agric. Rep’t, p. 41 

Scolytus. Webster. Ohio Agric. Exp. Sta. Bul. 68, p. 23-25, figs 2s 

Scolytus. Sturgis. Ct. Dep’t Agric. Rep’t, p. 1901 

Scolytus. Judeich—Nitsche. Forstins. 1:444, 486 

Scolytus. Klages. Ent. News, 7:12 

Scolytus. Lintner. 11th N. Y. Rep’t, p. 270 

Scolytus. Ormerod. Rep’t 1895, p. 76 

Scolytus. Britton. Ct. Exp. Rep’t 1806, p. 240-44, 283, pl. 6 
Scolytus. Bogue. Okla. Agric. Exp. Sta. Bul. 26, p. 16-17, fig. 1-4 

Scolytus. Butz. .Pennt-Agric. Exp: Sta. -Bual./37, p26, fies.6 
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Scolytus. 

Scolytus. 

Scolytus. 

Scolytus. 

Scolytus. 

Scolytus. 

Scolytus. 

Scolytus. 

Scolytus. 

Scolytus. 

Scolytus. 

Scolytus. 

Scolytus. 

Scolytus. 

Scolytus. 

Scolytus. 

Scolytus. 

Scolytus. 

Scolytus. 

Scolytus. 

Scolytus. 

Scolytus. 

fig. I 

Scolytus. 

fig. 30 

Scolytus. 

Scolytus. 

Scolytus. 

Scolytus. 

Scolytus. 

Scolytus. 

Scolytus. 

Scolytus. 

Scolytus. 

Eccoptogaster. 

Habitat. 

Food plants. 

Scolytus. 

Scolytus. 

Scolytus. 

Scolytus. 

Habitat. 
Food plant. 

Scolytus. 

Scolytus. 

Habitat. 

107 

Ormerod. Hdbk. Ins. Orchard Fruits, p. 197-201, 2 fig. 

Chittenden. U. S. Div. Ent. Cir. 29 

Stedman. Mo. Agric. Exp. Sta. Bul. 44, p. 1-12, fig. 1-4 

Starmes:- Ga, Aeric. Exp.’ Sta. Bul. 42, p. 227, fig: 
sinith. N:. J. Dep't Agric. Rep’t, p. 385 

Baker. Ala. Agric. Exp. Sta. Bul. go, p. 33-37, fig. 4-6 
Johnson. Ent. Soc. Wash. Proc. 4:344 

Hopkins. W. Va. Agric. Exp. Sta. Bul. 56, p. 295 

Petit. Mich. Agric. Exp. Sta. Bul. 175, p. 363-65, fig. 19 

Fletcher. Ont. Ent. Soc. 30:110 

Chittenden. U. S. Div. Ent. Bul. 10, p. 06, 97 

Webster. Ohio Agric. Exp. Sta. Bul. 112, p. 143-49 

Hopkins. Ent. Soc. Wash. Proc. 4:344 

Lugger. Minn. Agric. Sta. Bul. 66, p. 313-15, fig. 243 

itis .Wat wbises Ne J. p.! 304 

Sherman. N.C. Bd Agric. Rep’t, p. 98 

ached, SOnts nt, Soe. 31:72 

Lowe. N. Y. Agric. Exp. Sta. Bul. 180, p. 122-28 

Johnson. N. Y. Agric. Exp. Sta. Bul. 195, p. 393 

Quaintance. Md. Agric. Exp. Sta. Rep’t, p. 103, fig. 20 

Barbey. Scol. Europ. Cent. p. 39, pl. 1, fig. 14; pl. 3, fig. 2 

sherman. IN, CC. Agric) Exp: Sta. Bul. 186, p. 5-6, Io, 21; 

Washburn. Minn. Agric. Exp. Sta, Bul. 84, p. 57, 81, 91, 

qitipne: Pratt. : 5: Div. Ent. Bul. 47, p.. 20: 

Petit. Mich. Agric. Exp. Sta, Bul. 24, p. 34, 53-55, 50, fig. 53 

Btdtdes Gd. Aeric, Exp, Sta. Bul. 67, p. 253-54, fie: If 

Chittenden. U.S. Dep’t Agric. Yearbook, p. 346, 347, fig. 88 

sinith, Gas state Bd Ent: Bul. 17, p. 87-80, fig: 14 

Chine: Sun swig, Hat Bul. 53; p. 13). 19, 20 

Gossard. Ohio Agric. Exp. Sta. Bul. 164, p. 19, 22 

Symons. Md. Agric. Exp. Sta. Bul. 101, p. 129-30, 146, fig. 4 

Felt. N. Y. State Mus. Mem. 8, 2:336, 453, 503 

Trédl. Nahrungs. Verbreit. Borkenk. Europ. p. 6 
Europe, United States, Canada. 

Prunus, Pyrus, Crataegus. 

54 subscaber Lec. 

eeeontes eam. Piul,: Soc. Proc. 151371, -373 

Hopkims:, Ul 8. Div. Ent. Bul. 48; p. 21 

Cire), U.S. Diy, Put. Bull 53, p..76 
Burke. Ent. Soc. Wash. Proc. 9:115 

California to British Columbia, Utah. 

Abies. 

55 sulcatus Lec. 

Leconte. Am. Ent. Soc, Trans. 2:167 

Heconte, Am: Phil, .Sdce, Proc. 153371; 373 

New York. 

Food plants. 
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1876 

1878 

1886 

1890 

1804 
1899 

1904 

1905 

1868 

1876 

1902 

1902 

1868 

1876 

1878 

1883 

1904 

1868 

1876 

1878 

1886 

1888 

1890 

1906 

1858 

1868 

NEW YORK STATE MUSEUM 

56 unispinosus Lec. 

Scolytus. Leconte. (Am) Phils Soc, Proce ages7a372 

Scolytus. Leconte. Am. Phil. Soc. Proc. 17 :626 
Scolytus. Smith. Ent. Am. 2:125-27 

Scolytus. Packard. U.S. Ent. Com’n, 5th Rep’t, p. 859, fig. 203 
Scolytus. Schwarz. Ins. Life, 7:255 

Scolytus. Hopkins. U. S. Div. Ent. Bul. 21, p. 16 

Scolytus. Hopkins. U. S. Div. Ent. Bul. 48, p. 20 

Scolytus. Currie. U.S. Div) Ent. Bul. 53, p.76 

Habitat. Pacific coast and Rocky mountain region of United 

States. 
Food plants. Pseudotstga mucronata, Latimer iene 

dent alias: i): 

57. ventralis Lec. 

Scolytus. Leconte, “Am: ut, Soc. Trans; 22167 

Scolytus.— leconte: 7-Am: Phil.» Soc) Proc.” 15-371) 478 

Habitat. Washington. 

Food plants. 

ERINEOPHILUS Hopkins 

Hopkins. Ent, Soc. Wash. Proc. 5:34 

58 schwarzi Hopk. 

Erineophilus. Hopkins. Ent. Soc. Wash. Proc. 5:34-38, fig. 2 

Habitat. Florida. 
Food plant. Ficus. 

GNATHOTRICHUS Ejichhoff 

Eichhoff. Berl. Ent. Zeit. p. 275 

Leconte. Am. Phil> Soc: Prot. 15:350 

Eichhoff. Rat. Tom. p.-405 

Leconte & Horn. Col. N. A. p. 517 

Blandford. Biol. Centr. Am. Col. 4, pt 6, p. 246 

59 asperulus Lec. 

Cryphalus. Leconte. Am. Ent. Soc. Trans. 2:155 

Pityophthorus. Leconte. Am. Phil. Soc. Proc. 15:350 

Cryphalus. Ejichhoff. Rat. Tom. p. 202 

Gnathotrichus. Schwarz. Ent. Am. 2:40 

Gnathotrichus. Schwarz. Ent. Soc. Wash. Proc. 1:80 

Gnathotrichus. Packard. U.S. Ent. Com’n, 5th Rep’t, p. 720 

Gnathotrichus. Felt. N. Y. State Mus. Mem. 8, 2:726 

Habitat. Washington, D. C., Virginia. 

Food plant. Pinus. 

60 materiarius Fitch 

Tomicus.  Bitch.. Nex./-Inss No Yoi4th “Rept, p: 40-42 

Crypturgus. Zimmerman. Am. Ent. Soc. Trans. 2:143 
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Gnathotrichus. Eichhoff. Berl. Ent. Zeit. p. 275 
Pityophthorus. Leconte. Am. Phil. Soc. Proc. 15:350 

Cryphalus. Provancher. Faun. Ent. Can. 1:566 

Gnathotrichus Eichhoff. Rat. Tom. p. 406 

Gnathotrichus. Schwarz. Ent. Am. 2:40 

Gnathotrichus. Schwarz. Ent. Soc. Wash. Proc. 1:44, 80 

Gnathotrichus. Packard. U. S. Ent. Com’n, 5th Rep’t, p. 718-20, 816, 

fig. 249 
Gnathotrichus. Hopkins. W. Va. Agric. Exp. Sta. Bul. 31, p. 128; 

Bul. 32, p. 208 

Gnathotrichus. Hopkins. Can. Ent. 26:277 

Gnathotrichus. Hamilton. Am. Ent. Soc. Trans. 22:346, 378 

Gnathotrichus. Hubbard. U. S. Div. Ent. Bul. 7. n. s. p. 30 

Gnathotrichus. Hopkins. W. Va. Agric. Exp. Sta. Bul. 56, p. 434, 
442, fig. II, 12 

Gnathotrichus. Felt. Forest, Fish & Game Com’n Rep’t, 7 :495-06 

Gnathotrichus. Hopkins. U. S. Div. Ent. Bul. 48, p. 15 
Gnathotrichus. Hopkins. Ent. Soc. Wash. Proc. 7:73 

Gnathotrichus. Garman. Ky. Agric. Exp. Sta. Bul. 120, p. 69 
Gnathotrichus. Currie. U. S. Div. Ent. Bul. 53, p. 70 
Gnathotrichus. Felt. N. Y. State Mus. Mem. 8, 2:339, 371-72, fig. 75 

Gnathotrichus. Fall & Cockerell. Am. Ent. Soc. Trans. 33:217 

corthyloides Eich. 

Gnathotrichus. Ejichhoff. Berl. Ent. Zeit. p. 273 

—=nmateriarius Fitch. Leconte. Am. Phil. Soc. Proc. 15:350 

—=materiarius Fitch. Ejichhoff. Rat. Tom. p. 406 

Habitat. Eastern United States and Canada to Texas. 

Food plants. Pinus, Picea. 

6x retusus Lec. 

Cryphalus. Leconte. Am. Ent. Soc. Trans. 2:155 

Pityophthorus. Leconte. Am. Phil. Soc. Proc. 15:350 

Gnathotrichus. Eichhoff. Rat. Tom. p. 406, 511 

Gnathotrichus. Hopkins. W. Va. Agric. Exp. Sta. Bul. 31, p. 128; 

Bul. 32, p. 208 

Gnathotrichus. Hopkins. Can. Ent. 26:277 

Gnathotrichus. Felt. N. Y. State Mus. Mem. 8, 2:752 

Gnathotrichus. Fall & Cockerell. Am. Ent. Soc. Trans. 33:217 

Habitat. Nevada, Arizona, California. 

Food plant. Pinus. 

62 sulcatus Lec. 

Cryphalus. Leconte. Am. Ent. Soc. Trans. 2:155 

—=retusus Lec. Leconte. Am. Phil. Soc. Proc. 15:350 

=retusus Lec. (?) Eichhoff. Rat. Tom. p. 408, 512 

Gnathotrichus. Hopkins. U. S. Div. Ent. Bul. 48, p. 15 

Gnathotrichus. Hopkins. Ent. Soc. Wash, Proc. 7:73 
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Gnathotrichus. } Curries» Us Ss Divahn Bulice. pee 

Gnathotrichus. Fall & Cockerell, Am. Ent. Soc. Trans. 33 :217 
Habitat. Pacific coast and Rocky mountain region, Mexico, 

Food plants. Pinus, Tsuga, Pseudotsuga, Abies, Picea, Thuja, 

Sequoia. 

HYLASTINUS Bedel 

Faun. Col. Seine, 6:388 1888 Bedel. 

63 obscurus Marsh. 

Hylesinus. 

Hylesinus. 

Hylastinus. 

Hylastinus. 

Hylastes. 

Hylastes. 

Hylastes. 

1802 

1869 
1888 

1894 
1894 
1896 

1899 

1900 

IQOI 

1907 

1907 

Marsham. Ent. Brit. p. 57 

Chapman. Ent, M. Mac. 6:7 

Bedel. Faun. Col. Seine, 6:388, 390, 408 

Riley” & (Howard. ins, Mite 7275 

Davis. (Mich! Nene Exp. sota, Bul 116,%p eee 

Hopk. & Rumsey. W. Va. Agric. Bul. 44, p. 264 

Webster. Ohio Agric. Exp. Sta. Bul. 112 

Hylastinus. Fletcher. Ont. Ent. Soc. 31:67 

Hylastes. Webster. Ont. Ent. Soc. 32:64 

Piylastinus:. Webster. (We Se Oia aie el tile oy 

—trifolii Miller. Tredl. Nahrungs. Verbreit. 

p. 8, 20 [Entomol. Blatter, Nr 1 mit 6] 
Borkenk. Europ. 

trifolii Miller 

Hylesinus. 

Hylastes. 

Hylesinus. 

Hylastes. 

Hylastes. 

Hylesinus. 

Hylesinus. 

Hylastes. 

Hylastes. 

1807 

1844 

1864 

1869 

1873 
1878 

1880 

1881 

1881 

1881 

1881 

1882 

1882 

1886 

1888 

1888 

1889 

1889 
1890 

1891 

1891 

1892 

Muller. Mem. Soc, Deprtm. M. Tonerre, 1:47 

Schmitt: Stet. Ent. Zeit. p, 380-07 

Taschenburg. Naturg. wirbell. Thiere, p. 272-73 

Chapuis: & SyntScol pss22)) 23. (79) 

Chaps. Wem. Soce licser ps 1235 

Riley. 210.75, Went Acie! keepin. py ate 

Raley eens eta siT6O 

Eichhoff. Borkenk. p. 97 

Saunders) Ont, shuts Soc; -p: 43-44. enes ans 

Hylesintis. “lintner® Ni YY Acric. Socy Rept Giese) ps ae 

Hylesinus. Chase. Wis. Agric. Soc. Trans. 19:465 

iylastes, » Saunders. Onl ni Seem 12.42 

Eivlastese: Lintner. ist ING WY Rept. 2247 

Hylesinus. Schwarz. Ent. Am. 2:55 

Hylesinus. Weed. Ohio Agric. Exp. Sta. Rep’t, p. 133, fig. 1 

=obscurus Marsh. Bedel. Faun. Col. Seine, 6:3091 

Hylastes, Hamilton, Am Ent, Soc, Trans. 1621590 

Hylastes. Riley & Howard. Ins. Life, 1:218 

Hylésinus..” Packard. U.S). Ent. Com‘n; Sth Rept, p: 227, ure 

Hiaylastes.. Weed.. Ohio State Bult Apo. 2, seria2aps Sanq5 

Hivlésinus. Mietcher. “Can, Ex Marna Nepit 

Hylesinus. Smith. Ins. Life, 5:99 

1893 
1893 
1894. 

Hylesinus. 

Hylesinus. 

Hylastes. 

Webster. 

Webster. 

McCarthy. 

Ohio Agric* Exp. Sta, Bulga, psize 

find, Acad, Soe#Proc.pi 64 

Nie Ge State: Buleos 
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Hylesinus. Webster. Ohio An. Rep’t, xxxi, xxxvii 

Hylastes. Hamilton. Am. Ent. Soc. Trans. 21 :406 

Hylesinus. Judeich—Nitsche. Forstins. 1:454, 488 

Hylastes. Webster. Ohio Agric. Exp. Sta. Bul. 68, p. 31-33, pl. III, 

fig. 2 

Hylesinus. Lochhead. Ont. Ent. Soc. 30, p. 71 

Hylesinus. Lugger. Minn. Agric. Exp. Sta. Bul. 66, p. 317, fig. 248 

Eidastes. Barbey, -ccol. Europ. Cent..p. 47, pl. 23, fig.-23 

—=obscurus Marsh. Tredl. Nahrungs. Verbreit. Borkenk. Europ. 

p. 8 

Habitat. Europe, United States, Canada. 

Paps fans, Lrirolinum pratense, 1. “medium, T.: 

hybridum, Spa i tium Scopariuanm, Ononis 

iaicin,s Ulex Europes. 

HYLESINUS Fabricius 

Fabricius. Syst. El. 2:390 

Erichson. Wieg. Archiv. 2:56 

Eichhoff. Berl. Ent. Zeit. p. 29, 44, 46 

Lacordaire. Col. 7:362 

Zimmermann. Am. Ent. Soc. Trans, 2:148 

Chapuis. Syn. Scol. p. 29 

Chapuis. Mem. Soc. Liége, p. 237 

Leconte. Am. Phil. Soc. Proc. 15:378 

Provancher. Faun. Ent. Can. 1:571 

Eichhoff. Borkenk. p. 133 
ieecante w Horm... Col.. N: -A.. p. 523 

Bedel. Faun. Col. Seine, 6:389, 392. (Hylosinus) 

Judeich-Nitsche. Forstins. 1:444, 445, fig. 

Blandford. Biol. Centr. Am. Col. 4, pt 6, p. 142, 154 

Barbey. Scol. Europ. Cent. p. 59 

64 aculeatus Say 

Hylesinus. Say. Acad. Nat. Sci. Phila. Jour. 3:322; ed. Lec. 2:181 

Hylesinus. Zimmermann. Am. Ent. Soc. Trans. 2:148 

Hylesinus. Leconte. Am. Phil. Soc. Proc. 15:379, 437 

Hylesinus. Provancher. Faun. Ent. Can. 1:571 

Hylesinus. Hubbard & Schwarz. Am. Phil. Soc. Proc. 17 :666 

Hylesinus. Knaus. Ent. Am. 2:76 

Hylesinus. Schwarz. Ent. Soc. Wash. Proc. 1:149 

Hylesinus. Packard. U. S. Ent. Com’n, 5th Rep’t, p. 543 

Hylesinus. Davis. Ins. Life, 4:66 

Hylesinus. Hopkins. W. Va. Agric. Exp. Sta. Bul. 31, p. 142 etc.; 

Byl. 32, p. 213 

Hylesinus. Hopkins. Can. Ent. 26:280 

Hylesinus. Eichhoff & Schwarz. U. S. Nat. Mus. Proc. 18 :607 
Hylesinus. Smith. Cat. Ins. N. J. p. 365 

Meliobius. Hopkins. U. S. Dep’t Agric. Yearbook, p. 320 

Hylesinus. Hopkins. U.S. Div. Ent. Bul. 48, p. 20 
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Hylesinus. Felt. N. Y. State Mus. Mem, 8, 1:257, 288 

Hylesinus. ‘Currie. “USS. Div. Eut Bal saan 7s 

Hylesinus. Fall & Cockerell. Am. Ent. Soc. Trans. 33-218 
Hylesinus. Fiske. Ent. Soc. Wash. Proc. 9:24 

pruinosus Eich. 

Hylesinus. Eichhoff. Berl. Ent. Zeit. p. 149 

(?) =aculeatus Say. Leconte. Am. Ent. Soc. Trans. 2:177 

Hylesinus. Chapuis. Syn. Scol. p. 32 

Hylesinus. Chapuis. Mem. Soc. Liege, p. 240 

=aculeatus Say. Leconte. Am. Phil. Soc. Proc. 15:379 

(?) = aculeatus Say. Eich. & Schwarz. U. S. Nat. Mus. 
18 :607 

Habitat. Canada, United States (Atlantic to Pacific). 
Food plant. Fraxinus. 

65 aspericollis Lec. 

Hylestnus. econte.. Am. Phil, soc. Proc:- 152370; 380 

Hylesinus. Hopkins. U. S. Div. Ent. Bul. 21, p. 16 
Hylesinus. Hopkins. U. S. Div. Ent. Bul. 48, p. 20 
Hylesinus: Currie. U.S: Div. Ent. Bul. 53;.9: 75 

Habitat. California, Oregon, Washington. 

Food plant. Alnus rhombifolia. 

66 fasciatus Lec. 

Hylesinus. Leconte. Am. Ent. Soc. Trans. 2:170 

Hylesinus. Leconte. Am. Phil. Soc. Proc. 15.:370, 380 

Habitat. Pennsylvania. ; 

Food plants. 

67 granulatus Lec. 

Hylastes. Leconte. Am. Ent. Soc. Trans. 2:175 

Hylurgops. Leconte. Am. Phil. Soc. Proc. 15:390 

Hylesinus. Hopkins. U. S. Div. Ent. Bul. 48, p. 19 

Hylesinus. -Currie:* U.S. Div, Ent Bull 53, p. 75 

Hylesinus. Burke. Ent. Soc. Wash. Proc. 7:89 

Habitat. Oregon, Washington, California. 
Food plant. Grand fr (Abies grandis)? 

68 imperialis Eich. 

Hylesinus. Ejichhoff. Berl. Ent. Zeit. p. 149 

Hylesinus. Leconte. Am. Ent. Soc. Trans. 2:169 

Hylesinus. Chapuis. Syn. Scol. p. 32 (aculeatus) 

Hylesinus. Chapuis. Mem. Soc. Liege, p. 240 

Hylesinus. Leconte. Am. Phil. Soc. Proc. 15:379 
Hylesinus. Eich. & Schwarz. U.S. Nat. Mus. Proc. 18:607 

Habitat. Dakota, Arizona, Wisconsin, Georgia, New York. 

Food plants. 

Proc: 
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69 nebulosus Lec. 
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1859 Hylesinus. Leconte. Acad. Nat. Sci. Phila. Proc. p. 285 
1876 Hylesinus. Leconte. Am. Phil. Soc. Proc. 15:380 
1804 Hylesinus. Hamilton. Am. Ent. Soc. Trans. 21 :35 
1904 Hylesinus. Hopkins. U. S. Div. Ent. Bul. 48, p. 20 
1905 Hylesinus. Currie. U. S. Div. Ent. Bul. 53, p. 75 

Habitat. British Columbia to California, east to Idaho and Colo- 

rado. 

Food plant. Pseudotsuga mucronata, 

70 sericeus Mannh. 

1843 Hylurgus. Mannerheim. Bul. Mosc. p. 296, (256) 

1852 Hylurgus. Mannerheim. Bul. Mosc. p. 356, (144) 

1852 Hylesinus. Mannerheim. Bul. Mosc. p. 385 

1868 Hylesinus. Leconte. Am. Ent. Soc. Trans. 2:170 

1876 Hylesinus. Leconte. Am, Phil. Soc. Proc. 15:379, 380 

1892 Hylesinus. Schwarz. Ent. Soc. Wash. Proc. 2:239 
1894 Hylesinus. Schwarz. Ins. Life, 7 :254-56 

1894 Hylesinus. Hamilton. Am. Ent. Soc. Trans. 21:35 

1904 Hylesinus. Hopkins. U. S. Div. Ent. Bul. 48, p. 20 

ta05- Hiylesinus. Carrie, U. S. Diy. Ent. Bul. 53, p. 75 
Habitat. Alaska to California. 

Food plant. Shore pine. 

HYLURGOPS Leconte 

1876 Leconte. Am. Phil. Soc. Proc. 15:389 

1883 Leconte & Horn. Col. N. A. p. 525 

1888 Bedel. Faun. Col. Seine, p. 380, 408 

71 (?) cristatus Mannh. 

1853 Hylastes. Mannerheim. Bul. Mosc. p. 239, (220) 

1868 Hylastes. Leconte. Am. Ent. Soc. Trans. 2:177 

1876 (?) Hylurgops. Leconte. Am. Phil. Soc. Proc. 15 :390 

1894 Hylastes. Hamilton. Am. Ent. Soc. Trans. 21:36 

Habitat. Alaska. re 
Food plants. ’ 

72 (?) glabratus Zett. 

1828 Hylurgus. Zetterstedt. Fn. Ins. Lapp. p. 343 
1838 Hylurgus. Zetterstedt. Ins. Lapp. 192, 5 

1871 Hylastes. Salb. Berl. Ent. Zeit. p. 206 
1881 Hylastes. Ejichhoff. Borkenk. p. 91 

1886 Hylastes. Schwarz. Ent. Am. 2:56 

1888 Hylurgops. Hamilton. Am. Ent. Soc. Trans. 16:159 

1888 Tomicus. Bedel. Faun. Col. Bassin Seine, Rynch. p. 390 

1891 Hylastes. Hamilton. Ins. Life, 4:132 

1893 Hylurgops. Hopkins. W. Va. Agric. Exp. Sta. Bul. 31, p. 144 etc.; 

Bul. 32, p. 213 
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Hylastes. Hamilton. Am. Ent. Soc. Trans. 21:406 
Hylurgops. Hopkins. Can. Ent. 26 :280 

Hylastes. Blandford. Ent. Soc. Lond. p. 58 

Hylastes. Judeich-Nitsche. Forstins. 1:447, 523 

Hylurgops. Hopkins. W. Va. Agric. Exp. Sta. Bul. 56, p. 449 ete. 
Hylurgopss “Smith Cat, ince Nesp. ses 

—=decumanus Er. Barbey. Scol. ’Europ. Cent. p. 45, pl. 1, fig. 21 

Hylurgops. Felt. N. Y. State Mus. Mem. 8, 2:649, 665-66, fig. 104 

Hylastes. Trédl. Nahrungs. Verbreit. Borkenk. Europ. p. 9 

decumanus Er. 

Hylastes. Erichson. Wieg. Archiv. 2:51, 10 

Hylesinus. Ratzeburg. Forstins. 1:182; 1839, p. 222 

Hylastes, Chapurts: Sy Scol, 920, 14 e739), p26 

=eglabratus Zett. Eichhoff. Borkenk. p. 92 

—= glabratus Zett. Hamilton. Am. Ent. Soc. Trans. 21 :407 

Hylastes.  Barbey.” Scol. PRurop. “Gent. p. 45; pl 1, few 

Habitat. Europe, Siberia, United States (?). 

Food plant. Picea. 

73 pinifex Fitch 

Hylastes: Fitcho ON Yo Aeric..SocsPrans: = p.43 

Phylastess) Puteh: Nox ins: N.Y p-7720 

Hylastes. Leconte. Am. Ent. Soc. Trans. 2:176 

Hylurgops. Leconte. Am. Phil. Soc. Proc. 15:390 
Hylastes. Provancher. Faun. Ent. Can. 1:574 

Hylurgops.. Hubbard & Schwarz. “Am. Phil. Soc. Proc. 17-643 

Hylurgops. Packard, U.1S. Ent. Conn, 3d Rep't, p. 280. ple 
— elapratus Zett, seiwatrz, —Ent An 2256 

Hylurgops, Schwarz Ent: Soc. Wash:-Proc, 1:80 

= glabratus Zett. Hamilton. Am, Ent. Soc. Trans. 16:159 
Hylurgops. Packard... U. S. Ent: Com’n,; 5th Rept, p. joo gales ges 

826, fig. 252, 254 

—eglabratus Zett. Hamilton. Ent. Am. 6:44 

= glabratus Zett. Hamilton, Ins. Life, 4:132 

== slabratus Zett.. Hopkins. W. Va; Agric. Exp. Sta. Bul. oiepaaee 

= glabratus Zett. Blandford. Ent. Soc. Lond. p. 58 

Hylastes. Blandford. Ent. News, 9:6 

Hylastes. , Smuath.- Cat dmss N © Je p, 365 

Habitat. Eastern United States and Canada. 

Food plant. Pinus. 

74  rufipes Eich. 

Hylastess  Eichhott. Ber But 9Zet. 3p. 147 

Hylastes. Leconte. Am. Ent. Soc. Trans. 2:177 

Hylastes: “Chapuis. Mem. #Soc; Miege, Gp. 231 

(?) Mylurgops. ) ueconte: , AmaP hile See. Erocs.15.490 

Hylastes. Eichhoff. U. S. Nat. Mus. Proc. 18:605, 606, 610 
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Hylesinus. 

Hylesinus. 

Hylesinus. 

Hylesinus. 

Hylesinus. 

Hylesinus. 

Hylesinus. 

Hylesinus. 

Hylesinus. 

Hylesinus. 

Hylesinus. 

32, D. 213 
Hylesinus. 

—rufipes Eich. Eichhoff & Schwarz. 

606, 610 

Hylastes. 

Hylesinus. 

Hylesinus. 

Hylesinus. 

Habitat. 

Hylurgus. 

Hylastes. 

Hylastes. 

Hylastes. 

Hylurgops. 

Hylurgops. 

Hylurgops. 

iy 1 25 

Hylurgops. 

Hylurgops. 

Hylurgops. 

Habitat. 

Food plants. 

15 

opaculus Lec. 

vim, “Fent,- Soc, Frans. 2:170 

Weconte. Aah: Soc... Proc, °.15:370,° 380 

Hubbard & Schwarz. Am. Phil. Soc. Proc. 17 :666 

Riley. U.S. Dep t Apric.. Ent: Rep’t, p. 45 

Leconte. 

Harrington. Can. Ent. 16:218 

Motian Ont Bute Soc 15223 

Schwarz. -Ent. Soc. Wash: Proc. 1:149, 176 

Perkins. Vt. State Bd Agric. Rep’t, p. 67, fig. 50 

Packard, U5. Ent.Comin, sth Rep't, ‘p.-227,'544, fis.-2 

Caulhield, - Ont. Ent, Soc. 21:75 

opmiis wi Nye. Va oAohic® staf; Bul. 3i) p. 142. etc? Brak 

Aon. Ent, Soc.’ Trans. 22:346, 378 

U, -S3, Nats, Musi Proc. 18606, 

Hamilton. 

Blandford. Ent. News, 9:5 

Garman. Ky. Sta. Bul. 84, p. 60, 73-75 

Situs. Cat, Ins. No. Ju, p. 365 

Felt, “N.Y. State Mus. Mem. 8, 1:257, 288 

New York, West Virginia and northward into Canada. 

Food plants. Uimus, Fraxinus. 

75 rugipennis Mannh. 

Mannerheim. Bul. Mosc. p. 297, (258) 

Mannerheim. Bul. Mosc. p. 238, (218) 

ihecome:, Ato, Ent. soc. <lrans.. 2:176 

Chapuis. Mem. Soc. Liege, p. 228 

Leconte, Am, Phil). Soc, Proc. 

Am: Ent. Soc, .lraris:, 21:36 

Schwarz. Harriman Rep’t, Alaska Exp. pt 8; Insects, pt 

15 :390 

Wao. Dive Ent. Bul. 48; p. 10 

Us Dw. Pott Bul. 53, p. 74 

Ent. Soc. Wash. Proc. 7:81 

Hopkins. 

Currie. 

Hopkins. 

Alaska to California and New Mexico. 

Pinus, Picea, Abies, Pseudotsuga. 

76 subcostulatus Mannh. 

Hylastes. Mannerheim. Bul. Mosc. p. 239, (219) 

Hylastes. 

Hylurgops. 

Hylurgops. 

Hylastes. 

Hylurgus. 

Hylurgops. 

Hylurgops. 

Leconte. Au, Ent. Soc; Trans. .2:176 

Ate eiiiiessoct or roc.y -15.:300 

Am “Ent. .See:)\Tratis, 21°36 
Leconte. 

Hamilton. 

Blandford. Biol. Centr. Am. Col. 4, pt 6, p. 144, 146 

Eichhoff & Schwarz. U.S. Nat. Mus. Proc. 18:606 

Hopmins, °U,. ox. Div. Ent Bul. '32, p:'13 
Girmie,”~ U. Se Div, Ent. Bul; 53, p. 74 
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alternans Chap. 

1869 Hylastes. Chapuis. Syn. Scol. p. 22 

1873 Hylastes. Chapuis. Mem. Soc. Liége, p. 230 

1895 =subcostulatus Mannh. Blandford. Biol. Centr. Am. Col. 4, pt 6, 
p. 146 

1896 =subcostulatus Mannh. Eichhoff & Schwarz. U.S. Nat. Mus. Proc. 
18 :606 

Habitat. Alaska to New Mexico, Pacific coast and Rocky Moun- 
tain region. 

Food plant. Western pines. 

HYPOTHENEMUS Westw. 

1836 Westwood. Ent. Soc. Lond. Trans. 1:36 

1836 Erichson. Wieg. Archiv. 1:61 
1864 Ejichhoff. Berl. Ent. Zeit. p. 34, 45, 56 

1876 Leconte! Am. Philssoc. Proc 5-455 

1883. Leconte «Horns VGoleNe A. 7 p..517 

1885 Gozman. Rev. d’Ent. 4:278 

1896 Ejichhoff & Schwarz. U. S. Nat. Mus. Proc. 18:608 
1904. Blandford. Biol. Centr. Am. Col. 4, pt 6, p. 226 

STEPHANODERES BEichhoftf 

1871. Ejichhoff. Berl. Ent. Zeit. p. 132 

1878 Ejichhoff. Rat. Tom. p. 142 

1881 Eichhoff. Borkenk. p. 46, I90 

1896 Eichhoff & Schwarz. U.S. Nat. Mus. Proc. 18:608 

HOMOEOCRYPHALUS Lindeman 

1876 Lindeman. Bul. Mosc. 2:168 

1904 Blandford. Biol. Centr. Am. Col. 4, pt 6, p. 226 

77 dissimilis Zimm. 

1868 Crypturgus. Zimmerman. Am. Ent. Soc. Trans. 2:144 

1876 Hypothenemus. Leconte. Am. Phil) Soc. Proc? 15-356 

1878: Cryptureus. Eichhofi. Rat) Vom. (pia 

- 1878 Hypothenemus. Schwarz. Am. Phil. Soc. Proc. 17:468 

1888 Hypothenemus. Schwarz. Ent. Soc. Wash. Proc. 1:80 

1890 Hypothenemus. Smith. Ent. Am. 6:54 

18900 Hypothenemus. Smith. Cat. Ins. N. J. p. 267 

1893 Hypothenemus. Chittenden. Ent. Soc. Wash. Proc. 2:393 

1893 Hypothenemus. Hopkins. W. Va. Agric. Exp. Sta. Bul. 31, p. 133; 

Bul. 32, p. 210 

1895 Hypothenemus. Hamilton. Am. Ent. Soc. Trans. 22:346, 378 

1895 Hypothenemus. Chittenden. Ins. Life, 7 :385 

1896 Hypothenemus. Lintner. 11th N. Y. Rep’t, p. 270 

1899 Hypothenemus. Hopkins. Ent. Soc. Wash. Proc. 4:343 

1900 Stephanoderes. Smith. Cat. Ins. N. J. p. 362 

1905 Hypothenemus. Wenzel. Ent. News, 16:124 
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chapuisii Eich, 

Stephanoderes. Eichhoff. Berl. Ent. Zeit. p. 132 
(?)=erectus Lec. Leconte. Am. Phil. Soc. Proc. 15:356 

Stephanoderes. Ejichhoff. Rat. Tom. p. 143 

=dissimilis Zimm. Eichhoff & Schwarz. U. S. Nat. Mus. Proc. 

18 :608, 610 

Habitat. Lake Superior and Quebec to Georgia, West Virginia, 

New York, New Jersey. 

Food plants. Quercus, Pinus, Hicoria, Vitis, Prunus (wild), Ficus 

(dead twigs), Pyrus. 

Hypothenemus. 

Hypothenemus. 

Hypothenemus. 

Hypothenemus. 

Hypothenemus. 

Hypothenemus. 

610 

Hypothenemus. 

Stephanoderes. 

erectus Lec. 
610 

Habitat. 

Food plants. 

7a. erectus. bec. 

Leconte. Am. Phil. Soc. Proc. 15 :356 

Smith. Ent. Am. 6:54 

Smite Catelase Ne J. p. 267 
Hops.  VWe-Va-Aecric: Exp. Sta; Bul. 37 :133 

Lintner. ‘ith. N: Y. Rep’t, p. 270 

Eichhoff & Schwarz. U. S. Nat. Mus. Proc. 18 :608, 

Sith. Cat, Ins: N. J. p.-362 

sculpturatus Eich. 

Eichhoff. Rat. Tom. p. 146 

Eichhoff & Schwarz. U. S. Nat. Mus. Proc. 18 :608, 

New Jersey, West Virginia, Texas. 

Quercus, Hicoria, Vitis, Lonicera, Ficus, Pyrus. 

79 eruditus Westw. 

Tomicus (Hypothenemus). Westwood. Ent. Soc. Lond. Trans. 2:34, 

t. 7; fig. I, a, 8 

Erichson. Wieg. Archiv. p. 61 
') Pairm:. Gen. “Col“p.. 4;.t: 33, fig. 161 

Scudder. Bost. Soc. Nat. Hist. Proc. 

Borkenk. p. 7 

Tomicus. 10 :13-14 

Ferrari. 

-areccae Horn. Ejichhoff. Rat. Tom. p. 165 
Hypothenemus. Sharp. Ent. Soc. Lond. Trans. p. 102 

Hypothenemus. Fauvel. Rev. d’ Ent. 3:315, 390 

Hypothenemus. Hubbard. Ins. Orange, p. 173, pl. 14, fig. 1 

Hypothenemus. Hamilton. Am. Ent. Soc. Trans, 16:158 

Hypothenemus. Schwarz. Ent. Soc. Wash. Proc. 1:139 

Hypothenemus. Smith. Ent. Am. 6:54 

Hypothenemus. Schwarz. Ent. Soc. Wash. Proc. 2:74 

Hypothenemus. Chittenden. Ins. Life, 5 :250 

Hypothenemus. Hopkins. W. Va. Agric. Exp. Sta. Bul. 31, p. 132 

Hypothenemus. Blandford. Ins, Life, 6:261-63 

Hypothenemus. Reitter. Bestim. Tab. 75 

Hypothenemus. Hamilton. Am. Ent. Soc. Trans. 21 :406 

Hypothenemus. Hamilton. Am. Ent. Soc. Trans. 22:346, 378 
=crudiae Pan. (?) Ejichhoff. U. S. Nat. Mus. Proc. 18:608 
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Hypothenemus. Lintner. 1rith N.Y. Rep’t, p. 270 

—=aveccae Horn. Smith. Cat. Ins. N. J. p. 362 

Hypothenemus. Blandford. Biol. Centr. Am. Col. 4, pt 6, p. 229, 230 

—=hispidulus Lec. Currie. U. S. Div. Ent. Bul. 53, p. 7 

(?) areccae Horn 

Bostrichus.  Hormunge, Stet. Pat) Zeit, pritiz 

Stephanoderes. Eichhoff. Rat. Tom. p. 165, 166 

—=eruditus Westw. Fauvel. Rev. d’Ent. 3:315, 300 

—eruditus Westw. Eichhoff & Schwarz. U.S. Nat. Mus. Proc. 18 :608 

Hypothenemus. Smith. Cat. Ins. N. J. p. 362 

—=eruditus Westw. Blandford. Biol. Centr. Am. Col. 4, pt 6, p. 229, 230 

boieldieui Perroud 

Bostrichus. Perroud. Ann. Soc. Linn. Lyon. p. 188 

—=areccae Horn.(?). Eichhoff. Rat. Tom. p. 166 

—=eruditus Westw. Blandford. Biol. Centr. Am. Col. 4, pt 6, p. 229, 230 

Habitat. Mexico, United States, Canada, Panama, Nevis, Europe, 

Guinea, Sandwich Islands, New Caledonia. 
Food plants. Oak, orange, fig, grape, sugar cane, nuts, Lonicera, 

Pyrus, Robinia. 

80 hispidulus Lec. 

Cryphalus.. Leconte: Aim, nts Soc, Arans9) 2-156 

EHypothenemus, Leconte, “Am Phill Soc ™ Proc. 15,355 

Cryphaluss » Richhot. » Rat) dom: p56 

Hypothenemus. Schwarz. Am. Phil. Soc. Proc. 17:468 

Hypothenemus. Hamilton. Am. Ent. Soc. Trans. 16:158 

C2) = dissimuilise Ziman Sitti mite tad OSH 

Hypothenemus. Blandford. Ins. Life, 6:263 

—eruditus Westw. Hamilton. Am. Ent. Soc. Trans. 21 :406 

=—=crudiae Pan. Eichhoff & Schwarz. U. S. Nat: Mus. Procyms-tea: 

610 : 
= eridiae Pan. ommta = Cates lmsiN ips 302 

Hypothenemus. Blandford. Biol. Centr. Am. Col. 4, pt 6, p. 230 

Stephanoderes. Currie. U. S. Div. Ent. Bul> 53, p. 7, 13 

seriatus Eich. 

Stephanoderes. Ejichhoff. Berl. Ent. Zeit. p. 133 

(?) = hispidtitiss ec yam Phil Sec! Proce 15-350 

Stephanoderes. Ejichhoff. Rat. Tom. p. 158 (New Orleans) 

Habitat. Eastern, Middle and Southern States. 

Food plants. Quercus, Hicoria. 

81 rotundicollis Eich. 

Stephanoderes. Eichhoff. Rat. Tom. p. 145 
Stephanoderes. Ejichhoff & Schwarz. U.S. Nat. Mus. Proc. 18:608 

Habitat. Amer. Septent (Tennessee). 

Food plants. 
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82 striatus Lec. 

1868 Cryphalus. Leconte. Am. Ent. Soc. Trans. 2:156 

1876 Hypothenemus. Leconte. Am. Phil. Soc. Proc. 15 :356 
Habitat. Lower and Upper California; Illinois. 

Food plants. (?) 

Degeer 

1775 DeGeer. Mem. Ins. 5:190 

1884 Bergroth. Berl. Ent. Zeit. 28 :230 

1888 Bedel. Faun. Col. Seine, 6:396, 400 

1895 Blandford. Biol. Centr. Am. Col. 4, pt 6, p. 185, 188 

BOSTRICHUS Fabr. 

1777. Fabricius. Syst. Ent. p. 59 
1836 Erichson. Wieg. Archiv. I, p. 62 

1868 Zimmerman. Am. Ent. Soc. Trans. 2:142, 146 

TOMICUS Latreille (1807) 

1807. Latreille. Gen. Crust & Ins. 2:276 

1868 Leconte. Am. Ent. Soc. Trans. 2:162-64 
1869 Lacordaire. Gen. Col. 9:382 

1876 Leconte. Am. Phil. Soc. Proc. 15 :346, 362 

1877. Provancher. Faun. Ent. Can. 1:569 

1879 Ejichhoff. Rat. Tom. p. 220 

1881. Eichhoff. Borkenk. p. 48, 211 

1883. Leconte & Horn. Col. N. A. p. 518, 519 

1895 Judeich-Nitsche. Forstins. 1:448, 449, 451, fig. 

1895 Blandford. Biol. Centr. Am. Col. 4, pt 6, p. 185, 186 

1901 Barbey. Scol. l’Europ. Cent. p. 81 

83 avulsus Eich. 

1867 Tomicus. Eichhoff. Berl. Ent. Zeit. p. 402 

1868 Bostrichus. Zimmerman. Am. Ent. Soc. Trans. 2:147 

1876 Tomicus. Leconte. Am. Phil. Soc. Proc. 15 :363, 366 

1878 Tomicus. Ejichhoff. Rat. Tom. p. 255 

1878 Tomicus. Schwarz. Am. Phil. Soc. Proc. 17:469 

1893 Tomicus Hopkins. W. Va. Agric. Exp. Sta. Bul. 31, p. 139; Bul. 

32, p. 212 

1899 Tomicus. Hopkins. W. Va. Agric. Exp. Sta. Bul. 56, p. 344, 422, 445 

1904 “Tomicus. Hopkins. U. S. Div. Ent. Bul. 48, p. 44 

1905 Tomicus. Currie. U. S. Div. Ent. Bul. 53, p. 100 

1906 Tomicus. Felt. N. Y. State Mus. Mem. 8, 2:752 

Habitat. Southern United States. 

Food plant. Pinus. 

84 balsameus Lec. 

1878 Tomicus. Leconte. Am. Phil. Soc. Proc. 17 :625 

1896 —=punctipennis Lec. Ejichhoff & Schwarz. U. S. Nat Mus. Proc 

18 :609, 610 
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Tomicus. Felt. N. Y. Forest, Fish and Game Com’n Rep’t, 7:519-22, 

fig. 20 

Tomicus, Felt. U.S. Div, Ent.- Bul. 31, p. 65 

Tomicus. Hopkins. U. S. Div. Ent. Bul. 48, p. 25 

Tomicus: ‘Currte: “UW. (Se aiv bop buless coor 

Tomicus. Felt. N. Y. State Mus. Mem. 8, 2:338, 354, 374, 375-70, 396, 

380, 673, fig. 80-84 
Habitat. Maine and Quebec to Michigan and West Virginia. 

Food plants. Abies, Picea, Pinus. 

85 caelatus Eich. 

Tomicus. Ejichhoff. Berl. Ent. Zeit. p. 402 

Xyleborus. Zimmerman. Am, Ent. Soc. Trans. 2:146 

Xyleborus.. Leconte, . Am. Phil’ Soe) Proc: 15.2350.. 400 

Xyleborus. Provancher. Faun. Ent. Can. 1:568 

‘Tomicus: ~ Eichhofi.> Rae Pom ip274-1370 

Xyleborus. Schwarz. Am. Phil. Soc. Proc. 17:468, 666 
Xyleborus. Schwarz. Ent. Am. 2:41 

Xyleborus. “Schwarz. Ent. Sec. Wash. Proc 1:47, so 

Xyleborus. Packard. U. S. Ent. Com’n 5th Rep’t, p. 706, 710, 812, 

825, fig. 277, 278 

Tomicus. Hopkins. W. Va. Agric. Exp. Sta. Bul. 3% pieeseeeone 

32, p. 212 

Xyleborus. Blandford. Ins. Life, 6:261 

Tomicus. Hopkins. Can, Ent. 26:280 

Tomicus. Schwarz. Ent. Soc. Wash. Proc. 3:16, 27 

Xyleborus. Hamilton. Am. Ent. Soc. Trans. 22:346, 378 

Tomicus... Hopkins. W: Va. Agric. Exp. Sta. Bull 56, pip 25e.ease 

446 

Ips: Smith: (Cat. ims Nec ap 363 

Tomicus. Felt. N. Y. Forest, Fish & Game Com’n Rep’t, 7:488-00, 

fig. 8 

Tomicus.- Hopkins. 40'S: Div. Ent, Bul s2epae 

‘Tomicus..) Felt, “No Ys State Muse Mem $12 74386- wees 274, 376, 

fig. 72 

vicinus Lec. 

Xyleborus. Leconte: Am. Ent. Soc. Trans. 5:72 

=caelatus Eich. Leconte. “Am: Phil, Soc. Proc. 15:360 

xylographus Fitch 

Tomicus. Fitch. Nox. Ins. N. Y. 4th Rep’t, p. 716 

= caelatus “Bich “Schwarz. Put Amy 2:4r 

=caelatus Eich. Felt. N. Y. State Mus. Mem. 8, 2:355 

Habitat. Canada; United States, south to West Virginia. 

Food plants. Pinus, Picea, Abies. 

86 calligraphus Ger. 

Bostrichus. Germar. Ins. Nov. p. 461 

Tomicus. 4 Pitch: Nox: Ins Ne Waa Rep gen 
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Tomicus. Leconte. Am. Ent. Soc. Trans. 2:162 

Tomicus. Leconte. Am. Phil. Soc. Proc. 15 :363 

Tomicus. Provancher. Faun. Ent. Can. 1:570 

Tomicus. Schwarz. Am. Phil. Soc. Proc. 17 :460, 643 
Tomicus. Schwarz. Ent. Soc. Wash. Proc. 1:80 

Tomicus. Packard. U. S. Ent. Com’n sth Rep’, p. 711, 712, fig. 

244, 245 
Tomicus. Hopkins. W. Va. Agric. Exp. Sta. Bul. 31, p. 138; Bul 

<2 py Bie 

Tomicus. Garman. Ky. Agric. Exp. Sta. Bul. 47, p. 50-52 

Tomicus. Hopkins. Can. Ent. 26:279 

Tomicus. Garman. Ky. Agric. Rep’t 1893, p. 127 

Tomicus. Johnson. Penn. Agric. Rep’t, p. 109-10 

Tomicus. Hopkins. W. Va. Agric. Exp. Sta. Bul. 56, p. 422 

igs. oniuth. Cat.. ins. N:.J..p:. 363 

Tomicus. Felt. N. Y. Forest, Fish & Game Com’n Rep’t, 7 :482-85, 

fig. 4, 5 
Tomicus. Felt. U. S. Div. Ent. Bul. 31, p. 64 

Tomicus. Hopkins. U. S. Div. Ent. Bul. 32, p. 11 

Tomicus. Gillette. Col. Agric. Exp. Sta. Rep’t 15, p. 116-17 

Tomicus. Felt. N. Y. State Mus. Mem. 8, 2:334, 338, 342, 345-51, 

354, 356, 358, fig. 67, 68, 69 

chloroticus Dej. 

Bostrichus. Dej. Cat. p. 332 
=calligraphus Ger. Ejichhoff. Rat. Tom. p. 224 

conformis Dej. 

Bostrichus. Dej. Cat. p. 332 

=calligraphus Ger. Ejichhoff. Rat. Tom. p. 224 

exesus Say 

Bostrichus. Say. Acad. Nat. Sci. Phila. Jour. 5:255; ed. Lec. 2:317 
Bostrichus. Harris. Ins. Mass. p. 74 

Bostrichus. Zimmerman. Am. Ent. Soc. Trans. 2:147 

=calligraphus Ger. Leconte. Am. Phil. Soc. Proc. 15 :363 

=calligraphus Ger. Eichhoff. Rat. Tom. p. 224 

praemorsus Eich. 

Tomicus. Eichhoff. Berl. Ent. Zeit. p. gor 

(?) =calligraphus Ger. Leconte. Am. Phil. Soc. Proc. 15:363 

=calligraphus Ger. Eichhoff. Stett. Ent. Zeit. 37 :378 

=calligraphus Ger. Eichhoff. Rat. Tom. p. 224 

Habitat. Atlantic region of United States to New Mexico, 

Canada. 
Food plant. Pinus. 

87 concinnus Mannh. 

Bostrichus. Mannerheim. Bul. Mosc. 2:358, (149) 

Bostrichus. Mannerheim. Bul. Mosc. 3:234, (2c9) 
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1868 Tomicus. Leconte. Am. Ent. Soc. Trans. 2:164 

1876 Tomicus., Jueconte: ) Am: Phil Soc) Procs 15-203, 2307. 
1878 Xylocleptes. Leconte, “Ama Phil) Soc. Brocs17-625 

1878 Tomicus. Hichhot..Rat, Tom p.v232 

1886 Xylocleptes. Schwarz. Ent. Am. 2:42 

1894 Xylocleptes. -Hlamulton’. An Hut. ySec: “rans. ies 

1895 Tomicus. Blandford. Biol. Centr. Am. Col. 4, pt 6, p. 186, 188 
1898 Tomicus. Blandford. Ent. News, 9:6 

1904. Lomicus, “Hopkins. °U. Sine Ent. Bul AS) piu 

1905.> Domicus. «Currie Ws S29 Oiv ok holes sepreG 

1905 Lomicus. , Hopkins. Put Soe, Wash. Proc yeas 

hirsutus Eich. 

1867. -lomicus, “EBichhofti, Berl, Ent. Zeit. p. 402 

1878 =concinnus Mannh. Eichhoff. Rat. Tom. p. 233 

1895 —=concinnus Mannh. Blandford. Biol. Centr. Am. Col. 4, pt 6, p. 188 
Habitat. Alaska to middle California. 

Food plants. Pinus, Picea sitchensis. 

88 confusus Lec. 

1876 Tomicus. Leconte. Am. Phil. Soc. Proc. 15 :362, 364 

16c6  Lomicius. Schwarz “But. Am), 2:42 

1800) Tomicus. ~ Packard: SU.7S: Eat: Comm: 5thaikepaty pie 

1904. “Loniucus, silopkiass, U.S: wiv. E nt. Bul 48.p- ste 

1905 Domicus.. Ltoplans.» but Soc: Wesh. Proca7-77 

Too5) LomicusCurne U.S. Div, Ent ee ulei5e. ps ae 

montanus Eich. 

1881 Tomicus. Ejichhoff. Borkenk. p. 219 

LOGO . = COMMSTS Ze Foch wale tak Ames Az 

Habitat. Oregon, California, Arizona. 

Hood plants." Pinws ‘edulis, PP. mone phy iia 

89 decretus Eich. 

1007 ‘Lomicus: Bichhotii Berl vent, Zeit. pe4o02 

1868 - Lomicus.. “weconte.. Am), Ent. Soca. trans. 22177 

1878. “Lomicus:> Hichhott.2 Kat Dom» ps 272 

Habitat. America Borealis. 

Food plants. 

90 emarginatus Lec. 

1876 “Fromicns, Weconte; Am: Phil. Soe Proc, 15:363;.304 

Habitat. Oregon. 

Food plants. 

gi grandicollis Eich. 

1867. Tomicus. Ejichhoff. Berl. Ent. Zeit. p. 402 

1878 Tomicus. Eichhoff. Rat. Tom. p. 231 

1898 Tomicus. Blandford. Ent. News, 9:6 

toos . Tomicus: . Hopkins. Pint Soc. Wash. Proc 7-77 
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cacographus Lec. 

Tomicus. Leconte. Am. Ent. Soc. Trans. 2:162 

Tomicus. Leconte. Am. Phil. Soc. Proc. 15:362, 364 

=egrandicollis Eich. (?) Eichhoff. Rat. Tom, p. 231 

Tomicus. Schwarz. Am. Phil. Soc. Proc. 17:469 

Tomicus.. Schwarz. Ent. Soc. Wash. Proc. 1:80 

Tomicus. Packard. U. S. Ent. Com’n, 5th Rep’t, p. 713, fig. 246 

Tomicus. Hopkins. W. Va. Agric. Exp. Sta. Bul. 31, p. 138; Bul. 

42... Dp. 212 

Tomicus. Bruner. Neb. Hort. Rep’t, p. 190, fig. 38 

Tomicus. Hopkins. Ins. Life, 6:129 

Tomicus. Bruner. Neb. Hort. Rep’t, p. 187, fig. 38 

Tomicus. Hopkins. Can. Ent, 26:279 

Tomicus. Schwarz. Ent. Soc. Wash. Proc. 3:16, 27 

Tomicus. Johnson. Penn. Agric. Rep’t, p. 79-80, IIo 

=grandicollis Eich. Blandford. Ent. News, 9:6 

Tomicus. Hopkins. W. Va. Agric. Exp. Sta. Bul. 56, p. 422 

ifs. jones. Cat. Ins CN: J. p. 363 

Tomicus. Felt. N. Y. Forest, Fish & Game Com’n Rep’t, 7:485 

Tomicus. Felt. N. Y. State Mus. Mem. 8, 2:334, 338, 342, 354, 

356-359, 374, fig. 73 

pini (Say) Zimm. 

Bostrichus. Zimmerman. Am. Ent. Soc. Trans. 2:147 

—cacographus Lec. Leconte. Am. Phil. Soc. Proc. 15:364 

=egrandicollis Eich. Eichhoff. Rat. Tom. p. 231 

Habitat. Middle Atlantic, Southern and Western States; Quebec. 

Food plants. Pinus, Picea. 

92 hudsonicus Lec. 

Tomicus. Leconte. Am. Phil, Soc. Proc. 15:363, 366 

Tomicus. Hubbard & Schwarz. Am. Phil. Soc. Proc. 17:643 

Tomicus. Schwarz. Ins. Life, 7:255 

Habitat. Hudson Bay region, Utah. 

Food plant. Picea. 

93 integer Eich. 

fonucus.. Kichhott.~ Berl. Ent: Zeit. p. 273 

Tomicus. Eichhoff. Rat. Tom. p. 226 

=plastographus Lec. Blandford. Biol. Centr. Am. Col. 4, pt 6, 

p. 186, 187 
Tomicus. Gillette. Col. Agric. Exp. Sta. Rep’t 15, p. 117 

Tomicus. Hopkins. U. S. Div. Ent. Bul. 48, p. 18 

Tomicus. Hopkins. Ent. Soc. Wash. Proc. 7:75, 76, 77 

Tomicus,. Currie. U.S. Div. Ent. Bul. 53, p. 73 

Habitat. Rocky mountain region of United States, Mexico. 

Food plants). Pinus ponderosa, P. monticola. 
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94 interruptus Mannh. 

Bostrichus. Mannerheim. Bul. Mosc. p. 357, (147) 

Bostrichus. Mannerheim. Bul. Mosc. 234, (208) 

Tomicus. -\ Leconte. Am. int. 50c.4 rams. 2-164 

Tomicus. Eichhoff. Berl. Ent. Zeit. p. 274 

Tomicus.. Jlueeonte. Am: Phil:-Soc, Proc:.152364) 360 

TLomicts., Hichhott-, kat> Lon 9.238 

Tomicus. Hubbard & Schwarz. Am. Phil. Soc. Proc. 17:643 

Habitat. Alaska, Hudson Bay region, Colorado. 
Food plants. 

95 (?) interpunctus Eich. 

Yomicus. Kichhot®. Rat Llomeep. 241 

Tomicus. Eichhoff. Stett. Ent. Zeit. 39:390 

tridens Eich. 

‘TLomicus. - Erchhott.2- Berl: Pat, Ze. p:-274 

=interpunctus Bich, “Pichhof. Rate Tome p. 242 

Habitat. American Borealis (Sitka). 

Food plants. 

96 latidens Lec. 

Tomicus. - Leconte. Am. Ent. Soc: Trans. 5:72 

Tomicus, ceconte,- Am.Phil) Soc. Procs 15:3626467 

fLomicus; .Hopkins.- W.-S. Div. ut: Bule4s. pay 

Lomicus Currie. 9 Ue S-Di bat Bale ssp. 72 

Habitat. Oregon, California, Colorado. 

Food plant. Pinus lambertiana. 

97 oregoni Eich. 

Tomicus. Eichhoff. Berl. Ent. Zeit. p. 274 

Tomicus. oWeconte< An, -PinlSocr Procea5 245 

Pomicnhs: =Bichhott. "Rat oni p.1250 

Lomicus. “Hopkins. (Us: S" Miv- Kat Bul-32: p. 10 

Tomicus.. Gillette; Col) Acric. Exp: Sta... Rept 15, pee 

Lomicts< Hopkine:* U.1S.-Dix,. Ent Bale 46). 7 

Lemicus: Hopkins. = 2ut- Sec Wash -Procy.ye7z 

Tomicus: (Currie. US. Din Ent. Bulli s33 7 p.-73, noe 

Habitat. Western United States. 

Food plant. Pinus. 

98 perturbatus Eich. 

Tomicus: “Eichhot: ~ Berl snt.oZett. p.. 274. 

Tomicus. Leconte. Am. Phil. Soc. Proc. 15:435 

Tomicus. ~ Eichhott. “Rat. Dom, -pe 246 

Habitat. American Borealis. 

Food plants. 
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99 pini Say 

Bostrichus. Say. Acad. Nat. Sci. Phila, Jour. 5:257; ed. Lec. 2:319 
Tomicus. Kirby. Faun. Bor. Am. 4:191 

“omicus, . Liarris.. Ins. N..E. p. 74 

Tomicus. Harris. Rep’t Ins. Inj. Veg. p. 78 

Tanneus.. Hitch. Nox. Ins. N. Y..zth Rep’t, p. 722, 751 

Bostrichus. Zimmerman. Am. Ent. Soc. Trans. 2:147 

Tomicus. Leconte. Am. Ent. Soc. Trans, 2:163 

Tomicus. Leconte. Am. Phil. Soc. Proc. 15 :363, 365 

Toenncus. Provancher. Faun. Ent. Can. 1:570 

Tomicus. Hubbard & Schwarz. Am. Phil. Soc. Proc. 17 :666 

Tomicus. Schwarz. Ent. Soc. Wash. Proc. 1:80, 149, 175 

Tomicus. Packard. U. S. Ent. Com’n, 5th Rep’t, p. 713-14, 858, fig. 247 

Tomieus, Hopkins. W. Va. Agric: Exp. Sta. Bul. 31, p. 139; Bul. 32, 

p. 212 

Tomicus. Hopkins. Can. Ent. 26:280 

Tomicus. Hopkins. W. Va. Agric. Exp. Sta. Bul. 56, p. 342, 343, 422, 

445 
Lomtcusy JEiopkins: U.S. Div.-Ent. Bul. 21, p. 16 

Ips. Smith. Cat. Ins. N. J. p. 363 

Tomicus. Felt. N. Y. Forest, Fish & Game Com’n Rep’t, 7 :487-88, 

fig. 7 
Tomicus. Gillette. Col. Agric. Rep’t, 24:117 

Tomicus. Felt. N. Y. State Mus. Mem. 8, 2:334, 338, 351-54, 359, 376, 

ee ae ZT 

dentatus Sturm. 

Tomicus. Sturm. Cat. p. 76, t. 4, fig. 30 

=pini Say. Leconte. 

Tomicus. 

Am. Phil. Soc. Proc. 15 :426 

pallipes Sturm. 

Sturm... Gakiip: 76 

=pini Say. Leconte. Am. Phil. Soc. Proc. 15 :426 

Tomicus. 

=pini Say. Leconte. 

Habitat. 

praefrictus Eich. 

Eichhoff. Berl. Ent. Zeit. p. 401 

Am’ Phil. Soc. Proc. 15:365 

Eastern United States and Canada, Montana (?), 
Colorado (?). 

Food plants. 

Tomicus. 

Tomicus. 

Tomicus. 

Tomicus. 

Tomicus. 

Tomicus. 

Pings, Picea, Larix. 

Lec. 

Leconte. Am. Ent. Soc. Trans. 2:163 

Leconte. Am. Phil. Soc. Proc. 15 :362, 364 

Blandford. Biol. Centr. Am. Col. 4, pt 6, p. 186, 187 

Blandford. Ent. News, 9:6 

Gillette. Col. Agric. Exp. Sta. Rep’t 15, p. 117 

Powell, “N.Y: Ent. Soc. 12'237-43 

100 plastographus 
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1905 Tomicus. Hopkins. Ent. Soc. Wash. Proc. 7:75, 76 

1907. ‘Tomicus. “Falla& Cockereli.) Amv Ents soc. «rans. cen2n7, 

Habitat. California, New Mexico. 

Food plant. Pinus radiata. 

ror rectus Lec. 

1876. Tomicus, Weconte) Am. Phill ‘Soc Proce 15 :3639 465 

Habitat. Oregon, Arizona, New Mexico. 

Food plants. 

102 (?) spinifer Fich. 

1878 Tomicus. Eichhoff. Rat. Tom. p. 499 

1878 Tomicus. Ejichhoff. Stet. Ent. Zeit. 39:390 

Habitat. America Borealis (California) (?) 

Food plants. 

103 (?) terminatus Mannh. 

T1605 | Lomicus.iC 7). lenshaw. «Col Nie Ay p. 143 

104 tridens Mannh. 

1852 Bostrichus. Mannerheim. Bul. Mosc. p. 357, (148) 

1853 Bostrichus. Mannerheim. Bul. Mosc. p. 273 

1868 Tomicus: Leconte, Am.? Ent. Soc: Mirans: 2-164 

1070 Lomicus: Weconte;, Aim: Phil Soc. (Proc 1530340360 

1878 Tomicus. Eichhoff. Rat. Tom. p. 240 

1894 Tomicus. Hamilton. Am, Ent. Soc. Trans. 21:36 

Habitat. Alaska. 

Food plants. 

LOGANIUS Chapuis 

1869 Chapuis. Syn. Scol. p. 52 

1873 Chapuis. Mem. Soc. Liége, p. 260 

1894. Schwarz. Ent. Soc. Wash. Proc. 3:44 

1690. Blandtord, Biol) Cente, Amol A ptw6, prize 

1o5 ficus Sz. 

1904) Loganitis;, “Schwartz. “Mutsy soc) Wash. Proce 3.44 

1894. Loganius. Ashmead. Ent. Soc. Wash. Proc. 3:33 

Habitat. Florida. 

Food plant. Ficus aurea. 

MICRACIS Leconte 

1868 Leconte. Am. Ent. Soc. Trans. 2:164-65 

1876 Leconte. Am. Phil. Soc. Proc. 15:367-68 

1878 Eichhoff. Rat. Tom. p. 302 

1883 Leconte & Horn. Col. N. A. p. 519 
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Micracis. 

Micracis. 

Micracis. 

Habitat. 

Food plant. 

Micracis. 

Micracis. 

Micracis. 

Habitat. 

Food plants. 

Micracis. 

Micracis. 

Habitat. 

127 

106 asperulus Lec. 

Leconte. Am: Phil. Soc. Proc: 17-626 

Hubbard & Schwarz. Am. Phil. Soc. Proc. 17 :666 

Siti.) Gat..ius. N.. 7. p;, 363 

Pennsylvania, New York, Virginia. 

Quercus. 

107 hirtellus Lec. 

Leconte. Am. Phil. Soc. Proc. 15 :368, 369 

Packard. U. S. Ent. Com’n, sth Rep’t, -p. 671 
Blaisdell. Ins. Life, 5:36 

California. 

Umbetiitaria californica, Salix. 

108 nanula Lec. 

Leconte. Am. Phil. Soc. Proc. 15:368, 369 

Schwarz. Am. Phil. Soc. Proc. 17:469 

Florida. 

Food plants. (?). 

Micracis. 

Micracis. 

Micracis. 

Micracis. 

Micracis. 

Micracis. 

Habitat. 

Food plants. 

Iog rudis_ Lec. 

Leconte. Am. Phil. Soc. Proc. 15:368, 369 

Hubbard & Schwarz. Am. Phil. Soc. Proc. 17 :666 

Packard. Ws. nt Conrn, 5th Rep’‘t, p. 612 

Seuwarz, Ent..Soc.. Wash, Proc. 2:74 

Hamilton. Am. Ent. Soc. Trans. 22:346, 378 

Belt. N. Y. State Mus. Mem. 8, 2:725 

Michigan. 

Gethis @ccidentalis, Robinia pseéeud= 

2e2.€1a,- Hicoria. 

110 opacicollis Lec. 

Micracis. Leconte. Am. Phil. Soc. Proc. 17 :625 
Micracis. Hubbard & Schwarz. Am, Phil. Soc. Proc. 17 :666 

(2 )—asperila ec, Smith: . Cat. Ins. N. J. p. 363 

Micracis. Felt. N. Y. State Mus. Mem. 8, 2:702 

Habitat. New Jersey, New York. 

Hoon pits. Castanea dentata, Quercus, Hama- 

melis. 
11m suturalis Lec. 

Micracis. Leconte. Am. Ent. Soc. Trans, 2:165 

Micracis. Shimer. Am. Ent. Soc. Trans. 2:viii 

Micracis. Leconte. Am. Phil. Soc. Proc. 15:368 

Micracis. Eichhoff. Rat. Tom. p. 303 

Micracis. Hubbard & Schwarz. Am. Phil. Soc. Proc. 17 :666 
Micracis. Packard. U. S. Ent. Com’n, 5th Rep’t, p. 660 

Micracis. Hamilton. Can, Ent. 23 :65 

Micracis. Hamilton. Ins. Life, 4:131 

Micracis. Riley & Howard. Ins. Life, 4:04 
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Micracis. Hamilton. Ins. Life, 4:268 

Micracis. Chittenden. Ent. Soc: Washs Proc. 2-394 

Micracis. Hamilton. Am. Ent. Soc. Trans. 22:346, 378 

Micracis. Smith? Cat Ins NJ. p: 363 

Micracis. Felt. N. Y. State Mus. Mem. 8, 2:715 

aculeatus Lec. 

Micracis... Leconte: Am. Put. Sec. Prans:.27165 

Micracis. Ejichhoff. Rat. Tom. p. 304 

Micracis. Leconte: —Am, Ent. Soc. Trans: o2xxit 

Micracis. Hamilton. Can. Ent. 23:65 

Micracis. Riley. Ins. Life, 4:94 

Micracis. Hamilton. Ins. Life, 4:268 
= suturalis Lec. Chittenden, Ent. Soc. Wash. Proc. 2:394 

Micracis. Felt. .N. Y. State Mus. Mem. 8 2:715 

Habitat. Massachusetts and New York to Michigan, Kansas and 

Louisiana. 

Food plants. Zanthoxylum- clava-herculiso5 bcos 

Cercis canadensis, Fraxinus, Quercus, )uglamspagsae- 

Benzoin aestivale, Salix Sassafras, Robinia, Corylus. 

PAGIOCERUS Eich. 

Bichhott. Berl hat. Zeit p. 145 

Chaputs. “Syn. Scols"p.-26 
Chapuis> Meni: “Soc iece, ps 234 

Blandford! “Biok Centr: Am: Cole pt 6; p. 49 

Hopkins. Ent. Soc. Wash. Proc. 8:112 

II2 rimosus Eich. 

Pagiocerus. Ejichhoff. Berl. Ent. Zeit. p. 148 

Pagiocerus. Chapuis. Syn. Scol. p. 26 

Pagiocerus. Chapuis. Mem. Soc. Liége, p. 234 

Pagiocerus. Blandford. Biol. Centr. Am. Col. 4, pt 6, p. 490 
Pagiocerus. Hopkins. Ent. Soc. Wash. Proc. 8:113 

Habitat. Cuba, Columbia, Brazil, Chile, Mexico, Guatemala, Pan- 

ama, Florida. 
Food plants: Anona glabra, A. cherimolia- (Wexeay 

“coru’’ (Columbia, S. A.), Persea barbontra Cilogda 

PHLOEOSINUS Chapuis 

Chapuis. Syn. Scol. p. 37 

Chapuis. Mem. Soc. Liege, p. 245 

Leconte. Am, Phil. Soc. Proc. 15 :381 

Eichhoff. Borkenk. p. 131 

Leconte & Horn. Col. N. A. p. 523 

Bedel. Faun. Col. Seine, 6:389, 303 

Blandford. Ent. Soc. Lond. p. 68 

Blandford. Biol. Centr. Am. Col. 4, pt 6, p. 143, 160 

Barbey. Scol. l’Europ. Cent. p. 58 
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113 cristatus Lec. 

Phloeosinus. Leconte. Am. Ent. Soc, Trans. 2:170 

Phloeosinus. Leconte. Am. Phil. Soc. Proc. 15:381 

Phloeosinus. Riley & Howard. Ins. Life, 5 :262 

Phloeosinus. Blandford. Biol, Centr. Am. Col. 4, pt 6, p. 160 

Phloeosinus. Hopkins. U. S. Bur. For. Bul. 38, p. 30, 40, fig. 4 

Habitat. California. 

Food plants. Cupressus, Sequoia sempervirens(?). 

114 cupressi Hcepk. 

Phloeosinus. Hopkins. U. S. Bur. For. Bul. 38, p. 35-38, fig. 2, 3 

Phloeosinus. Hopkins. U. S. Div. Ent. Bul. 48, p. 45 

Phioeosinus. Currie. U.S: Div. Ent. Bul. 53, p. 100 
Habitat. -California. 

Food plants. 

Hylurgus. 

Hylurgus. 

Phloeosinus. 

Phloeosinus. 

Phloeosinus. 

Phloeosinus. 

Be 1%) 213 

Phloeosinus. 

Phloeosinus. 

Phloeosinus. 

Phloeosinus. 

Phloeosinus. 

Cupressus, Sequoia sempervirens. 

115 dentatus Say 

Say. Acad. Nat. Sci. Phila. Jour. 5:258; ed. Lec. 2:319 
Harris. 

Fitch. Nox. 

Phloeosinus. 

Phloeosinus. 

Rept Ins: Inj: Veg. p. 77 

ise Ataaisen ty pf 1750: N- ¥. Agric. Soc: Trans; -1857- 

Leconte. Am. Phil. Soc. Proc. 15 :381 

Knaus, Ent. Am. 2:77 

Schwarz. Ent. Am. 2:56 

Packard. U.S. Ent. Com’n, 5th Rep’t, p. 904-6, fig. 209 
Riley & Howard. Ins. Life, 2:350 

Hopes... W. Vay Agric) Exp. Sta. Bul. 31; p. 142; Bul. 

Hopkins. Can. Ent. 26:280 

Eichhoff & Schwarz. U.S. Nat. Mus. Proc. 18:608, 610 

Blandford. Biol. Centr. Am. Col. 4, pt 6, p. 160 

Smith. Cat. Ins. N. J. p. 365 

Felt. N. Y. Forest, Fish & Game Com’n Rep’, 

7 aoe 2a) fie 2h aly 

Phloeosinus. Hopkins. U. S. Div. Ent. Bul. 48, p. 25 
Phloeosinus. Currie. U. S. Div. Ent. Bul. 53, p. 81 

Phloeosinus. Felt. N. Y. State Mus. Mem. 8, 2:336, 337, 338, 391-03, 

fig. 90, QI, 92 

(?) Dendroctonus. 

(?) Dendroctonus. 
Phloeosinus, 

Phloeosinus. 

Phloeosinus. 

Phloeosinus. 

Phloesosinus. 
=dentatus Say. Eichhoff & Schwarz. 

610 

Phloeosinus. 

graniger Lich. 

Eichhoff. Berl. Ent. Zeit. p. 147 
Leconte. Am. Ent. Soc. Trans. 2:177 

Chapuis. Syn. Scol. p. 39, 95 

Chapuis. Mem. Soc. Liége, p. 247 

Leconte. Am. Phil. Soc. Proc. 15 :382, 436, 437 

Schwarz. Ent. Am. 2:56 

Hopkins. Ins. Life, 4:258 

U. S. Nat. Mus. Proc. 18:608, 

Blandford. Biol. Centr. Am. Col. 4, pt 6, p. 160 
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haagii Eich. 

(?) Dendroctonus. Ejichhoff. Berl. Ent. Zeit. p. 148 
(?) Dendroctonus. » Leconte” “Am. Ent, Sec, (rans. 22577 
Phloeosinus. Chapuis. Syn. Scol. p. 38 

Phloeosinus. Chapuis. Mem. Soc. Liége, p. 247 

Phloeosinus, Leconte: Am, Phil Soc. Proc. 152382) agorag 

(?)—=dentatus Say. Schwarz. Ent. Am. 2:56 

—=dentatus Say. Ejichhoff & Schwarz. U.S. Nat. Mus. Proc. 18:610 

(?) =punctatus Lec. Eichhoff & Schwarz. U. S. Nat. Mus. Proc. 

18 :608 

Phloeosinus. Blandford. Biol. Centr. Am. Col. 4, pt 6, p. 160 

serratus Lec. 

Phioeosinus. Leconte. Am. Ent. Soc. Trans. 2:170 - 

Phloeosinus. Leconte. Am. Phil. Soc. Proc. 15 :381 

(?) =dentatus Say. Schwarz. Ent. Am. 2:56 

Phloeosinus. Schwarz. Ent. Soc. Wash. Proc. 1:176 

Phloeosinus. Blandford. Biol. Centr. Am. Col. 4, pt 6, p. 160 
=dentatus Say. Smith. Cat. Ins..N. J. p. 365 

Phloeosinus. Fall & Cockerell. Am. Ent. Soc. Trans. 33:218 

Habitat. Eastern and middle United States and Canada, New 

Mexico. 

Food plants. Juniperus, Thuja. 

116 punctatus Lec. 

Phloeosinus. Leconte. Am. Phil. Soc. Proc. 15 :381, 382 

Phloeosinus. Schwarz. Ent. Am. 2:55 

Phloeosinus. Fowler. Cal. Rep’t Agric. Exp. Sta. p. 80 

Phloeosinus. Hopkins. Can. Ent. 35:60 

Phloeosinus. Hopkins. U. S. Bur. For. Bul. 38, p. 35 

Phloeosinus. Hopkins. U. S. Div. Ent. Bul. 48, p. 18 

Philocosinus: Currie: U.S; Day: nt; Buli53,p. 72 

Habitat. Lake Superior and Rocky mountain regions. 

Food plants. Libocedrus decurrens, Chamaecy- 
paris lawsoniana (Giant arbor-vitae). 

II7 sequoiae Hopk. 

Phloeosinus. Hopkins. U: S:. Bur. For: Bul: 38, p: 33295 08 
pl.12 

Phloeosinus. Hopkins. U. S. Div. Ent. Bul. 48, p. 18, 45 

Phioeosinus: “Currie. U.S. Div. Ent: Bulg3) p74 

Habitat. California, Washington. 

Food plants. Sequoia sempervirens, Giant arbor-vitae. 

PHLOEOTRIBUS Latreille 

atreille: ePrecy icarcsener ins 50 
Erichson. Wieg. Archiv. 1:56 

Fichhoff. Berl. Ent. Zeit. p. 20, 44, 46 
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Zimmerman. Am. Ent. Soc. Trans. 2: 147, 148 

ikeconte. Am. Ent? Soc. Frans. 2:168 

Chapitiss Syne Scol. p. ‘43 

Chapuis. Mem. Soc. Liége, p. 251 

eeonte.. Am, Phil. Soe, Proc. 15:376 

Eichhoff. Borkenk. p. 39, 147 

econ ce Hora. Cols N.. A: p. 522 

Bedel. Faun. Col. Seine, 6:389, 304 

Barbey. Scol. l’Europ. Cent. p. 65 

118 frontalis Oliv. 

scolytus. Olivier. Ent. 4, no. 78, p. 13, pl. 2, fig. 20 

Bostrichus. Fabricius. Syst. El. 2:3809 
Phloeotribus. Zimmerman. Am. Ent. Soc. Trans. 2:148 
Phloeotribus. Leconte. Am. Phil. Soc. Proc. 15:377 
Phloeotribus. Packard. U. S. Ent. Com’n 5th Rep’t p. 612 
Phloeotribus. Hopkins. W. Va. Agric. Exp. Sta. Bul. 31, p. 142; 
BU. 32, p. 213 

Phloeotribus. Chittenden. Ins. Life, 5:240 

Phloeotribus. Riley. Ins. Life, 6:227 

Phloeotribus. Hopkins. Can. Ent. 26:280 

Phloeotribus. Schwarz. Ent. Soc. Wash. Proc. 3:146 

Phloeotribus. -Ashmead. Am. Ent. Soc. Trans. 23:233 

Phloeotribus. Chittenden. Ent. Soc. Wash.’Proc. 4:78 

Pileeetmpus.. Stith. Cat. Ins. N. J.,p. 364 

Phloeophthorus. Hopkins. U. S. Dep’t Agric. Yearbook, p. 320 

Phloeophthorus. Hopkins. Ent. Soc. Wash. Proc. 7:78 

Phloeotribus. Felt. N. Y. State Mus. Mem. 8, 2:336, 725 

granicollis Eich. 

Phloeophthorus. Ejichhoff. Berl. Ent. Zeit. p. 149 

Eterapntiorus. . Leconte. Am. Ent. Soc. Trans. 2:177 

Phloeotribus. Chapuis. Mem. Soc. Liége, p. 251 

=frontalis Fabr. Leconte. Am. Phil. Soc. Proc. 15:377 

Habitat. Atlantic States to Iowa and Tetnessee. 

Food plants. Monis, Celtis occidentalis, Brous-~ 

Some tia papyeraiera. 

11g liminaris Harris 

Tomicus. Harris. Rep’t Inj. Ins. Veg. p. 78 

Loemieus. Elarris. Inj. Ins. ed. ult. 88 

Phloeotribus. Leconte. Am. Ent. Soc. Trans. 2:148 

Phloeosinus. Chapuis. Mem. Soc. Liége, p. 247 

Phioeottibus. Iseconte. Am. Phil. Soc. Proc. 15:377 

Phloeotribus. Hubbard & Schwarz. Am. Phil. Soc. Proc. 17 666 

Phloeosinus. Linden. Buf. Soc. Bul. 4:61 

Phloeotribus. Schwarz. Ent. Soc. Wash. Proc. 1:113, 149 

Phloeotribus. Packard. U. S. Ent. Com’n, 5th Rep’t, p. 227, 530 
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Phloeotribus.. “Caulneld-sOnt. soc. -e ni 2m7e 

Phioeotribus: Webster elise, aire eae 

Phloeotribus.. Lintner oth ON. Y- Repti py 36500 ; 

Phloeotribus. Hopkins. W. Va. Agric. Exp. Sta. Bul. 41, pyomae 

etc.) Bitl232 pa sie 

Phloeotribus. Fletcher. Ottawa House Com’n, Dean 

Phloeotribus.. Cockerell.. N. M. Agric. Exp. Bul. 15;3paoo 

Phloeotribus:=dantner, 11th N. Ye" Repaarp- 270 

Phloectribus. Fletcher. ‘Ottawa House Com’n, p. 18 

Phloeotribus.“Smith. Cap. Ins. Na fep..304 

Phloeophthorus. Hopkins. U. S. Dep’t Agric. Yearbook, p. 320 

Phloeophthorus: Currie) “U) S: Dive Ent. Bulssp eee 

Phloeotribus. Felt. N.Y. Mus. Mem. 8, 2:336, 428, 452 

Phloeotribus. Fall & Cockerell, Am. Ent: Socr Vranceeeeer 

Habitat. New York to Tennessee, eastern Canada, New Mexico. 

Food plants. Prunus persica, . PP) “at im ena 

COTS 1s— {Po Ser Ota. wy yates ai aati 

120 puberulus Lec. 

Phiceottibus- Weconte. Ue 25. Geol asin sR eae 

Habitat. 

Food plants. 

PITYOGENES Bedel 

Bedel. Faun. Col: Seine, 6:307, A001 

121 carinulatus Lec. 

Cryphalus: Leconte: Am. Ent. Sec,s Erans. 5:70 

Pityophthorus: = Wweconte.> Am. Phil Soc roc, gusese 

Pityophthorus. ~“econte. >Am, Phil; Soc* Proc, ar7-e24 

Pityophthorus: Schwarz. -—ntaSoc.s Wash r0c.2 an 

Pityogenes.. Schwarz — ime. ioites7-255 ; 

Pityogenes, Hopkins... U.-S: Dive nt Bale asp ig 

hamatus Lec. 

Xyleborus: - lec. -Am? Ent. Soc. iranse S272 

Xyleborus: Leconte’ Am. Phil. Soc. Proc 153350. 36" 

—carintlatus ec. Ieconte. Am. Phily Soc. Prec. 7.029 

Pityophthorus. Fall & Cockerell. Am. Ent. Soc. Trans. 33:217 

Habitat. California to Washington, South Dakota and Colorado. 
Food plants. Pinus ponderosa, Picea engelmamauee 

(Jeffrey pine). 

122 fossifrons Lec. 

Pityophthorus: Iceconte:. Am. PhilsSoc.- Proc sr oase 

Pityogenes.. Schwarz.. U7S. Nat” Mus- Proc. ore-6co 

Habitat. Vancouver island. 

Food plants. 
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123 plagiatus Lec. 

Myleborus. —Leconte.. Am, Ent. Soc. Trans. 2:161 

Myleborus. Leconte. Am. Phil. Soc. Proc. 15 :361 

Xyleborus. Eichhoff. Rat. Tom. p. 280 

Bityophthorus. Leconte. Am. Phil. Soc. Proc. 17:623 

Pityophthorus. Schwarz. Ent. Soc. Wash.:’Prac. 2:168 

Pityophthorus. Hopkins. W. Va. Agric. Exp. Sta. Bul. 31, p. 129; 

Bul. 32, p. 208 

Pityophthorus. Hopkins. Can. Ent. 26:278 

Egyvoecics, ~iiepmins, VW. Va, Agric: Exp. Sta. Bul. 56, p. 342 

427, 429 
Pityogenes. Felt. N. Y. State Mus. Mem. 8, 2:752 

Habitat. Maryland, New York, West Virginia. 

Food plant. Pinus. 

124 punctipennis Lec. 

Xyleborus. Leconte. Am. Phil: Soc. Proc. 17:624, 666 

Xyleborus. Schwarz. Ent. Am. 2:42 

Pityogenes. Eichhoff & Schwarz. U. S. Nat. Mus. Proc. 18:609, 610 

Habitat. Michigan. 

Food plants. 

125 sparsus Lec. : 

Xyleborus. Leconte. Am. Ent. Soc. Trans. 2:160 

Xyleborus. Leconte. Am. Phil. Soc. Proc. 15:360 

Pityophthorus, Leconte. Am. Phil. Soc. Proc. 17 :624 

Pityophthorus. Hubbard & Schwarz. Am. Phil. Soc. Proc. 17:643 

Pityophthorus. Schwarz. Ent. Soc. Wash. Proc. 1:80 

Pityophthorus. Packard. U. S. Ent. Com’n, 5th Rep’t, p. 720 

Pityophthorus. Hamilton. Ins. Life, 4:132 

Pityophthorus. Hopkins. W. Va. Agric. Exp. Sta. Bul. 31, p. 130; 

But, 22, ps 208 

Pityophthorus. Hamilton. Am. Ent. Soc. Trans. 21:406 

Pityophthorus. Hamilton. Am. Ent. Soc. Trans. 22:346, 378 

Pityogenes. Ejichhoff & Schwarz. U. S. Nat. Mus. Proc. 18:609 

Pityogenes. Hopkins. W. Va. Agric. Exp. Sta. Bul. 56, p. 446 

Piyopuimorus, Smith. Cat. Ins. N. J. p. 362 

Pityogenes. Currie.. U. S. Div. Ent. Bul. 53, p. 80 

Pityogenes. Felt. N. Y. State Mus. Mem. 8, 2:752 

Habitat. Eastern United States and Canada. 

Food plant. Pinus. 

PITYOPHTHORUS Eich, 

Eichhoff. Berl. Ent. Zeit. 8:30, 45, 46 

Eichhoff. Berl. Ent. Zeit. 15:137 

Leconte. Am. Phil. Soc. Proc. 15:347, 349, 350 

Bichon. Rat, From. p. 173 

Eichhoff. Borkenk. p. 49, 192 

Leconte & Horn. Col. N. A. p. 517 
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Bedel. Faun, Col) Seine. @7306, 208 

Blandford. Ent. Mo. Mag. 2:15-17 

Judeich-Nitsche. Forstins. 1:448, 451, fig. 

Barbey. Scol. (Hurop, Cent. pe 74 

I26 annectens' Lec. 

Pityophthorus: = econte: > Am ein Sec. bree m7.622 

Pityophthorus. Schwarz. Ent. Soc. Wash. Proc. 1:164 

Pityophthorus. Packard. U.S. Ent. Com/‘n, 5th Rep’t, p, 715 

Pityophthorus. Schwarz. Ent. Soc. Wash. Proc. 2:167 

Pityophthorus... Felt. < N.Y. ‘State Mus. Wem s..22750 

Habitat. Florida. 

Food plant. Pinus echinata. 

127 cariniceps Lec. 

Pityophthorus. lseconte. “Am, Pil. Soc: Proc ouy-o5e 

Pityophthorus.’ Chittenden. Ent. Soc. Wasi. Procs 2-208 

Pityophthorus.. Hopkins: W. Va. Agric. Exp. Sta; Bulszigue. use 

*, Bul.222 ). 200 

Pityophthorus: Hopkins. W.Va: Agric. Exp, Stal Rule tom pew. 

Pityophthorus. “Hopkins. “UU. S.-Diy, Ent. Bul 2zeapiee 

Pityophthorus. «Hopkins; Ul Ss. Div. Ent Bulle yee pees 

Pityophthorus, Currie, Ui 5s.) Div. Bint Bub se apse 

Pityophthorus, Helt.. N..Y.-State Mus) Mem: S))2-05e50 a1 

Habitat. Maine to Michigan and West Virginia, Quebec. 

Food plants. Picea, Pints strobus- 

128 comatus Zimm. 

Crypturgus. Zimmerman, Am. Ent. Soc. Trans 2-144 

Pityophthorus. Leconte. Am. Phil. Soc. Proc. 15:355 

Cryphaltis, Hichhot. Rat dom: (ps 136 

Habitat. South Carolina. 

Food plants. 

129 concentralis [ich. 

Pityophthorus. Eichhoff. Rat. Tom. p. 188 

Pityophthorus. Schwarz. Ent. Soc. Wash. Proc. 1:163 

Pityophthorus. Henshaw. Ent. Am. 5:132 

Pityophthorus. Beutenmiller. N. Y. Micro. Soc, Jour. 7:50 

Habitat. Florida, Cuba. 

Food plant. Rhus metopium. 

130 coniperda Sz. 

Pityophthorus. Schwarz. Ent. Soc, Wash. Proc. 3:144-45 

Pityophthorus. Harrington. Ont, Ent. Soc. 3:117 

Pityophthorus. Felt. N. Y. State Mus. Mem. 8, 2:751 

Habitat. Ontario, Michigan, New York, Pennsylvania, Virginia. 

Food plant. Pinus, in cones. 
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131 confinus Lec. 

Pityophthorus. Leconte. Am. Phil. Soc. Proc. 15 :354 

Pityophthorus. Hopkins. W. Va. Agric. Exp. Sta. Bul. 31, p. 1303 

Bul. 32, p. 209 

Pityophthorus. Hopkins. Can. Ent. 26:278 

(?) =bisulcatus Eich. Hopkins. W. Va. Agric. Exp. Sta. Bul. 56, 

p. 284, 344, 443 
Pityophthorus. Hopkins. U. S. Div. Ent. Bul. 48, p. 16 

Pityophthorus. Currie. U. S. Div. Ent. Bul. 53, p. 71 

Pityophthorus. Felt. WN: Y. State Mus. Mem. 8, 2:751 

Habitat. California, Washington, Idaho, New Mexico, West 

Virginia. 

Food plant. Pinus. 

132 consimilis Lec. 

Pityophthorus. Leconte. Am. Phil. Soc. Proc. 17 :622, 665 

Pityophthorus. Schwarz. Ent. Soc. Wash. Proc. 1:164 
Pityophthorus. Schwarz. Ins. Life, 3:357 ~ 

Pityophthorus. Riley & Howard. Ins. Life, 4:123 

Pityophthorus. Beutenmiiller. N. Y. Micro. Soc. Jour. 7:50 

Pityophthorus. Schwarz. Ent. Soc. Wash. Proc. 2:167 

Pityophthorus. Hopkins. (W.Va. Agric. Exp. Sta. Bul. 31, p. 130; 

Bul. 32, p. 209 

Pityophthorus. Ashmead. Ent. Soc. Wash. Proc. 3:33 

Pityophthorus. Felt. N. Y. State Mus. Mem. 8, 2:503, 737; Pityo- 

genes, p. 482 

Habitat. Florida; Washington, D. C.; New York (Ithaca); Michi- 

gan (Detroit, Marquette) ; Quebec. 

Food plants. All species of the genus Rhus; Nyssa sylva- 

oo ae 

ao3 ~deletas* Lec. 

Pityophthorus. Leconte. U. S. Geol. Sur. Bul. 5:519 

Habitat. Colorado. 

Food plants. 

ra4; Gigestus™> Lec. 

Cryphalus. Leconte. Am. Ent. Soc. Trans. 5:71 

Pityophthorus. Leconte. Am. Phil. Soc. Proc. 15:355 

Pityophthorus. Blaisdell. Ins. Life, 5:36 

Habitat. California (Mojave desert). 

Food plant. Rhus integrifolia. 

135 lautus’ Eich. 

Pityophthorus. Ejichhoff. Berl. Ent. Zeit. p. 135 

Pityophthorus. Leconte. Am, Phil. Soc. Proc. 15:354 

Pityophthorus. Eichhoff. Rat. Tom. p. 190 
Pityophthorus. Hopkins. W. Va. Agric.’ Exp. Sta. Bul. 31, p. 131; 

Bul. 32, p. 200 
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Pityophthorus. Blandford. Ent. News, 9:6 

Pityophthorus. Felt. N. Y. State Mus. Mem. 8, 2:751 

Habitat. Texas, West Virginia. 

Food plant. Pinus. 

136 nitidulus Mannh. 

Bostrichus. Mannh. Bul. Mosc. p. 208, (263) 

Bostrichus. Mannh. Bul. Mosc. p. 359, (152) 

Bostrichus. Mannh. Bul. Mosc. p. 273 

Cryphalus..Weconte!. Am. nt. Soc, Mrans..2 157 

Pityophthorus. Leconte. Am. Phil. Soc. Proc. 15:354 

Pityophthorus. Ejichhoff. Rat. Tom. p. 173 

Pityophthorus. Schwarz. Ins. Life, 7:255 

Pityophthorus. Hamilton. Am. Ent. Soc. Trans. 21:35 

Pityophthorus. Gillette. Col. Exp. Sta. Rep’t, 15 :118 

Pityophthorus. Hopkins. U. S. Div. Ent. Bul. 48, p. 17 

Pityophthorus. =Currie,.9U- Ss, Div. Eat. Bale cae 

Pityophthorus. Schwarz. Harriman Alaska Exped. Rep’t, Insects, pt 

Le Doe les ‘ 

Pityophthorus. Fall & Cockerell. Am. Ent. Soc. Trans. 33:217 

atratulus Lec. 

Cryphalus. Leconte. Am. Ent. Soc. Trans. 2:156 

—=nitidulus Mannh. Leconte. Am. Phil. Soc. Proc. 15:354 .% 

=cribripennis Eich. Eichhoff. Rat. Tom. p. 175 

Habitat. Coast and Cascade region, Alaska to California; Utah; 

New Mexico. 

Food plants. Picea sittchensyrs, _Pseudots) Sasmmene 

ronata, Pinus ilexilis (shore pine), Picea 

fia faye 

| 137 --obliquus. _Iuec- 

Pityophthorus... Leconte. Am, Phil) Soc: “Proc! 17:4392-73, 0865 

Habitat. Michigan (Marquette). 

Food plants. 

138 opaculus Lec. 

Pityophthorus. Leconte. Am. Phil. Soc. Proc. 17 :623 

Habitat. Michigan. 

Food plants. 

139 pilosus Lec. 

Cryphalus.. SLeconte.: Aun Ent soc.) rans) 2.154 

Pityophthorus. Leconte. Am. Phil. Sec, Proc. 15 2351 

Pityophthorus. Ejichhoff. Rat. Tom. p. 199 

pilosulus Lec. 

Cryphalus. Leconte. Am. Ent. Soc. Trans. 2:156 

Habitat. Middle California. - 

Food plants. 
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140 pruinosus Eich. 

Pityophthorus. Eichhoff. Stet. Ent. Zeit. 39:390 

Pityophthorus. Eichhoff. Rat. Tom. -p. 198 

Pityophthorus. Eichhoff & Schwarz. U.S. Nat. Mus. Proc. 18 :609, 610 

Pityophthorus. Hopkins. U. S. Dep’t Agric. Yearbook, p. 318 

querciperda Sz. 

Pityophthorus. Schwarz. Ent. Soc. Wash. Proc.. 1:56 

Pityophthorus. Packard. U. S. Ent. Com’n, 5th Rep’t, p. 93 

—=pruinosus Eich. Eichhoff & Schwarz. U. S. Nat. Mus. Proce. 
18 :609, 610 

Pityophthorus. Smith. Cat. Ins. N. J. p. 362 

Pityophthorus. Felt.. N. Y: State Mus. Mem. 8, 2:702 
Habitat. New York to Florida. 

Food plant. Quercus. 

141 puberulus Lec. 

Cryphalus. Leconte. Am. Ent. Soc. Trans. 2:157 

Pityophthorus. Leconte. Am, Phil. Soc. Proc. 15 :354 

Pityophthorus. Leconte. Am. Phil. Soc. Proc. 17 :665 

Pityophthorus. Ejichhoff. Rat. Tom. p. 202 

Pityophthorus, Schwarz. Ent. Soc. Wash. Proc. 1:80 

Pityophthorus. Packard. U. S. Ent. Com’n, 5th Rep’t, p. 812 

Pityophthorus. Smith. Cat: Ins. N. J. p. 267 

Pityophthorus. Schwarz. Ent. Soc. Wash. Proc. 2:65 

Pityophthorus. Hopkins. W. Va. Agric. Exp. Sta. Bul. 31, p. 131; 

Bal. -32:- p. 200 

Pityophthorus. Hamilton. Am. Ent. Soc. Trans. 22:346, 378 

Pityophthorus. Eichhoff & Schwarz. U. S. Nat. Mus. Proc. 18:600, 
610 

Pityophthorus. Hopkins. W. Va. Agric. Exp. Sta. Bul. 56, p. 443 

Pityophthorus. Smith. Cat. Ins. N. J: p. 362 

Pityophthorus. Felt. N. Y. State Mus. Mem. 8, 2:752 

infans Eich. 

Pityophthorus. Ejichhoff. Berl. Ent. Zeit. p. 135 

Pityophthorus. Ejichhoff. Rat. Tom. p. 187 

=puberulus Lec. Eichhoff & Schwarz. U. S. Nat. Mus. Proc. 18 :600, 

610 Ae 

Habitat. District of Columbia, Michigan, New York, West Vir- 
ginia. 

Food plant. Pinus. 

142 pubipennis Lec. 

Tomicus. Leconte. Pac. R. R. Expl. Sur. Ins. p. 59 

Cryphalus. Leconte. Am. Ent. Soc. Trans. 2:154, 156 
Pityophthorus. Leconte. Am. Phil. Soc. Proc. 15:351 

Pityophthorus. Ejichhoff. Rat. Tom. p. 197 

Pityophthorus. Packard. U. S. Ent. Com’n, sth Rep’t, p. 93 
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Pityophthorus. Hopkins. U. S. Div. Ent. Bul. 48, p. 16 

Pityophthorus. Blandford. Biol. Centr. Am. Col. 4, pt 6, p. 243 
Pityophthorus, “Currie +U, SS? Div. Ent. Bute 54. pt 

Habitat. Pacific coast, California to Oregon; Guatemala (San Ger- 

onimo). 

Food plant. Quercus. 

142 pulchellus Eich. 

Pityophthorus. Ejichhoff. Berl. Ent. Zeit. p. 275 

Pityophthorus. Leconte. Am. Phil, Soc. Proc. 15 :352, 435 

Pityophthorus. Eichhoff. Rat. Tom. p. 181 
Pityophthorus. Eichhoff & Schwarz. U. S. Nat. Mus. Proc. 18:609, 

610 

Pityophthorus. Hopkins. W. Va. Agric. Exp. Sta. Bul. 56, p. 442 
Pityophthorus. > Pelt. N.Y s State Mis) Mem. 22752 

hirticeps Lec. 

Pityophthorus. Leconte. Am. Phil. Soc. Proc. 17:623, 665 
Pityophthorus. Schwarz. Ent. Soc, Wash. Proc. 1:80. 

Pityophthorus. Hopkins. W. Va. Agric. Exp. Sta, Bul) 37p.agme 

Bul. 32,p: 200 

(?)= pulchellus. Eichhoff & Schwarz. U.S. Nat. Mus. Proc. 18 :600, 

610 

Pityophthorus. Hopkins. -W. Va. Agric. Exp. Sta. Bul sop 

Pityophthorus. Pelt. .N. Yo State Mus: Mem 38; 2-751 

Habitat. Michigan (Marquette), Pennsylvania, West Virginia, 

Virginia. 

Hood plants. “Pinus, Pac cay timate pan) 

144 pulicarius Zimm. 

Crypturgus.. Zimmerman. Am. Ent. Soc. Trans. 2:144 

Cryphalus. Leconte... Am. Ent. Soc: Pranse 22155, 957 

Pityophthorus: ‘sueconte: «Am Phil. Sac. <Prees 15.3356 

Pityophthorus. Eichhoff. Rat. Tom. p. 105 

Pityophthorus. Schwarz. (Am Pink soe Proc 17 465 

Pityophthorus. Schwarz... Ent. Soc. Wash: Proc- 121603 

Pityophthorus... Schwatz.< But. Sec. Wash? Proc. oie2ss 

Pityophthorus, “Smith, “Cat. dais No dens. 267 

Pityophthorus. Hopkins. W. Va. Agric. Exp. Sta. Bul. 56, p. 442 

Pityophthorus, Smith. Cat, Ins. Nie p. 362 

Pityophthorus: “Felt. iN. Y. State Mis. Mem: 8, 23751 

Habitat. New Jersey, West Virginia, South Carolina, Florida, 

Illinois. : 
Food plant. Pinus. 

145 pullus Zimm. 

Crypturgus. Zimmerman. Am. Ent. Soc. Trans. 2:143 

Cryphalus. Leconte. Am. Ent. Soc, Trans. 2:155 
Pityophthorus. Leconte. Am. Phil. Soc. Proc. 15 :352 
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=pbDisulcatus Eich. Eichhoff. Rat. Tom. p. 186 

Pityophthorus. Hubbard & Schwarz. Am. Phil. Soc. Proc. 17 :643 

Pityophthorus. Schwarz. Ent. Am. 3:20 
Pityophthorus. Schwarz. Ent. Soc: Wash. Proc. 1:80 

Pityophthorus. Smith. Cat. Ins..N. J. p. 267 

Pityophthorus. Schwarz. Ent. Soc. Wash. Proc. 2:168 
Pityophthorus. Hopkins. W. Va. Agric. Exp. Sta. Bul. 31, p. 129; 

Bul. 32, p. 208 

Pityophthorus. Blandford. Ent. News, 9:5 

Pityophthorus. Hopkins. W. Va. Agric. Exp. Sta. Bul. 56, p. 344, 442 

Pityophthorus. Smith. “Cat. Ins. N. J. p. 362 

Pityophthorus. Felt. N. Y. State Mus. Mem. 8, 2:751 

bisulcatus Eich. 

Pityophthorus.. Eichhoff. Berl. Ent. Zeit. p. 274 

(?)=pullus. Leconte. Am. Phil. Soc. Proc. 15 :352, 435 

Pityophthorus. Ejichhoff. Rat. Tom. p. 185 

cribripennis Eich. 

Pityophthorus. Ejichhoff. Berl. Ent. Zeit. p. 274 

Pityophthorus. Eichhoff. Berl. Ent. Zeit. p. 137 
=nitidulus Mannh. Leconte. Am. Phil. Soc. Proc. 15:354, 435 

Pityophthorus. Ejichhoff. Rat. Tom. p. 175 

=pullus Zimm. FEichhoff & Schwarz. U. S. Nat. Mus. Proc. 

18:609, 610 

Pityophthorus. Hopkins. W. Va. Agric. Exp. Sta. Bul. 56, p. 437, 
442 

Pityophthorus. Felt. N. Y. State Mus. Mem. 8, 2:751 

Habitat. Michigan, West Virginia, New York. 

Food plant. Pinus. 

146 puncticollis Lec. 

Cryphalus. Leconte. Am. Ent. Soc. Trans. 5:71 

Pityophthorus. Leconte. Am. Phil. Soc. Proc. 15:354 

Pityophthorus. Hopkins. U. S. Div. Ent. Bul. 48, p. 16 

Pityophthorus, Currie. U.S. Div. Ent. Bul. 53, p. 72 

Pityophthorus. Fall & Cockerell. Am. Ent. Soc. Trans. 33:217 

Habitat. New Mexico to northern Washington. 

Pood plauts Pings, “Picea sitchensis. 

147 minutissimus Zimm. 

Crypturgus. Zimmerman. Am. Ent. Soc. Trans. 2:143 

Cryphalus. Leconte. Am. Ent. Soc. Trans. 2:154 

Pityophthorus. Leconte. Am. Phil. Soc. Proc. 15:35! 

Pityophthorus. Leconte. Am. Phil. Soc. Proc. 17:665 

=pusillus Harr. Eichhoff. Rat. Tom. p. 200 

Pityophthorus. Schwarz. Ent. Soc. Wash. Proc. 1:56, 113 

Pityophthorus. Packard. U. S. Ent. Com’n, 5th Rep’t, p. 93, 221 

Pityophthorus. Schwarz. Ent. Soc. Wash. Proc. 2:168 
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Pityophthorus. Hopkins. W. Va, Agric. Exp. Sta, Bulk simmer 

Bul. 32, p. 208 . 
Pityophthorus. ~Elopkins! (Gan, Pinics 26-377 

Pityophthorus. Chittenden. Ent. Soc. Wash. Proc. 4:78 

Pityophthorus. Smith. “Cat Ins. NL pee 

Pityophthorus. “Hopkins. U.S. Div. Ent. Bul. 43,50 

Pityophthorus. Felt. N. Y. State Mus. Mem: 8, 1:257, 205 

Pityophthorus: * = Curries“ -U;-s) Div. Ent. -Bol5< pee 

pusillus Harris. 

Tomuicus: Harris. Nat.-Hust. Soc, ddartiord Wrancespeee 

—=minutissimus Zimm. Leconte. Am. Phil. Soc. Proc. 15 :351 

Pityophthorus. Pichhot. (Rat. Lom. pp. 200 
Habitat. New England, North Atlantic, Middle and Southern States, 

Quebec. 

Food plants. Quercus, Cornus, Hamamelis virenaee ee 

148 pusio Lec. 

Pityophthorus. Leconte. Am. Phil. Soc. Proc. 17:623 

Pityophthorus. Hubbard & Schwarz. Am. Phil .Soc. Proc. 17 :643 

Habitat. Michigan. 

Food plants. 

149 seriatus Lec. 

Pityophthorus. -leconte, ~Am- Pin Soc: ae rec. 17 a6 

Pityophthorus» Schwarz, Am. Ihe Soc: seroc, onze tes 

Habitat. Florida. 

Food plant. Pinus. 

150 tomentosus Eich. 

Pityophthorus. Ejichhoff. Rat. Tom. p. 201 

Pityophthorus. Ejichhoff. Stet. Ent. Zeit. 39:390 

Habitat. America Borealis. 

151 tuberculatus Eich. 

Pityophthorus. Eichhoff. Mem. Soc. Liege, 8:408 

Pityophthorus. Hopkins. W. Va. Agric. Exp. Sta. Bul. 31, p. 132; 

Bul 232) -p. 200 ae 

Pityophthorus. Hopkins. W. Va. Agric. Exp. Sta, Bul, soy paee 

Pityophthorus. Felt.. N. Y. State Mus. Mem. 8 2:753 

Habitat. West Virginia (7), Calitornia. 

Food plant Picea marian ae). 

POLYGRAPHUS Erichson 

Mrichson. Wiese. sArehiv, 1 357 

Bichhott. | Berl. Knt. Zeit ps, 22. A5 Ao 

Tacordaire: sHist Nat. ims: Cul7..405 

Leconte, -Ams But sec. Trans: 22169 

Leconte, sAda Pini Soc sPrecrasea74- 27cm 

Provancher. Faun, Ent. Cait. 1-570 
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Eichhoff. Borkenk. p. 37, 122 

Leconte & Horn. Col. N. A. p. 521 

Judeich-Nitsche. Forstins. 1:445, 446 

Blandford. Ent. Soc. Lond. p. 74 

Barbey. Scol. l’Europ. Cent. p. 55 

152 (?) brevicornis Kirby 

Apate (Lepisomus). Kirby. Faun. Bor. Am. 4:194 

m@ate.(bepisomus). Leconte... Am. Ent. Soc. Trans, 2:177 

Polyerapnus ¢:).-. beconte. Am. Phil. Soc. Proc. 15:37 

Polygraphus. Henshaw. Col. N. A. p. 149 

Habitat. Hudson bay region. 

Food plants. 

153 rufipennis Kirby 

Apate (Lepisomus). Kirby. Faun. Bor. Am. 4:193, tab. 8, fig, 2 

Hylesinus. Mannerheim. Bul. Mosc. p. 237 

Polygraphus. Leconte. Am. Ent. Soc. Trans. 2:169 

Polygraphus. Leconte. Am. Phil. Soc. Proc. 15 :376 

Polygraphus. Provancher. Faun. Ent. Can. 1:570 

Polygraphus. Schwarz. Ent. Soc. Wash. Proc. 1:149, 176 

Polyeraphus. “Packard. U.S: Ent. Com’n, sth Rep’t, p. 721-22, 814, 

fig. 251 

Polygraphus. Hopkins. Ins. Life, 4:257 
Polygraphus. Hopkins. Ins. Life, 5:188; 6:129 

Polygraphus. Hopkins. W. Va. Agric. Exp. Sta. Bul. 31, p. 141 

etc.5) DOL. 32; Pp. 212 

Polygraphus. Hamilton. Am, Ent. Soc. Trans. 21:35 

Polygraphus. Hopkins. Can. Ent. 26:280 

Polygraphus. Johnson. Penn. Agric. Rep’t, pt 2, p. 72-73, fig. I 

Polygraphus. Fall & Cockerell. Am. Ent.-Soc. Trans, 33:217 

nigriceps Kirby 

Apate (Lepisomus). Kirby. Faun. Bor. Am. 4:194 

=rufipennis Kirby. Leconte. Am. Phil. Soc. Proc. 15:376 

saginatus Mainnh. 

Polygraphus. Mannetheim. Bul. Mosc. p. 237 

=rufipennis Kirby. Leconte. Am. Phil. Soc. Proc. 15:376 

Habitat. Northern and eastern United States, Canada. 

Food plants. Pinus, Picea, Abies. 

PTEROCYCLON Eich. 

Eichhoff. Berl. Ent. Zeit. 12:276, 277 

Eichhoff. Berl. Ent. Zeit. p. 299 

Eichhoff. Rat. Tom. p. 437 

Blandford. Ent. News, 9:6 

Blandford. Biol. Centr. Am. Col. 4, pt 6, p. 270, 288 
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fF MONARTHRUM Kirsch 

(Description referred to Corthylus) 
Kirsch: Berl. nt Zeit. p. 214 

Leconte. 

Cryphalus. 

Cryphalus. 

Monarthrum. 

Middle California. Habitat. 

Food plant. 

Leconte. 

Monarthrum. 

Am; sPhilsSoc:) Proc. 1583475 e416 

Leconte & Horn. Col. N. A. p. 517 

154 dentiger Lec. 

Am, Ent. Soc. Trans. 2:154 

Leconte. Am. Phil. Soc. Proc. 15 :348-49 

Eichhoff. Rat. Tom. p. 449 

Chittenden. “Ent-sSoc. \WWash,-Proc, 22203 

Ome res 2 eri toda: 

155 fasciatus Say 

Bostrichus. Say. Acad.- Nat, Sci. Phila: Jour. 5 255; eds Wee saceme 

Corthylus. Erichson. Wuieg. Archiv. 2:64, 79 

Corthylominus. Ferrari. Tomicides, p. 48 

Crypturgus. Zimmerman. Am. Ent. Soc. Trans. 2:143 

Pterocyclon. Ejichhoff. Berl. Ent. Zeit. p. 298, 299 

Monarthram.. “Leconte.-; Am. Phil. ‘Soc. Proc: 15-348 

Monarthrum. Leconte. Am. Phil. Soc. Proc. 17 :665 

Pterocyclon. Eichhoff. Rat. Tom. p. 442 

Monarthrum. Comstock. /7U. S. Agric Rep t= p.0274-75 

Monarthrum. Packard. U. S. Ent. Com’n, 5th Rep’t, p. 328, 520 

Monarthrum. Chittenden. Ent. Soc. Wash. Proc. 2:391 

Monarthrum. Hopkins. W. Va. Agric. Exp: Stal Bul 3 meapegeeer 

Bul. 32, p. 268 

Monarthrum. -Hlopkins.., Can: Ent? 26-277 

Monarthrum. Hamiulton. Am. Ent, Soc) Trans; 222346) 275 

Monarthrum. “Howard. U.S; Div; Kat. Bull7, pss 

Monarthrum. Hubbard. U. S. Div. Ent. Bul. 7, p. 26-28 © 
Monarthrum. Lugger. Minn. Agric. Exp. Sta. Bul. 66, p. 308, fig. 238 

Monarthrum. Hopkins. W. Va. Agric. Exp. Sta. Bul. 56, p. 347, 442 

Monarthrum, “Sintih Cat. ans: IN Sep. 36n- 

Pterocyclons ~ Hlopkins:*. U2 7S: iv. Bat, Bule 46s p25 

Monarthrum. Garman. Ky. Agric. Exp. Sta. Bul. 120, p. 68-74, fig. 3 

Monarthrum. Felt. N. Y. State Mus. Mem. 8, 2:751 

simile Eich. 

Pterocycion. .Hichhott:, ‘Berk: Ent. Zeit p77 

—=fasciatum Say. Leconte. Am. Phil. Soc. Proc. 15 :348 

Habitat. Lake Superior and Quebec to Florida. 

Food plants. Many trees, both deciduous and coniferous. (Bores 

in wine casks.) 

Pterocyclon. 

156 gracile Eich. 

Eichhoff. Rat. Tom. p. 444 
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Say. 

Zimmerman, 

143 

fasciatus Say (var.) 

Acad, Nat. Sci. Phila. Jour. 5:253 

Am. Ent. Soc. Trans, 2:143 

=egracile Eich. Eichhoff. Rat. Tom. p. 444 
Habitat. 

Food plants. 
America Borealis (Tennessee, Pennsylvania, Carolina). 

(?) 

157. mali Fitch 

Tomicus. Fitch. N. Y. Rep’t Nox. Ins. 2: no. 5 

Haenvens. Mitch Nr ¥. Rep’t Nox. Ins. 3: no. 5, 8-9 

Crypturgus. Zimmerman. Am. Ent. Soc. Trans. 2:143 

Monarthrum. Leconte. Am. Phil. Soc. Proc. 15:349 

Monarthrum. Leconte. Am. Phil. Soc. Proc. 17 :665 

Pterocyclon. Ejichhoff. Rat. Tom. p. 447-49 

Monarthrum. Schwarz. Am. Phil. Soc. Proc. 17 :468 
Monarthrum. Schwarz. Ent. Soc. Wash. Proc. 1:48 

Monarthrum. Fletcher. Ont. Ent. Soc. 18:15 

Monarthrum. Packard. U. S. Ent. Com’n, 5th Rep’t, p. 94 

Monarthrum. Chittenden. Ent. Soc. Wash. Proc. 2:392 

Monarthrum. Hopkins. W. Va. Agric. Exp. Sta. Bul. 31, p. 128; 

Bul. 32, p. 208 

Monarthrum. Hopkins. W. Va. Agric. Exp. Sta. Bul. 35, p. 295, fig. 8 
Monarthrum. Hopkins. Can. Ent. 26:277 
Monarthrum. Lintner. rith N. Y. Rep’t, p. 270 

Monarthrum. Howard. U.S. Div. Ent. Bul. 7. n. s. p. 85 
Moanstacua- iuppard. U.S. Div; Ent. Bul. 7. n; s..p. 27, 28 

Monarthrum. Chittenden. U. S. Div. Ent. Bul. 7. n. s. p. 79 

Monarthrum. Hopkins. W. Va. Agric. Exp. Sta. Bul. 56, p. 347, 442 
Monarthrum. Lugger. Minn. Agric. Exp. Sta. Bul. 66, p. 306-10, 

fig. 239 

Monarthrum. Smith. Cat. Ins. N. J. p. 361 

Monarthrum. Felt. -N. Y. Forest, Fish & Game Com’n Rep’t, 7:517- 

18, fig. 17 . 

Pterocyclon. Hopkins. U. S. Div. Ent. Bul. 48, p. 45 

Monarthrum. Hopkins. U. S. Dep’t Agric. Yearbook, p. 384 
Monarthrum. Felt. N. Y. State Mus. Mem. 8, 1:257, 289-92 

Monarthrum. Garman. Ky. Agric. Exp. Sta. Bul. 120, p. 68, fig. 4 

Monarthrum. Felt. N. Y. State Mus. Mem. 8, 2:336, pl. 67, fig. 1 

Pterocyclon. Blandford. Biol. Centr. Am. Col. 4, pt 6, p. 260, 270, 

271, 279 
longulum Eich. 

Pterocyclon. Ejichhoff. Berl. Ent. Zeit, p. 278 

= mali Fitch. Eichhoff. Stet. Ent. Zeit. 36:378 

=mali Fitch. Leconte. Am. Phil. Soc. Proc. 15:349 

= mali Fitch. Eichhoff. Rat. Tom. p. 448 

mali Fitch. Blandford. Biol. Centr. Am. Col. 4, pt 6, p. 279 

Habitat. 

Food plants. 
Eastern United States and Canada. 

Many trees, both deciduous and coniferous. 
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158 scutellare Lec. 

1860 Corthylus. Leconte. Pac: R; R. Expl..& Sur, 12, pt 2) pipe 

1867 Corthylominus. Ferrari. Rat. Tom. p.. 49 } 

1876 Monarthrum. Leconte. Am. Phil. Soc. Proc. 15:348 

1878 Corthylus. Eichhoff. Rat. Tom. p. 447 
1893 Monarthrum. Chittenden. Ent. Soc. Wash. Proc. 2:392 

cavus Lec. 

1868 Cryphalus. Weconte: ~ Am. Ent)-See, drans) 2-152 

1876 =scutellare Lec. Leconte. Am. Phil. Soc. Proc. 15:348 

1878 Cryphalus.” Hichhott. Rat: liom, p. 451 

Habitat. California. 

Food plant. Quercus agrifolia. 

RENOCIS Casey 

1886* Casey. -=Cal. Acad sce -bale-2-257, 

159 heterodoxus Casey 

1886. Renocis:. ‘Casey. “Cal Acad: Set. Bulx2 ip. 258, pl get 

SCIERUS Leconte 

1876 Leconte.” Am. Phil. Soe, Proc: 152300 

1603. Jeconte & sor. (Gel WNowA. pp. 4525 

160 annectens Lec. 

1876 Leconte. Am. Phil. Soc. Proc. 15:390 

1888 Scierus. Bedel. Faun. Col. Seine, 6:388 . 

Toor. Scierus.. Hopkis. 40. S: Dive EntBul. 28,-p233 

Habitat. Anticosti, British Columbia, Maine. 

Food plant. Picea. . 

TOMICUS Latr. 

1802 Latreille. Hist. Nat. Crust. & Ins: 3:203 

1887. Bedel. Faun. Col. Seine, 6:388, 380 

1896 Blandford. Biol. Centr. Am. Col. 4, pt 6, p. 143 

HYLASTES Erichson 

1836 Erichson. Wieg. Archiv. 2:47 

18=6 Perris. Ann. Soc. Ent. France, p. 223-30, pl. 5, fig. 321-23 

1864 Eichhoff. Berl. Ent. Zeit. p. 23, 44, 46 

T1868 Leconte. Am, Ent. Soc. Trans. 2:174 

1869 ‘Chapuis.“: Syn. Scolip. 16 

1873 Chapuis. Mem. Soc. Liege, p. 224 

1876 Leconte. Am. Phil. Soc. Proc. 15 :387-88 

1877. Provancher. Faun. Ent. Can. 1:574 

1881 Ejichhoff. Borkenk. p. 35, 76 

1883 Leconte & Horn. Col. N. A. p. 521 

1887 Bedel. Faun. Col. Seine, 6:388, 380, (Tomicus Latr.) 
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Judeich-Nitsche. Forstins. 1:445, 446, fig. 

Blandford. Biol. Centr. Am. Col. 4, pt 6, p. 143 

Barbey. 

Hylastes. 

Hylastes. 

Hylastes. 

Habitat. 

Food plants. 

Hylastes. 

Hylastes. 

Habitat. 

Hylastes. 

Hylastes. 

Hylastes. 

Habitat. 

Food plant. 

Hylurgus.. 

Hylastes. 

Hylastes. 

Hylastes. 

Hylastes. 

Habitat. 

Food plants. 

Hylastes. 

Hylastes. 

Hylastes. 

Hylastes. 

Hylastes. 

Hylastes. 

Hylastes. 

Hylastes. 

Hylastes. 

610 

Hylastes. 

Hylastes. 

‘Hylastes. 

Hylastes. 

Hylastes. 

Chapuis. 

Chapuis. 

Leconte. 

Florida. 

Ge) 

Leconte. 

Fall & Cockerell. 

Scol. ’Europ. Cent. p. 41 

161 

Syn. Scol. p. 76 

Mem. Soc. Liége, p. 228 

Am. Pil: Soc, Proc: 15: 

exilis Chap. 

162 longus Lec. 

Am. Phil. Soc. Proc. 15 :388, 389 

Am. Ent. Soc. Trans. 33:218 

Colorado, New Mexico. 

Food plahts. (?) 

Leconte. 

Leconte. 

Schwarz. 

163 macer Lec. 

Am: Ent. Soc. Trans. 2:175 

Am. Phil. Soc. Proc. 15 :388 

tas. ate, 7255 

California, Utah, Nebraska. 

Mannerheim. 

Leconte. 

Picea engelmanni 

164 nigrinus Mannh. 

Bul. Mosc. 356, 385, (143) 

Ard. Bor Sec.-Lrans. 2:174 

Chapuis. Mem. Soc. Liége, p. 226 

Leconte. Am. Phil. Soc. Proc. 15 :388 

Hamilton. Am. Ent. Soc. Trans. 21:36 

Alaska to California. 

(2 
165 porculus Er. 

Erichson. Wieg. Archiv. 2:49 

Leconte. Am. Ent. Soc. Trans. 2:149, 174 

Leconte. Am. Phil. Soc. Proc. 15 :388, 3890 

Provancher. Faun. Ent. Can. 1, Add. et cor. p. 28 

Hubbard & Schwarz. Am. Phil. Soc. Proc. 17 :643 

Schwarz. Am. Phil. Soc. Proc. 17 :4€9 

Schwarz. Ent. Soc. Wash. Proc. 1:80 

Packard. U. S. Ent. Com’n, 5th Rep't, p. 724 

Eichhoff & Schwarz. U. S. Nat. Mus. Proc. 18:605, 606, 

Blandford. Ent. News, 9:5 

Hopkins. 

Smith. 

Skinner. 

Felt. N. 

W. Va. Agric. Exp. Sta. Bul. 56, p. 448 

Cat. Ins. N. J. p. 365 
Ent. News, 16:248 
Y. State Mus. Mem. 8, 2:752 
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carbonarius Fitch 

Hylastes. Pitch. Nox: sins Nv Yoe4th Rep isan 736 

=porculus Er.- Leconte. Am, Phil Soe Proc, 15-360 

cavernosus Zimm. 

Hylastes.. Zimmerman. Am. Ent. Soc. Trans. 2:149, 174 

Hylastes:: “Leconte Amy Pil Soc: Proc.ar5 360, 1469 

Hylastes. Provancher. Faun. Ent. Can, 1:574, Add. et comspazs 

Hylastes. Hubbard & Schwarz. Am. Phil. Soc. Proc. 17 :643 

Etylastes: “Hlamilton:> Anivint (Secs Urans. 2r-3e 

—porculus Er. Eichhoff & Schwarz. U. S. Nat. Mus. Proc. 18:606, 

610 

Hylastes. Hopkins. W. Va. Agric. Exp. Sta. Bul. 56, p. 345, 347, 356 
= porculus Er. “Smith: Cat. Ins; N. J2-p..365 

granosus Chap. 

Eylastes.’. Chaps. Sy. Scoliip..74 

Hylastes. Chapuis. Mem. Soc, Liége, p. 225 

= 'porcilus Er. Weconte, Am. Phil Soc Proc) 15.38a 

—=porculus Er. Eichhoff & Schwarz. U. S. Nat. Mus. Proc. 18:606, 

610 

Habitat. Atlantic states, Colorado, Michigan, eastern Canada, 

Alaska. 

Food plant. Pinus. 

166 porosus Lec. 

Hylastes. Leconte: Am. Ent. Soc. Trans. 2:175 

Flylastes.; Wueconve. Am: Phil) Soc.) Proce 25 3388 

Etylastes; -Hopkms:, 2 U.S: Div.) Ent, Bull 325 pas 

Habitat. Nevada, California. 

Food plants. Roots of pines. 

167 salebrosus Eich. 

Hylastes.. Eichhoff. Berl’ Ent.’ Zeit. p. 1407 

ivlastes. econte: ~Am arnt Soc. irans-=2-177 5. 

(2?) = porcealus (Er, Leconte. “Am: Phil?’ Sec. - Proc) 15,468 

Hylastes. Eichhoff & Schwarz. U.S. Nat. Mus. Proc. 16600067, 

610 . 

= scabripennis Zimm. Blandford. Ent. News, 9:5 

scabripennis Zimm. 

Hylastes. Zimmerman. Am. Ent. Soc. Trans. 2:149 

= porculus. Ere Leconte SAm tims Soc eroc. lisecso 

==salebrosus Eich... Etchhof!i & Schwarz. U. S. Nat. Musierecs 

18 :606, 607, 610 

Hylastes. Blandford. Ent. News, 9:5 

Habitat. Atlantic states and eastern Canada. 

Food plants. 
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Hylastes. 

Hylastes. 

Hylastes. 

—ecavernosus Zimm. Leconte. Am, Phil. Soc. Proc. 

Hylastes. 

Habitat. 

147 

168 scobinosus Eich. 

Eichhoff. Berl. Ent. Zeit. p. 146 

Chdputs. = Syn. Scol: p. 73 

Chapuis. Mem. Soc. Liége, p. 225 

15 :389 
FKichhoff & Schwarz. U: S. Nat. Mus. Proc. 18 :606, 607, 610 

Carolina, Norfolk sound. 

Food plants. (?) 

Hylastes. 

Hylurgus. 

Hylastes. 

Hylastes. 

Hylastes. 

Hylastes. 

Hylastes. 

Hylastes. 

Hylastes. 

Hylastes. 

Hylastes. 

=tenuis Zimm. Hopkins. 

Hylastes. 

Habitat. 

Food plant. 

Leconte. 

Thysanoes. 

Thysanoes. 

Thysanoes, 

Thysanoes. 

Thysanoes. 

Habitat. 

Food plant. 
e 

169 tenuis Eich. 

Eichhoff. Berl. Ent. Zeit. p. 147 

Zimmerman. Am. Ent. Soc. Trans. 

Chapuis. Mem. Soc. Liége, p. 22 

Leconte. Am. Phil. Soc. Proc. 15:388, 389 

Hubbard & Schwarz. Am. Phil. Soc. Proc. 

2 :149 

15 :469 
Schwarz. Ent. Soc. Wash. Proc. 1:80 

Hamilton. Am. Ent. Soc. Trans, 22:346, 378 

Hopkins. W. Va. Agric. Exp. Sta. Bul. 56, p. 345, 449 
Belt N.Y. State Mus, Mem: §, 2:752 

gracilis Lec. 

Leconte. Am. Ent. Soc. Trans. 2:174 

Leconte. Am. Phil. Soc. Proc. 15 :388 

W. Va. Agric. Exp. Sta. Bul. 56, p. 449 
Ball @ Ceckerell; Am: Ent.-Soc. Trans. 33:218 
Atlantic states, California, Quebec. 

Pinus. 

THYSANOES Leconte 

pan, *Pal> Soc: “Proc. 15.:360 

Leconte & Horn. op awe! ep. 510, "520 

170 fimbricornis Lec. 

Leconte, Am: Phil, Soc. Proc. 15 :370 

meiwarz, . bat. Soc:.Wash. Proc. 1:165 

Packara. U.-S, Ent. Gom’n, sth Rep’t, p. 203 

Schwarz, Ent. Soc. Wash. Proc. 3:45 

Felt. N. Y. State Mus. Mem. 8, 2:716 

Pennsylvania. 

Hicoria, 

TRYPODENDRON Stephens 

Stephens. Ill. Brit. Ent. 3:353 

Eichhoff. Berl. Ent. Zeit. p. 36, 45, 46 

Provancher. Faun. Ent. Can. 1:566 

Eichhoff. Rat. Tom. p. 412 

Eichhoff. 

Bedel. 

Borkenk. p. 291 

Faun. Col. Seine, 6:396, 403 

Judeich-Nitsche. Forstins. 1:449-51 

Barbey. Scol. l’Europ. Cent. p. 110 
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XYLOTERUS Erichson 

Erichson. Wieg. Archiv. 1:60 

Leconte, = Anu Pile Seee roc. pets ang 

Peconte 1 liom: -ColaiNeaa np. Si7ate 

171 lineatus Oliv. 

Bostrichus. “Olivier, «Hint, 4577. p. 216: tab, oeiewos eae 

Bostrichus. Gyllenhal. In. Suec. 3 :367 

Bostrichus Hartig. Forstl. Convers. Lexicon, p. 13, 110 

Xyloterus. Ratzeburg. Forstins. 1:19g9-202, t. 13, fig. If 

XGloterus 2h ichkon. yer: mre eta tal alien aie 

Xyloterus. Eichhoff. Berl Ent. Zeit. p. 137 

Xyloterus. Hichhott.— Stet. "Emt. Zeit 36.276 

Trypodendron: « Hichhoi” “Borkenk =p. 208,305 

Trypodendron. Bedel. Faun. Col. Seine, 6:404, 421 

Xyloterus; Hamilton, Am./nt. See. rans. 20 236,406 

Trypodendron. Ormerod. Rep’t, 1808, p. 92 

Trypodendron. Batbey. Scol. PEurep. Cent. p. 112)) places 

Dl wis ester 

Xyloterus.- Fall & Cockerell, Am Eni Soc, Wrans.4¢e2n 

Xyloterus Trédl. Nahrungs. Verbreit. Borkenk, Europ. p. 19 

bivittata ICirby 

Apate: Karby.” Raun Bor Am. A192) pls S, nee 

Xyloterus. Mannerheim. Bul. Mosc. p. 236 

=lineatus Oliv. Eichhoff. Berl. Ent. Zeit. p. 137 

Xyloterus, | Meconte: Aim _ sete Soc. 2rocw 1563574426 

= lineatus Ratz. (?) Oliv. Eichhoff Stet. Ent. Zeit. 36:378 

Trypodendron. __Provyancher. —Raun.- Ent. Cany-1 567 

Xyloterus. Hubbard & Schwarz. Am. Phil. Soc. Proc. 17 :643 

= lineatus Ratz. (?) Oliv. Ejichhoff. Borkenk. p. 299 

Xyloterus., Schwarz Ent. Soc, Wasi Proc. 1 -so 

Xyloterus. Hamilton. Am, Ent. Socs Trans.-162158 

Xyloterus.: Packard. U:"S. Ent. Com’n, sth Rep tue. 720, ora eee 

fig. 276 

Xyloterus: Raley & Howard: Ins, kite, 32445. 

Xyloterus. -Hopkins, .W. Va. Agric. Exp. Sta. Bul. 31, pi as4aeoe 

32.1), 210 

Xyloterus. Hopkins. W. Va. Agric. Exp. Sta- Bul. 35,.p. 205, fe 10 

Xyloterus. Hopkins. Can. Ent, 26:278 ' 

= lineatus Oliv.. Hamulton. Am, Ent. Soc.. Trans. 21 135. 4e0 

= lineatus Oliv. Riley: & Howards ins. lite, 7-416 

Ayloterus. “Hubbard: 1UeS) sone Bule7.28 

=lIineatus Oliv. Hopkins.” W. Va. Agric. Exp. Sta. Bul. 56, pea 

449 | 
Xyloterus. Felt. Forest, Fish & Game Com’n Rep’t, 7:495, fig. 10 

Trypodendron. Hopkins. U. S. Div. Ent. Bul. 48, p. 16 
Trypodendron. Corrie Ur S. Div. Ent, Bal 53-7 
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Xyloterus. Schwarz. Harriman Alaska Exped. Rep’t 8, Insects, pt 

I, p. 185 
Xyloterus. Felt. N. Y. State Mus. Mem. 8, 2:335, 330, 369-70, pl. 70, 

ng, 2 

cavifrons Mannh. 

Bostrichus. Mannerheim. Bul. Mosc. p. 297, (260) 

Bostrichus. Mannerheim. Bul. Mosc. p. 359, (153) 

Xyloterus. Mannerheim. Bul. Mosc. p. 385 

Xyloterus. Mannerheim. Bul. Mosc. p. 236 

-=—~wvittatus Kirby. “Leconte, Am. Ent. Soc. Trans, 2:158 

== bivittatus Kirby. Leconte. Am, Phil. Soc. Proc. 15:357 

== pbivittatus Kirby. Ejichhoff. Rat. Tom. p. 417 

—=lineatus Oliv. Eichhoff. Borkenk. p. 299 

melanocephalus Fabr. 

Bostrichus. Fabricius. Ent. Syst. 2:368 
Bostrichus. Fabricius. Syst. El. 2:21, 394 

=lineatus Oliv. Eichhoff. Borkenk. p. 299 

rufitarsus Kirby 

Apate. Kirby. Faun. Bor. Am. 4:193 

pace. -Wecoute: Am. Ent: Soc; Trans. 2:177 

=bivittatus. Kirby. Leconte. Am. Phil. Soc. Proc. 15:426 

(*) =lineatus Ratz. Ejichhoff. Rat. Tom. p. 417 

anes Oly, ~Eamilton. Am. Ent. Soc..Trans. 16:158 

vittiger Eich. 

Trypodendron. Eichhoff. Borkenk. p. 2909 

=lineatus Oliv. Schwarz. Ent. Am. 2:41 

Habitat. Central and Northern Europe, Siberia, Canada, Eastern, 

Northern and Western United States, New Mexico. 

Food plants. Pinus, Picea, Abies, Tsuga, Juniperus, Larix, Betula. 

172 politus Say 

Bostrichus. Say. Acad. Nat. Sci. Jour. °5:256; ed. Lec. 2:318 

Xyloterus. Leconte. Am. Ent. Soc. Trans. 2:159 

Xyloterus. Leconte. Am. Phil. Soc. Proc. 15:357, 358 

Xyloterus. Eichhoff. Rat. Tom. p. 420 

Xyloterus. Hubbard & Schwarz... Am. Phil. Soc. Proc. 17 :666 

Meolteme. Pletcher, ~Ont, Ent. Soc. 17:32 

myloteris, ochware. Ent. Soc. Wash, Proc. 1:149 

Xyloterus. Packard. U. S. Ent. Com’n, 5th Rep’t, p. 387 

Xyloterus. Schwarz. Ins. Life, 3:87 

Xyloterus. Schwarz. Ent. Soc. Wash. Proc. 2:77 

Xyloperus. Hopkins. W. Va. Agric. Exp. Sta. Bul. 31, p. 134; 

Bol 32. p. 210 
Xyloterus. Hopkins. Can. Ent. 26:278 

Xyloperus. Hamilton. Am, Ent. Soc, Trans. 22:346, 378 
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Xyloterus.|- Hubbard...) S, Wives visits Bala ee ee 

Xyloterus. Hopkins. " W. Va. Agric. Exp, Sta. Bale 56 sneer 
Xyloteres., Smith Cate ims: N. eep.362. 

Xyloterus. Felt. N. Y. Forest, Fish’ & Game > Conmmgse ome 
7 SLO 17, Aon eG 

Xyloterus. Felt. N. Y. State Mus. Mem. 8, 1:257, 292-203 

Xyloterus. Felt. -N. Y. State Mus. Mem 8, v. 2, pl) youmecmeee 

Habitat. Eastern United States and Canada. 

Food plants. Quercus, Fagus, Acer, Betula, Hicoria, Fraxinus, 

Castanea, Magnolia, Alnus, Picea, Pinus. 

173 retusus Lec. 

Xyloterus. hecontes sAmlis Hint “Sec eulsgans a nae 

Xyloterus:: Wecontes -Am, sPhits Soc, Pree sis. sae 

Xyloterus. -Pichhott,.“Rat. Dom. ~p..420 

Xyloterus. Hopkins. W. Va. Agric. Exp, Sta. Bull an) ps rea: 

Bika 22 p: 20 . 

XMylotercus. = Hopkms, (Can- Ent, 205278 

Xyloterus.. seubbard UL S. Div Emit, Bul epeee 

Habitat. Canada, West Virginia. 

Feod plant. Popilus sramdidenta was 

174 scabricollis Lec. 

Xyloterus. Leconte: Ame Ent ~Sec Trans: ass 

Xyloterus. Leconte. Am. Phil. Soc: Proc. “15:357e56 

Trypodendron. Provancher. “Faun. Ent. Can. 1, Add -et cata 
=unicolor Eich’ (@)) Eichhote Rat.’ Vom. cpe416 

Xyloterus. Hopkins... W. Va. Agric. Exp. Sta. Bulljgigipeeaee 

Bole 320 paa2no 

Xyloterus.. Hubbard. —U. S. eDive ut) Bull 7. pt eee 

Xyloterus. Hopkins. W.Va: Agric., Exp: Sta. Bulbasgeespaee 

Xyloteres. - Smith: (Cat. Ins.2N. Jk op) 362 : 
Xyloterus. Skinner. Ent. News, 16:248 

Xyloterus. ~ Melt IN. Yr Was. Men 1S) 2-752 

Xyloterus. Fall & Cockerell: Am. Ent: Soc. Trans e3y 

Habitat. District of Columbia, West Virginia, New York, New 

Mexico, Quebec. 

Food plants. Pinus, Hamamelis virginiana, Tsuga. 

175 unicolor Eich. 

Xyloterus. Eichhoff. Berl. Ent. Zeit. p. 136 
Xyloterus: Leconte: Am. Phil. Soc“ Proc .715:358 
Trypodendson, “Bichhof. “Rat | Pomp. oe 

=—politus Say. Hopkins. W. Va. Agric. Exp, Sta, Bul) scp ease 

Baul: -32-sp. 250 
(?) = politis Say, Hopkins, “Cans eiait!) 260-278 

Xyloteres, Smith, .\Gat, Ins Nesesp..302 

Habitat. 

Food plants. 
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XYLEBORUS Eich. 

EFichhof. Berl. Ent. Zeit. p. 37, 45, 56 
Lunmerman. Am. Ent. Soc. Trans. .2:142, 

Leconte. Am. Ent. Soc. Trans. 2:151, 159-62 

Leconte. Am. Phil. Soc. Proc. 15:358 

Provanceher, Faun’ Ent Can: _1:567 

Hiabhouw.-- Rat. “Pom: p: 315; 316 

Eichhoff. Borkenk. p. 53, 268 

Leconte & Horn. Col. N. A. p. 518 

Bedel. Faun. Col. Seine, 6:397, 402 

Blandford. Ent. Soc. Lond. p. I00 

Judeich-Nitsche. Forstins. 1:449, 451 

Blandford. Biol. Centr. Am. Col. 4, pt 6, p. 192-97 

144 

I51 

Barpey, “Scol: 1’Europ. “Cent: p. ro4 

176 (?) affinis Eich. 

Xyleborus. Eichhoff. Berl. Ent. Zeit. p. 4o1 

Xyleborus. Ejichhoff. Rat. Tom. p. 372-74 

Xyleborus. Blandford. Kew Bul. p. 1-46 

Xyleborus. Riley. Ins. Life, 6:227 

Xyleborus. Schwarz. Ent. Soc. Wash. Proc. 3:171 

vicnorus. —Blandiord. Biol: Centr. Am. Col. 4, pt 6, p. 195, 

196, 216 

metcporus.. Hubbard. U.S. Div. Ent: Bul. 7, p. 20, 21 

Xyleborus. Blandford. Ent. News, 9:3 

mwenerns. -Litus ee Pratt. U.S. Div. Ent. Bul. 47, p. 7 
Xyleborus. Hopkins. U. S. Dep’t Agric. Yearbook, p. 383 

Syleborus.. Currie: U. S. Div. Ent. Bul. 53, p. 7 

Habitat. United States (?), Mexico, Guatemala, Nicaragua, 

Panama, West Indies, Columbia, Brazil, Peru, Argentina, 

Mauritius. 
Food plants. Sugar cane (?), Liriodendron (?). 

277 celsus Hich. 

Xyleborus. Eichhoff. Berl: Ent. Zeit. p. 400 

Xyleborus. Zimmerman. Am. Ent. Soc. Trans. 2:145 

Xyleborus. Leconte. Am. Phil. Soc. Proc. 15:359-60 

Xyleborus. Ejichhoff. Rat. Tom. p. 390 

Xyleborus. Hubbard & Schwarz. Am. Phil. Soc. Proc. 17:666 
Xyleborus. Packard. U. S. Ent. Com‘n, 5th Rep’t, p. 92, 297 

Xyleborus. Hopkins. W. Va. Agric. Exp. Sta. Bul. 31, p. 135; 

Bul) 32, p. 231 

Xyleborus. Hamilton. Am. Ent. Soc. Trans. 22:346, 378 

Xyleborus. Hopkins. Can. Ent. 28:249, 250 

Xyleborus. Hubbard. U.S: Div. Ent. Bul. 7, p. 22, 24 

My Ievotis oot, . (Cat. Ins. N.* J.i p...363 

Xyleborus. Hopkins. U. S. Dep’t Agric. Yearbook, p. 384 

Xyleborus. Hopkins. U. S. Div. Ent. Bul. 48, p. 39 

Xyleborus. Felt. N Y. State Mus. Mem. 8, 2:427, 446-48, 504, 
fig. 102-5 
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biographus Lec. 

Xyleborus. Leconte. Am. Ent. Soc. Trans. 2:160 

Xyleborus. Leconte. Am. Phil. Soc. Proc. 15:359, 360 (3) 
—= celsus Rich” (7) Bichhott. ‘Rat, fomsp, 490.400 

Xyleborus. Schwarz, Am. Phil. Soc. Proc. 17:468, 666 

=celsus Eich. Hopkins. Can. Ent. 28:240 

Xyleborus. Felt. N. Y. State Mus. Mem. 8 2:47 

Habitat. Middle Atlantic, Central and Southern states. 

Food plant. Hicoria. 

178 dispar Fabr. 

Apate. Fabricius, Pnt. Syst) “122, p. 263 
Bostrichus. Herbst. Col. 113, -pl. 48, fig. 2, k 

Apate. Fabricius. Syst. Eleut. 2:382 

Bostrichus. Gyllenhal. Ins. Suec. 3:10, 363 

Bostrichus. Ratzeburg. -Forstins. 12160, staf, 13, ests, 

Bostrichus. Ratzeburg.. Forstins: 1:204-6, tat. 13,1. eee 

Bostrichus:-Kimeelh. Stet shuts Zens = 476 

Bostrichus. Hartig. Allgemeine Porst. Jagdz< 1g 54 

Bostrichus.; Noerdi- Stet Put .Zerk p.- 240 

Bosticnis.) bach akc ciao 24 cen 

Bostrchus. ;-Doebs .-Zool., 27164 

Bairm. Gem sCol =A 44. nono senoe 

Bostrichus.. Bach. “Nat! u. (Ofenb: : 10:52,0 ee 7 

Xyleborus.  Eichhoff. Berl. Hat. Zeit. p. 38, t) i, ieee 
Asinandrus. Ferrari. Borkenk, p. 26, (24) 

Asinandrus. Redtenb. Fn. Aust. ed.. 3, 2:382 

Xyleboris, (Fichhott. “Rat. om~:: (pi320-24 

Xyleborus,“-schoch "My fr sschw.. ent. Gest as3c07 

Xyleborus.. Eichhoft. “Borkenk. “p.-53, 67, 68; 73, 266 

Kyleboruss Pletcher =-Ont (Pnt. Soc 1704 

Xyleborus. Bedel. Faun. Col. Seine; 6:403, 420 

Xyleborus.. “Raley! ins, “ite w25045 

Xyleborus. ‘Riley & Howard. Ins. Life, 2:279 

Xyleborus. Ormerod. Rep’t 1889. p. 92 

Xyleborts. Ormerod. ~ Mani inj. Insp. 430-34. ee 
Xyleborus. Schwarz. Ins. Life, 3:41 

Xyleborus: Schwarz. Ent. Sec Wash: Proc. 2.04 

Kylebortiss Raley. ins hire: sper 

Xyleborus. Hopkins. Can. Ent. 26:278 

Xyleborus: = Bellevoye> Soc. akem-, 2Buls s3-so-119 

Xyleboris:® Riley’ & Howard.” lus bite: 7a. no 

Tomicus. Judeich-Nitsche. Forstins. 1:549-51 

Xyleborus. Chittenden. Ins. Life, 7:385 

Xyleborus. Hamilton. Am. Ent. Soc. Trans. 22:346, 378 

Myleborts: . Hubbard... Uk. S.Div. Ent Bulls Pp) e2s 

Xyleborus. Ormerod. Ins. Orchard Fruits, Handbook, p. 185-92 

Xyleborus. Smith. Cat. Ins. N. J. p. 362 

Xyleborus. Barbey. Scol, Europ. Cent: p.. 104, pl. 3," fig) agezor 

pl as vig: 5 
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Xyleborus. Chapman. Ent. Soc. Lond. Trans. p. 100-2 

Xyleborus. Felt. N. Y. State Mus. Mem. 8, 2:446, fig. 103 

Asinandrus. Trédl. Nahrungs. Verbreit. Borkenk. Europ. p. 18 

brevis Panz. J 

Bostrichus. Panz. Fn. Germ. p. 34, fig. 20 

Bostrichus. Panz. Crit. Rev. 1:118 (var pallida) 

= dispar Pabr. Biche. Rat. Tom.) p. 321 

pyri Peck 

Scolytus. Peck. Mass. Agric. Jour. 4:205-7 

Scolytus. Peck.. Mass. Agric. Jour. 5:307-13 

Tomicus. Mass. Ploughman. June 17, v. 2, no. 38 

Tomicus. New England Farmer, p. 21 

Tomicus. Downing’s Horticulturist, 2:365-67 

Tomicus. -Harttis. “Ins/Inj; Veg. p: 80 

Vomicus, Harris.. Inj. Ins: p. ot 

Xyleborus. Zimmerman. Am. Ent. Soc. Trans. 2:144 

Xyleborus. Leconte. Am. Phil. Soc. Proc. 15:358-60 

Xyleborus. Provancher. Faun. Ent. Can. 1:567 
Xyleborus. Eichhoff. Rat. Tom. p. 323 
Xyleborus. Schwarz. Ent. Am. 2:41 

Xyleborus. Schwarz. Ent. Am. 3:20. 

Xyleborus. Schwarz. Ent. Soc. Wash. Proc. 1:138 

Xyleborus. Forbes. Psyche, 5:205 

=dispar. Riley & Howard. Ins. Life, 2:279 

Xyleborus. Cook. Mich. Agric. Exp. Sta. Rep & p.. 130-31, ig." 4 

Xyleborus. Harvey. Me. Agric. Exp. Sta. Rep’t, p. 176-78 

Xyleborus. Hopkins. W. Va. Agric. Exp. Std. Bik Veh > ps, F355 

Pal. (32, p. 210 

XKyleborus. Lintner. 11th N. Y. Rep’t, p. 270 

=dispar. Hubbard. U. S. Div. Ent. Bul. 7, p. 22, 23 

— dispar Fabr. Ormerod. Ins. Orchard Fruits, Handbook, p. 185 

=sdispar Pabr. Smith. Cat. Ins. N. J. pe .362 

Xyleborus. Lochhead. Ont. Ent. Soc. 33:109 

Myleborus. “itus & Pratt. U.S: Div. Ent Bul. 47;-p:, 20 

Xyleborus. Currie. U. S. Div. Ent. Bul. 53, p. 13, 20 

tachygraphus Sahlb. 

Bostrichus. Sahlb. Diss. Ins. Fenn. p. 52 

dispar Fabr. Eichhoff. Rat. Tom. p. 321, 323 

thoracicus Panz Q 

Bostrichus. Panz. Fn. Germ. p. 34, fig. 18 

Bostrichus. Panz. Crit. Rev. 1:118 

=dispar Fabr. Eichhoff. Rat. Tom. p. 321 
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1906 

1868 

1876 
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1898 

1867 

1876 

1878 

1890 

1867 

1878 
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ratzeburgii Kolen. 2 

Bostrichus... Wolenati, “ Mel mt)] 3740) The. 1 Tae ion 

Bostrichus. Ferrari. Borkenk. p. 27, note 2 

= dispar Fabr. Eichhoft. Rat Lom. p. 321.0328 

Habitat. Canada, eastern and middle United States, Europe, Asia 

Minor, Siberia. : 
Food plants. Fruit trees, Betula, Fagus, Quercus, Tsuga, and, in 

Europe, many others. 

179 fuscatus Eich. 

Xyleborus. Ejichhoff.. Berl. Ent. Zeit. p. aco 

Xyleborus. Zimmerman. An But: Soc. rans 5 2-145 

Xyleborus. Leconte. Am. Phil. Soc: Proc. 15:350..366 

Xyleborus. ~BLichhott.- kat Won p,, 386 
Xyleborus.. Schwarz. Am, “Phil Soc. Proc. 17-468 

Xyleborus. Hubbard & Schwarz. Am. Phil. Soc. Proc. 17:666 

X#leborus. Schwarz — Ins, Lite, 3:37 

Myleborus. Packard. U. Sv Ent) Coma, Stl hep tape 

Xyleborus.-- Schwarz. Put Soc Wash Proce «275 
Xyleborus.. Hopkins: W. Va. Agric. Exp. Sta Bulge eae 

Bul. 732, p20 
Xyleborus. .Schwatz’ Ent Soc. Washy Proc: 3:16 

Kyleborus. Hubbard. <-U--s. Div int (Bulo7,.p2ieaee 

Xyleborus. Blandford. Biol. Centr. Am. Gol: 4, pt 6, p. sogeama 

Xyleborus,; Smith, “Gat: Ins. NJ -p:.308 

Xyleboras. Pelt. | N: Ya state Mis! Wem 332-752 

planicollis Zimm. 

Xyleborus.; Zimmerman. Am. “Ent. Soc. -Itans. 2:16 

Xyleborus. Leconte. - Am: Phil.» Soc> Proc... 15-3607 .3m 

Xyvleborus: ~Eichiot.* (Rate Rom: ip. 20 

Xyleborus. “Schwarz. Ent, Soc: Wash Eroc, 2:76 

(?) =fuscatus. Eich. Hubbard .U. S: Div. Ent. Buk Zo peomee 

(?) =fuscatus Eich, Blandford, Biol. Centr. Am.) Gol apa 

peaig 
Habitat. New Jersey to Texas, Guatemala, Columbia. 

Food plants. Quercus, Hicoria, Castanea, Juglams eimegear 

Pinus, (wine and vinegar casks). 

180 impressus Fich. 

Xyleborus. Ejichhoff: Berl. Ent. Zeit. p. 400 

Xyleborus.. Leconte. Am. Phil. Sec. Proci7 15-356, 300 

Xyleborus. Bichhot.- Rat: Toms. p: 280 
Xyleborus.- Packard. U.S. Ent. Contin, sth Kept, peazms 

Habitat. Georgia, New Jersey, Massachusetts. 

Food plant. Pinus. ; 

181 inermis Eich. 

Myleborus. Hichtott. Ber. Emi Ae pon 

Xyleborus), Bichhott, Rat« fom. p. 370-72 
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m07. Xyleborus. Hubbard. U. S. Div. Ent. Bul. 7, p. 20 
1898 Xyleborus. Blandford. Biol. Centr. Am. Col. 4, pt 6, p. 217 
1904 Xyleborus. Hopkins. U. S. Dep’t Agric. Yearbook, p. 383 

Habitat. Cuba, “Insula Americana, Civitates unitae, Tennessee, 

Se catharina, 

Food plants. Probably those given for “ pubescens.” 

182 obesus Lec. 

1868 Xyleborus. Leconte. Am. Ent. Soc. Trans. 2:159 

1876 Xyleborus. Leconte. Am. Phil. Soc. Proc. 15:359, 360 

1878 Xyleborus. Eichhoff. Rat. Tom. p. 323, 324 

1887 Xyleborus. Schwarz. Ent. Am. 3:20 
fess?) —pyti Peck. Schwarz. Ent. Soc: Wash, Proc. 1:45 

1890 Xyleborus. Packard. U. S. Ent. Com’n, 5th Rep’t, p. 520 

Begs eeyieporus. Hopkins: W. Va. Agric. Exp. Sta. Bul. 31, p. 135; 

Bul. =32; p- 2ir 
1804 Xyleborus. Hopkins. W. Va. Agric. Exp. Sta. Bul. 35; p. 205, 

Ac r2 

1894 Xyleborus. Hopkins. Can. Ent. 26:278 

jeoa se evicherus, Lintner. rith N.Y. Rep’t, p. 270 

18907 Xyleborus. Hubbard. U.S. Div. Ent. Bul. 7, p. 23 

t900 Xyleborus. Smith. Cat. Ins. N. J. p. 363 
1904 Xyleborus. Hopkins. U.S. Dep't Agric. Yearbook, p. 383 

1906 Xyleborus. Felt. N. Y. State Mus. Mem. 8, 2:722 

Habitat. Canada to Virginia. 
Food plants. Quercus, Fagus, Tsuga, Pyrus. 

183 pini Eich. 

1867 Xyleborus. Ejichhoff. Berl. Ent. Zeit. p. 401 
1876 =xylographus Say. Leconte. Am. Phil. Soc. Proc. 15 :360 

1878 ==xylographus. Say. Ejichhoff. Rat. Tom. p. 369, 370 

1896 Xyleborus. Eichhoff & Schwarz. U.S. Nat. Musc. Proc. 18:609, 610 
18907. Xyleborus. Hubbard. U. S. Div. Ent. Bul. 7, p. 20 

Habitat. “ Carolina.” 

Food plants. 

184 (?) propinquus Eich. 

1868 Xyleborus. Eichhoff. Berl. Ent. Zeit. p. 281 

1878 Xyleborus. Eichhoff. Rat. Tom. p. 367 
1897 Xyleborus. Hubbard. U. S. Div. Ent. Bul. 7, p. 20 

1898 Xyleborus. Blandford. Biol. Centr. Am. Col. 4, pt 6, p. 196, 213, 214 

Habitat. Tennessee (?), Mexico, Guatemala, Nicaragua. 

Food plants. 

185 pubescens Zimm. 

1868 Xyleborus. Zimmerman. Am. Ent. Soc. Trans, 2:145 

1876 Xyleborus. Leconte. Am. Phil. Soc. Proc. 15:359, 360 

1878 (?)=inermis Eich. Eichhoff. Rat. Tom. p. 371 

1878 Xyleborus. Schwarz. Am. Phil. Soc. Proc. 1:7:468 

1886 Xyleborus. Schwarz. Ent. Am. 2:41 
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Xyleborus.. .Schwarz. Ent: Soc. Wash. Proc. 45 

Xyleborus. Packard. U."S.-Ent: Conrn, Sth Rept, p. 7ro as 

Xyleborus. Schwarz. Ins. Lite, 3:87 

Xyleborus. Riley & Howard. Ins. Life, 3:167 

Xyleborus. Schwarz. Ent. Soc. Wash. Proc. 2:78 

Xyleborus. Riley & Howard. Ins. Life, 4:402 

Xyleborus. Hopkins. W. Va. Agric. Exp. Sta. Bul) 31; pe ag7eeeee 

Bor ips er . 
Xyleborus.. Hopkins. W. Va. Agric. Exp. Sta: Bul. 35) pi 2e0, ems: 

14 
Xyleborus. Hopkins. Can. Ent. 26:279 

(?)—perforans Woll. Hopkins. Ins. Life, 7:148 

Xyleborus... Schwarz. <bnt. Soe. Wash. Proc. “3:16 

Xyleborus. Hamilton, Am Put. Soc. Yrans, 227346, s976 

Xyleborus. Hopkins; W; Va. Agric. Exp. Sta. Rept m.jsess 

Xyleborus: -Hubbard. “U.S. Div; Ent. Bul. 7, p- 19-22 

Xyleborus:. Howard”) UL Ss. Div Ent (Bul 7 pcs 

Xyleborus. Blandford. Ent. News, 9:4 

Xyleborus. Hopkins. W. Va. Agric, Exp. Sta. Bul 56, peas 
Xyleborus. — Smith: Cat; Ins, Ne Jip. 363 

Xyleborus.- Vitus’ & Pratt 70. SD. Ent. Buleazpeee 

Xyleborus. Wenzel. Ent. News, 16:124 

Xyleborus. Felt.. NavY. State’ Mus. Miem.-8,-2-200, 7oze ee 

Habitat. New York, West Virginia, Wisconsin and southward. 

Food plants. Citrus autrantium, Quercus, Tiliavame cae 

cana, Prosopis juliflora, Populus,” j-a2) amos 

erea, Castanea, Magnolia, Pinus, Prunus cerasus. 

186 retusicollis Zimm. 

Xyleborus,’ Zimmerman; -Am: Ent) Soc, rans. 2¢m6 

Xyleborus,  Weconte: * Am Phil, Soc Proc, ~15 -350s.300 

(?)=affinis Eich. Eichhoff. Rat. Tom. p. 372 

Xyleborus. Schwarz. Ent. Am, 2:41 

Xyleborus.’ Packard) * U, S>Ent.-Com'ny 5th: Repie gases 

NMyleborus:.« Schwarz wnt. soc, Washs Proes ery 

Xyleborus:..: hibpand®) “WS Diy shot Bl pee 

Habitat. Maryland. 

Focd plant. Quercus. 

187 tachygraphus Zimm. 

Xyleborus. Zimmerman. Am. Ent. Soc. Trans. 2:144 

Xyleborus. Leconte. Am, Phil..Soc. Proc. 15:358, 360 

Xyleborus.- Eichhott. - Rat: Tom p. 322 

Xyleborus. Schwarz. Ent. Soc. Wash. Proc. 2:62 

XMyléborus, -Hubbasd) Up S2 Dive Bats Bul 7,9. 23 

Xyleborus. Chittenden. U. S. Div. Ent. Bul. 7, p. 79 

Habitat. New York, middle and Southern states. 
Food plants: Liriodendron tuliptiera, Acer aitaeus 

Cercis canadeusrs, - Kins, 
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Bostrichus. 

Xyleborus. 

Xyleborus. 

Xyleborus. 

Xyleborus. 

Xyleborus. 

Xyleborus. 

Xyleborus. 

Xyleborus. 

Xyleborus. 

Xyleborus. 

Xyleborus. 

Xyleborus. 

Xyleborus. 
Xyleborus. 

Xyleborus. 

= saxeseni 

192 

Xyleborus. 

Xyleborus. 

Xyleborus. 

241 

Xyleborus. 

Xyleborus. 

fig. 36 

Xyleborus. 

Xyleborus. 

‘Xyleborus. 

Xyleborus. 

—=saxeseni Ratz, 

188 xylographus Say 

Soc. Prans 

hates, Phila. Jour. 5:256; ed, Lec, 2: Say. 

Fitch. Nox. Ins. 4th Rep’t, p. 716-20 

Zimmerman. Am. Ent. 

Leconte. 

Eichhoff. 

Schwarz. 

Saunders. 

Schwarz. 

Schwarz, 

Hopkins. 

Hopkins. 

Hamilton. 

Hamilton. 

Lintner. 

hat. fom, p: 360 

Am. Phil. Soc. Proc. 17 :468, 668 

Ont. Eat Soc. 14:55 

Bat Amm,.2:A7 

Ent. Soc. Wash. Proc. 

W. Va. 

Cans, Eat. 26 2275 ._ 

Am, Ent. Soc. Trans. 

I :149 

21 :400 

2:145 

wie Ai, SOC. F Trocy Te :359, 300 

Agric. Exp. Sta. Bul. 31, p. 136 

Am. Ent. Soc. Trans. 22:346, 378 

Hubbard. Ent. Soc. Wash. Proc. 3:318 

mie Nove Rept, p. 270 

Hubbard. U. S. Div. Ent. Bul. 7, p. 24-26 

Ratz. Ormerod. Ins. Orchard Fruits, Handbook, p. 

Hopkins. 

Hopkins. 

Luggar. 

Gree Fits. 30-21-20, pl. 2,3 

We Van Aone Exp. Sta. Bul. 56, p, 258, 347 

sma. Cat. Ins. N. J. p. 363 

Minn. Agric. Exp. Sta. Bul. 84, p. 60, 82, 91, Washburn. 

Skinner. 

Bremner. 

Fall & Cockerell. 

Ferrari. 

Ent. News, 16:248 

Can. Ent. 39:195-06 

aesculi Ferrari Jb 

Borkenk. p. 22, note 2 

Eichhoff. Rat. Tom. p. 

Am. Ent. Soc. Trans. 

262 
=xylographus Say. Hopkins. Can. Ent. 30:28 

Bostrichus. 

Bostrichus. 

Bostrichus. 

= saxeseni Ratz. 

= saxesenii Ratz. 

—=xylographus Say. Hopkins. 

Tomicus. 

Tomicus. 

—=saxeseni Ratz. 

= xylographus Say. 

Boieldieu. 

Perris. 

Ferrari. 

Wollaston. 

Wollaston. Cat. Col. Ins. Can. p. 253 

Eichhoff. Rat. Tom. p. 362 

Can. Ent. 30:28 Hopkins. 

decolor Boield. Jb 

Ann. See. Ent. Fr.. p. 

Aa Sec, Ent, Fr, 

Borkenk. p. 21, 22, note 2 

Eichhoff. Stet. Ent..Zeit. 36:37 

Eichhoff. Rat. Tom. p. 362 

Can. Ent. 30:29 

dobrnii Woll. 2 

Ins. Mad. p. 290 

473 

33 :217 

Minn. -Acric Exp. Sta. Bul. 66, p. 311-13, fie: 



1867 

1878 

1881 

1883 
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dryographus Ferrari 

Xyleborus. Ferrari. Borkenk. p. 20, 3 et 22, note 2 (ex parte sQ) 

= saxeseni Ratz. Eichhoff. Rat. Tom. p. 362, 363 

- == xylographus Say, Hopkins. Can) Ent. 30-25 

saxeseni Ratz. 

Bostrichus, “Ratzebure:, Porstins, 12167 

Bostrichus. Ratzeburg. Forstins. 1:204 

Bostrichus. Wiesmann. Stet. Ent. Zeit. p. 24 

Bostrichus.Noerdl) Stet: “Ent.- Zeit, p, 246. oS 
Bosirichus: Bach. Kacter 2-126, 134 

Bostrichus: Doebn. Zool. 2:182 

Xyleborus. Ferrari. Borkenk. p. 21 

Tomieus. (Thomsen: Scand) Col. 7 -370 

Xyleborus. Kielthot: Stet Ent. Zeit 36-478 

Xyleborus. Schoch. M. T. schw. ent. Ges. 5:367 

Xyleborus: “Eichhoti. Rat. Lom p. 36% 

Xyleborus. Eichhoff. Borkenk. p. 279-82 

Xyleborus. Schwarz. Ent. Am. 2:41 

Xyleborus. Bedel. Faun. Col. Seine, 6:402, 403, 419 

Xyleborus. Bellevoye. Soc. Reims Bul. 3:89—-111 

Tomicus. Judeich-Nitsche. Forstins. 1:545 

== xylographus Say. Eichoff & Schwarz. U. S. Nat. Mus. Proc. 
18 :609 

=xylographus Say. Hubbard. U. S. Div. Ent. Bul. 7, p. 24 
Xyleborus Ormerod. Ins. Orchard Fruits, Handbook, p. 192, fig. 

—=xylographus Say. Hopkins. Can. Ent. 30:21, 22 

Xyleborus. Barbey. Scol, PEurop: Cent. ip. 107, pl. 3) fee 

Xyleborus. Vitus @ Pratt. US. Div. Pat. Bul 4729s en 

Xyleborus.. Hopkins. USS. Div. Eut- Bul. 4s. pene 

Xyleborus,” Currie. U.S Div. Baty Bulle 53) pga ’ 

Xyleborus. Trédl. Nahrungs. Verbreit. Borkenk. Europ. p. 19 

subdepressus Rey 

Xyleborus. Rey. Rey. d’Ent. 2:142 

= xylographus Say. Hopkins. Can. Ent. 30:28 

Habitat. Eastern and western United States, Canada, Europe, 

Japan. 

Food plants. Pinus, Hicoria, Quercus, Fasus, Acer sues, 
Picea, Prunus, Pyrus in America; Castanea, Betula, Tilia, Popu- 

lus, Ulmus, Alnus, Sorbus, Aesculus, Abies, Larix, Prunus and 
Pyrus in Europe. 

XYLOCLEPTES Ferrari 

RerrarisBorkenks po 37 

Eichhoft. ~ Rat: Vom. ip. 216 

Eichhoff. Borkenk. p. 210 

Leconfe & Horn. Col. N. A. -p. 518 



— 1888 

1895 
1898 
1901 

1825 

1837 
1839 
1849 
1849 
1854 
1862 

1864 
1867 

1874 
1878 

1881 

1886 

1888 

IQOI 

1778 

1878 

1879 

1886 

1897 
1907 

1878 

1878 

1886 

1893 
1896 
1906 

REPORT OF THE STATE ENTOMOLOGIST 1908 159 

Bedel. Faun. Col. Seine, 6:396, 309 

Judeich-Nitsche. Forstins. 1:449, 451 

Blandford. Biol. Centr. Am. Col. 4, pt 6, p. 185, 188 

Barbey. Scol. Europ. Cent. p. 80 

Bostrichus. 

Bostrichus. 

Bostrichus. 

Bostrichus. 

Bostrichus. 

Bostrichus. 

Bostrichus. 

Bostrichus. 

Xylocleptes. 

Xylocleptes. 

Xylocleptes. 

Xylocleptes. 

Xylocleptes. 

Xylocleptes. 

Xylocleptes. 

10, fig: I 

189 (?) bispinus Duft 

Dette. «Pas Aust... 3:62, 7 

Ratzeburg. Forstins. 1:155, t. 13, fig. 5 

Ratzeburg. Forstins. 1:189, t. 13, fig. 5 

Bach. Verh, nat. Ver. Rheinl. p. 161 

Bach. Stet Ent; Zeit. p, 161, 200 

Bach. Kaef. 2:129 

Doebner. Zool. 2:178 

Bach. Nat. u. Offenb.. p, 51, fig. 6 

Ferrari. Borkenk. p. 40 

Redtenb. Fn. Aust. ed. 3. 2:378 

Eichhoff. Rat. Tom. p. 216, fig. 61 

Eichhoff. Borkenk. p. 210 

Schwarz. Ent. Am. 2:42 

Bedel. Faun. Col. Seine, 6:399, 415 

Baehey cot, PPurop: -Cent. p. 80, pl. 2, fig. 27;. pl. 

retusus Oliv. 

Peeivins. Olivier, at. 4:10, tab: 2, fig. 14, a, b 

=bispinus Duft. Eichhoff. Rat. Tom. p. 217 
Habitat. Europe, United States (?). 

Food plant. 

Xylocleptes. 

Xylocleptes. 

Xylocleptes. 

Xylocleptes. 

Clematis. 

Ig0 cucurbitae Lec. 

Leconte, U. S. Geol. Sur. Bul. .5:510 

Schwarz. Ent. Am. 2:42 

Cockerell. N. Y. Ent. Soc. Jour. 5:150 

Fall & Cockerell. Am. Ent. Soc. Trans. 33:217 

Habitat. Utah, New Mexico. 

Food plant. 

Xylocleptes. 

Xylocleptes. 

Xylocleptes. 

Xylocleptes. 

Xylocleptes. 

Xylocleptes. 

Swemtruita  foetrdissima. 

Igt decipiens Lec. 

Leconte. Am. Phil. Soc. Proc. 17:624 

Hubbard & Schwarz. Am. Phil. Soc. Proc. 17 :666 

schwarz, Mut, Am. 2:42 

Chittenden. Ent. Soc. Wash. Proc. 2:394 

Lintner, 11th N. Y. Rep't, p. 270 

Felt. N. Y. State Mus. Mem. 8, 2:715 

Habitat. Virginia, Michigan, New York (Ithaca). 

Food plants. Hicoria, Pyrus, Acer. 







1 Snow-white linden moth: 
2 Adult moths. (Author’s: 



Plate I 
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Snow-white linden moth 
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Plate 2 

Siphlomisca actodtomia Ndm, 







Platypus compositus Say, dorsum of head and prothorax. 

(Enlarged) 

Platypus compositus Say, fore leg. (Greatly enlarged) 

Erineophilus schwarz1 ‘Hopk., foretibia: 4, otters bonmem 

after Hopkins. (Greatly enlarged) 

Eccoptogaster rugulosus Ratz. ‘side view “or sabtenies 

(Enlarged) 

Eceoptogas ter 

(Greatly enlarged) 

rugulosus Ratz., foretibia; a, outer border. 
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Plate 3 

jae mee 

Scolytid structures 







ote 6 Pityophthorus minutissimus Zimm., fore 
; . border. (Greatly enlarged) ve 

7 Pityogenes undes, sp., antenna. — (Greatly enlarged) | 

8 Pterocyclon mali Fitch, antenna. (Greatly enla 
go Pityophthorus minutissimus Zimm.,, antenna. 

| enlarged) Pah: . : Se 
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Plate 4 
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Scolytid structures 
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13 

Pityogenes undes. sp., fore leg; a, outer border. (Greatly enlarged) 

Pterocyclon mali Fitch, foretibia’ and tarsus; c,outen menaem 

(Greatly enlarged) 

Trypodendron politus Say, side view of. head and prothorax, 

showing divided eye. (Enlarged) 

Trypodendron politus Say, antenna. (Greatly enlarged) 
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15 
16 

17 
18 

Lps (CTomicus ) > pini Say, distal portion of maxillage (Gree 

enlarged ) 

Xyleborus undes. sp., a, distal portion of maxilla. (Greatly enlarged) 

Ips pini Say, antenna (outer face). (Greatly enlarged) 

Xyleborus undes. sp. a, ventral view of prosternum. (Enlarged) 

Dryocoetes autographus Ratz. ventral view of prestemium: 

Ant., antenna ‘(outer face) ;: Gs., gular suture; CJ) forecexareeas 

prosternum. (Enlarged) 
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Scolytid structures 
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19 Pityogenes undes. Sp., dorsum of m: 

20; Dendroctonds ter eb tam 
thorax. (Enlarged) ) 
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Scolytid structures 







a1 Dendroctonus terebraas. Oliv, *dorsamyors 
thorax. (Enlarged) | ie 

23 Hylurgops glabratus Zett, cephalic aspect of 
pro., protuberance of mesosternum. (Enlarged) 
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Scolytid structures 
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24 
25 
27 

Hylastes undes. sp., cephalic view of mesosternum; mes., mesosternum. 

(Enlarged ) 

Chramesus icoriae. Lec., antenna. (Greatly enlarged) 

Chtamesus 2corrae Lec, dorsum. ~)Ceniarsed) 

Phloeosinus dentatus Say, antenna. (Greatly enlarged) 
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Chramesus aeonrtae dec) lateral wew, \ CEmlagseas 

Dendroctonus terebrans Oliv., antenna. (Greatly enlarged) 

Hylurgops ¢glabratwus Zett., antenna. (Greatly enlarged) 

Philoeotrrvbus  limiman ts” Elagrs: wankennal 

(Greatly enlarged) 
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funicle and club. 
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Scolytid structures 
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22 

33 

34 
35 

36 

37 

Hylurgops glabratus Zett., foretarsus. (Greatly enlarged) 

Hylastes undes. sp., first three segments of foretarsus. (Greatly 

enlarged) 

Hylurgops glabratus Zett., venter of abdomen. (Enlarged) 

Hylesinus aculeatus Say, venter of abdomen. (Enlarged) 

Hylurgops giabratus -Zett., mesosternum:,; C5 {¢owaleeanteme 

pro., protuberance of mesosternum. (Enlarged) : 

Hylurgops glabratus Zett, “pronotum. and: basewiememe yen 

(Enlarged) 

Hylastes undes. sp., pronotum and base of elytra. (Enlarged) 
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Scolytid structures 
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39 

40 

AI 

Xylocleptes undes. sp., antenna. (Greatly enlarged) 

Hylastinus obscurus Marsh, antenna, (( 

Ips pini Say, declivity of elytra. (Enlarged) | 
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Xyleborus undes. sp., a, antennal funicle and club. (Greatly enlarged) 

Polygraphus rufipennis Kirby, left aspect of head showing 

divided eye. (Enlarged) 

Xyleborus undes. sp., a, foretibia. (Greatly enlarged) 

Pterocyclon mali Fitch, work in oak 

Micracis opacicollis Lec. work in chestnut twig 
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10Orus work in oak I Pityopht 
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Chramesus work in hickory 









Plate 17 

52 

Hylesinus work in ash 
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abietis, Chermes, 54-55. 

acericola, Phenacoccus, 41, 60, 62. 

aculeatus, Hylesinus, I1I-I2. 

Micracis, see 

aerodromia, Siphlonisca, 72-74. 

aesculi, see xylographus. 

gaaper,, Dryocoetes, Ior. 

affinis, Xylieborus, I51. 

agrimoniae,. Contarinia, 63. 

Agriotes mancus, 65. 

Alsophila pometaria, 45, 63. 

alternans, see subcostulatus. 

alutaceus, Crypturgus, 94. 

americana, Schizoneura, 63. 

americanus, Phloeotribus, 78. 

ampelophila, Drosophila, 24. 
ananassi, Contarinia, 63. 

Ancylus nubeculana, €o0, 61, 62. 

Anisopteryx vernata, 45, 63. 

Anisota rubicunda, 61, 62. 

annectens, Pityophthorus, 134. 

Scierus, 144. 

Anopheles maculipennis, 59. 

Antlered maple caterpillar, 6x, 62, 

66. 

Ants, white, 56-58. 

Apanteles, 43. 

Aphis, 66. 

gladioli, 19-22. 

gossypii, 65. 

aphodioides, Crypturgus, 78. 

Apple blister mite, 63. 

Apple canker worms, 63. 

Apple caterpillar, red humped, 60. 

Apple leaf folder, 60, 61-62, 66 

Apple maggot, 66. 

Apple tree, injurious insects: 

blister mite, 48. 

San José scale, 61. 

approximatus, Dendroctonus, 95. 

Aduatic Ansects,. O, 71-75. 

areccae, see eruditus. 

arizonicus, Dendroctonus, 95. 

armiger, Heliothis, 55-56. 

Suturalis. 

Arsenate of lead, 15, 46, 63. 

Arsenate of lime, 46. 

Arsenical poison, 47, 49, 51. 

asperatus abietis, see piceae. 

aspericollis, Hylesinus, 112. 

asperulus, Cryphalus, 78. 

Gnathotrichus, 108. 

Micracis; 127. 

Aspidiotus perniciosus, 60, 61, 63, 

65. 

ater, Bostriehnus:. 77: 

atomus, Crypturgus, 94. 

atratulus, see nitidulus. 

Aulacomerus lutescens, 15. 

autographus, Dryocoetes, 78, 102. 

avulsus, Ips, II9. 

Bag worm, 50, 65. 

balsameus, Ips, 119-20. 

barberi, Dendroctonus, 95. 

Bark borers, 8. 

Bark louse, scurfy, 62. 

Basilona imperialis, 41. 

bicristatus, Carphoborus, 87. 

bidentatus, see flavicornis. 

bifurcus, Carphoborus, 87. 

biographus, see celsus. 

Birds, insectivorous, 8; protection, 

64. 

bispinus, Xylocleptes, 78, 159. 

bisulcatus, see pullus. 

bivittata, see lineatus. 

blanchardi, see quadridentatus. 

Blister mite, 5, 48, 64. 

boieldieui, see eruditus. 

Boll worm, 55. 

Bordeaux mixture, 63. 

borealis, Dendroctonus, 95. 

Bostrichus ater, 77. 

Bothrosternus, 80, 86-87. 

hubbardi, 87. 

brevicomis, Dendroctonus, 06. 

brevicornis, Polygraphus, rqt. 

brevis, see dispar. 
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Brown mite, 65. 

Brown tail moth, 7, 42, 44, 45, 61, 

62. 

Bryobia pratensis, 65. 

cacographus, see grandicolls. 

Cactopinus, 70, 167. 

hubbardi, 87. 

Caddis flies, 9. 

caelatus, Ips, 120. 

calcitrans, Stomoxys, 24. 

californicus, Eccoptogaster, 104. 

calligraphus, Ips, 120-21. 

Canker worms, 45-47, 63. 

sie sy AM 

spring, 45. 

carbonarius, see porculus. 

cariniceps, Pityophthorus, 134. 

carinulatus, Pityogenes, 132. 

Carphoborus, 81, 87. 

bicristatus, 87. 

bifurcus, 87. 

simplex, 88. 

caryae, see quadrispinosus. 

@Asewbearen, cleat 5,047, .03: 

pistol, 47. 

cassiae, Stephanoderes, 78. 

Caterpillar, red humped apple, 60. . 

cavernosus, see porculus. 

cavifrons, see lineatus. 

cavus, see scutellare. 

Cecidomyia johnsoni, 63, 65. 

Cecidomyiidae, 625) lew, (Species, 0; 

60, 66; biology, 61. 

cecropia, Samia, 65. 

celsus, Xyleborus, I51. 

Centipede, house, 26. 

cerealella, Sitottoga, 65: 
Chaetophloeus, 81, 88. 

hystrix, 88. 

chapuisii, Chramesus, 89. 

Hypothenemus, see dissimilis. 

Chermes abietis, 54-55. 

Chionaspis euonymi, 66. 

PiGheGayet ls wOO. 62: 

Chironomidae, 66. 

Chlorid of lime, 34. 

chloroticus, see calligraphus. 

Chramesus, 80, 88-80. 

NEW YORK STATE MUSEUM 

Chramesus (continued) 

chapuisii, 89. 

hicoriae, 88. 

chrysorrhoea, Euproctis, 45, 61, 62. 

Cigar case bearer, 5, 47, 63: 

clematidis, Contarinia, 63. 

Clover mite, 65. 

Chisten iver 27. 

Cnesinus, 80, 89. 

strigicollis, 80. 

Coccotrypes, 82, 90. 

dactyliperda, go. 

Cockroach; green, 5) 2252¢ 

Coleophora fletcherella, 47, 63. 

malivorella, 47. 

Collections of insects, To: 

tions to, 67-70. 
columbianus, Corthylus, 90-91. 

comatus, Pityophthorus, 134. 

comma, Polygonia, 64. 

compositus, Platypus, 84. 

concentralis, Pityophthorus, 134. 

concinna, Schizura, 60. 

concinmus, [ps, 1222! 

confinus, Pityophthorus, 135. 

conformis, see calligraphus. 

confusus, Ips, 122. 

coniperda, Pityophthorus, 134. 

consimilis, Pityophthorus, 135. 

Contarinia agrimoniae, 63. 

ananassi, 63. 

clematidis, 63. 

gossypii, 15, 62, 63. - 

johnsoni, 15-10. 

liricdendri, 63. 

negundifolia, 63. 

DeTIOliatay oss 

Pylivota, 415, 163 

quercifolia, 63. 

rumicis, 63. 

setigera, 63. 

sorghicola, 15, 63. 

violicola, 15, 60. 

virginianiae, 63. 

viticola, 15. 

convexifrons, Dendroctonus, 95. 

Corn worm, 55-56. 

Correspondence, II. 

corthyloides, see materiarius. 

addi- 
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Corthylus, 81, 90-01. 
columbianus, 90-91. 

punctatissimus, 9QI. 

spinifer, QI. 

Cotton, Contarinia 

ing, 15, 62. 

Cottony maple scale, 41. 

crenatulus, Hylastinus, 78. 

crenatus, Hylurgops, 78. 

cribripennis, Pityophthorus, 76. 
See also pullus. 

cristatus, Hylurgops, 113. 

Phloeosinus, 129. € 
Cryphalus, 82, 91-93. 

asperulus, 78. 

jalappae, 92. 

miles, 92. 

mucronatus, 92. 

piceae, 92. 

rigidus, 93. 

Probustus, 93. 

striatulus, 93. 

?terminalis, 93. 

Crypturgus, 80, 93-95. 

alutaceus, 94. 

aphodioides, 78. 
atomus, 94. 

pusillus, 78, 94-95. 

cucurbitae, Xylocleptes, 159. 

Culex pipiens, 59. 

sollicitans, 58. 

cupressi, Phloeosinus, 129. | 

Currant, hop merchant injuring, 

64. 

Currant worm, 62. 

Cutworms, 63. 

cylindrus, Platypus, 8&5. 

gossypii injur- 

dactyliperda, Coccotrypes, 90. 

decipiens, Xylocleptes, 159. 

decolor, see xylographus. 

decretus, Ips, 122. 

decumanus, see glabratus. 

deletus, Pityophthorus, 135. 

Dendroctonus, 81, 95-100. 

approximatus, 95. 

arizonicus, 95. 

barberi, 95 

borealis, 95. 

1Q7 

Dendroctonus (continued ) 

brevicomis, 96. 

convexifrons, 95. 

engelmanni, 95. 

frontalis, 96-97. 

jeffreyi, 95. 

monticola, 97. 

murrayanae, 95. 

obesus, 97. 

piceaperda, 97-08. 

ponderosae, 98. 

pseudotsugae, 95. 

punctatus, 98. 

rufipennis, 98-99. 

simplex, 99. 

terebrans, 99Q-I0O. 

valens, IOo. 

dentatus, Ips, see pini. 

Phloeosinus, 1209. 

denticularis, Epizeuxis, 60, 61, 62. 

dentiger, | Pterocyclon,. -142. 

Dermestes typographus, 77. 

diaphanus, Potamanthus, 74, 75. 

digestus, Pityophthorus, 135. 

disciporus, see flavicornis. 

Disease carried by house flies, 27- 

ai: 

dispar, 

64. 

Xyleborus, 78, 152-53. 

dissimilis, Hypothenemus, 116, 

distans, Oniscigaster, 71. 

dohrnii, see xylographus. 

Dolurgus, 80, to0o-1. 

pumilus, rot. 

domestica, Musca, 24-40. 

Dragon flies, 66. 

Drosophila ampelophila, 24. 

Dryocoetes, 82, 101-3. 

affaber, Iot. 

autographus, 78, I02. 

var. micographus, 78. 

eichhoffi, 103. 

granicollis, 103. 

dryographus, see xylographus. 

dubius, Phloeotribus, 78. 

Poctitethia. 41-45, 617> 62, 

Eccoptogaster, 78, 80, 103-8. 

californicus, I04. 
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Eccoptogaster (continued) 
fagi, 104. 

flavicornis, 78. 

haemorrhous, 78. 

muticus, 104-5. 

praeceps, 105. 

punctatus, 78. 

‘quadrispinosus, I05. 

rugulosus, 78, 106-7. 

subscaber, 107. 

sulcatus, 107. 

unispinosus, 108. 

ventralis, 108. 

Eccoptogasterinae, 79, 80. 

eichhofh, Dryocoetes, 103. 

Elm, injurious insects: 

elm bark louse, 41. 

elm leaf beetle, 50. 

elm leaf miner, 49, 94. 

Elm bark louse, 41, 60. 

Elm leaf aphis, 63. 

Elm leaf beetle, 6, 50, 60, 61, 62, 64, 

65. 

Elm leaf miner, 49-50. 

emarginatus, Ips, 122. 

Platypus, see rugulosus. 

engelmanni, Dendroctonus, 95. 

English sparrow, 52, 54. 

Ennomos subsignarius, 51-54, 61, | 

625760) 

ephemeraeformis, Thyridopteryx, 

BONO 5: 

Epizeuxis denticularis, 60, 61, 62. 

erectus,. Eby potienemimisw rim. 

Erineophilinae, 79. 

Erineophilus, 80, 108. 

schwarzi, 108. 

Eriophyes pyri, 48, 63, 64. 

eruditus, Hypothenemus, 78, 117- 

18. 

euonymi, Chionaspis, 66. . 

Euproctis chrysorrhoea, 45, 61, 62. 

exesus, see calligraphus. 

exilis, Tomicus, 145. 

Explanation of plates, 161-94. 

fagi, Eccoptogaster. 

Fall canker worm, 5; 45, 63. 

Fall webworm, 50-51. 

False maple scale, 41, 60, 62. 

NEW YORK STATE MUSEUM 

fasciatus, Hylesinus, 112. 

Pterocyclon, 142. 

See also gracile. 

ficus, Loganius, 126. 

Fidia viticida, 48-49, 60, 61. 

Figures and plates of: 

Aphis gladioli, 20, 21, 22. 

Chermes abietis, 54, 55. 

Chramesus icoriae, 178, 180, 192. 

Coleophora fletcherella, 47. 

Contarinia johnsoni, 16, 17. 

Culex sollicitans, 50. 

Dendroctonus terebrans, 174, 176, 

180. 

Dryocoetes autographus, 172. 

Eccoptogaster rugulosus, 166. 

Ennomos subsignarius, 53. 

Erineophilus schwarzi, 166. 

Fiylastes) sp. 2176; mags 

Hylastinus obscurus, 184. 

Hylesinus aculeatus, 182, 194. 

Hylurgops glabratus, 176, 180; 

182. 

Lops pint, 1 72senoa 

Kaliosysphinga ulmi, 40. 

linden moth, snow-white, 162. 

Micracis opacicollis, 184, 186. 

Musca domestica, 24. 

Panchlota, hyalina, 

Phloeosinus dentatus, 178. 

Phloeotribus liminaris, 18o. 

Pityogenes sp., 168, 170, 174, 188. 

Pityophthorus minutissimus, 168, 

190. 

Platypus compositus, 166. 

Polygraphus rufipennis, 186. 

Potomanthus inequalis, 75. 

Pterocyclon mali, 168, 170, 186. 

Scutigera forceps, 26. ~ 

Siphlonisca aerodromia, 164. 
Termes flavipes, 57, 58. 

Trichiocampus viminalis, 13, 14. 

Trypodendron politus, 170. 

Xyleborus sp., 172, 186, 188. 

Xylocleptes sp., 184. 

fimbricornis, Thysanoes, 147. 

flavicornis, Eccoptogaster, 78. 

Platypus, 85. 

flavipes, Termes, 56-58. 
fletcherella, Coleophora, 47, 63. 
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Flies, 9; carriers of disease, 65. 

cluster, 24. 

iruit,: 24. 

house, 9, 24-40. 

stable, 24. 

typhoid, 24-40. 

forceps, Scutigera, 26. 

Forest insects, 7-8. 

fossifrons, Pityogenes, 132- 

frontalis, Dendroctonus, 96-97. 

Phloeotribus, 78, 131. 

Fruit fly, 24. 

Fruit tree insects, 5-6, 41-48. 

furfura, Chionaspis, 41, 60, 62. 

fusca, Lachnosterna, 61, 62. 

fuscatus, Xyleborus, 154. 

fuscescens, Hylastinus, 78. 

Galerucella luteola, 50, 60, 61, 62, 

64, 65. 

Gall midges, 8-9. 

Galls, phytoptid, 66. 
Giant caterpillar, 65. 

Gipsy moth, 7, 41-45, 61, 62, 64, 65. 

glabratus, Hylurgops, 78, 113-14. 

Gladioli, injurious insects: 

aphis, 66. 

gladioli aphid, 19-20. 

Gladioli aphid, 19-22. 

Gnathotrichus, 81, ro8-Io. 

asperulus, 108. 

materiarius, 108-9. 

retusus, I0Q. 

sulcatus, I0Qg~-Io. 

Gossyparia spuria, 41, 60. 

gossypii, Aphis, 65. 

Woutarinia, 55, 62,°63. 

gracile, Pterocyclon, 142. 

gracilis, Tomicus, see tenuis. 

Grain moth, 65. 

grandicollis, Ips, 122. 

granicollis, Dryocoetes, 103. 

Phloeotribus, see frontalis. 

graniger, see dentatus. 

granosus, see porculus. 

granulatus, Hylesinus, 112. 

Grape blossom midge, 6, 15-19, 63, 

65. 

Grape root worm, 6, 48-49, 60, 61. 
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Grapevine, injurious insects: 

Contarinia viticola, I5. 

grape blossom midge, 6, I5, 16. 

grape root worm, 48. 

Green cockroach, 5, 22-23. 

Green striped maple worm, 7, 61, 

62, 66. 

guttivitta, Heterocampa, 61, 62. 

haagii, see dentatus. 

haemorrhous, Eccoptogaster, see 

Eccoptogaster. 

Hair snake, 61. 

hamatus, see carinulatus. 

Heliothis armiger, 55-50. 

Hemerocampa leucostigma, 51, 60, 

Gilwoaa OA.” GS: 

Heterocampa guttivitta, 61, 62. 

| heterodoxus, Renocis, 144. 

hicoriae, Chramesus, 88. 

Hill collection, catalogue of, Io. 

hirsutus, see concinnus. 

hirtellus, Micracis, 127. 

hirticeps, see pulchellus. 

hispidulus, Hypothenemus, 118. 

Hop merchant, 64. 

Horse-chestnut tree, white marked 

tussock moth injuring, 51. 

House centipede, 26. 

House fly, 9, 24-40. 

House mosquito, 509. 

hubbardi, Bothrosternus, 87. 

Cactopinus, 87. 

hudsonicus, Ips, 123. 

hyalina, Panchlora, 22-23. 

Hydrocyanic acid gas, 22, 58. 

Hylastes, 77, 81. 

opaculus, 76, 77. 

rufipes, 76. 

salebrosus, 76. 

scabripennis, 76, 77. 

tenuis, 76, 77. 

Bylastinius, SI,” 110-11. 

crenatulus, 78. 

fuscescens, 78. 

obscurus, 78, IIo. 

piceus, 78. 

Hylesininae, 80-81. 

Hylesinus, 80, I1I-13. 

aculeatus, III-I2. 
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Hylésinus (continued) Ips (continued) 

aspericollis, 112. emarginatus, 122. 

fasciatus, II2. ' grandicollis, 122. 

granulatus, 112. hudsonicus, 123. 

imperialis, I12. Integer, 123: 

nebulosus, I13. interpunctus, 124. 

piniperda, 77. interruptus, 124. 

sericeus, I13. latidens, 124. 

Hylurgops, 81, 113-16. oregoni, 124. 
crenatus, 78. perturbatus, 124. 

Cristatus, 113. Pint, Gay S125 

Glabratits.. 75, or lass plastographus, 125-26. 

paykulli, 78. rectus, 120. 

pinifex, II4. spinifer, 126. 

rufipes, II4. terminatus, 126. 

rugipennis, IIS. tridens, 126. 

subcostulatus, II5. vicinus, 78. 

Hyphantria textor, 50-51. 

Hypothenemus, 81, 116-26. jalappae, Cryphalus, 92. 

dissimilis, 116. jeffreyi, Dendroctonus, 95. 
erectus, II7. johnsoni, Cecidomytia, 63, 65. 

eCruaditus, 75, Ti7—lo. Contarinia, 15—I9. 

hispidulus, 118. 

rotundicollis, 118. Kaliosysphinga ulmi, 40. 

ruficollis, 78. Katydid, 66. 
striatus, II9. Kerosene, 34. 

hystrix, Chaetophloeus, 88. 
Lachnosterna fusca, 61, 62. 

Imperial moth, 41. Land plaster, 34. 
imperialis, Hylesinus, 112. latidens, Ips, 124. 
impressus, Xyleborus, 154. laurifolium, Microcentrum, 66. 

inequalis, Potamanthus, 74-75. latus, Pityophthorus, 135-36. 
inermis, Xyleborus, 154-55 Leaf mite, 65. 
infans, see puberulus. lecontei, see hicoriae. 

innumerabilis, Pulvinaria, 4t. Lepidoptera, 66. 
Insect bands, 66. Lepidosaphes ulmi, 41, 60, 64. 

integer, Ips, 123. leucostigma, Hemerocampa, 51, 60, 

intermedius, Oniscigaster, 71. 61, 62, 64, 65. 
interpunctus, Ips, 124. limbatum, Trypodendron, 78. 

interruptus, Ips, 124. Lime, 34. 

Tpididae, key to genera, 79-83. Lime-sulphur wash, 6, 48. 
Ipinae, 80. liminaris, Phloeotribus, 131-32. 

Ips, 77, 82, 119-26. Linden, injurious insects: 

avulsus, ITO. linden moth, snow-white, 52. 

balsameus, T1Q—20. tussock moth, white marked, 51. 

caelatus, 120. Linden moth, snow-white, 5, 8, 5I- 

calligraphus, 120-21. 54, 61, 62, 66. 
concinnus, 121-22. lineatus, Trypodendron, 78. 

confusus, 122. Xyloterus, 148. 
decretus, 122. liriodendri, Contarinia, 63. 

eee 



INDEX TO REPORT OF THE STATE ENTOMOLOGIST 1908 

Loganius, 120. 

ficus, 126. 

longulum, see mali. 

longus, Tomicus, 145. 

luteola, Galerucella, 50, 60, 61, 62, 

64, 65. 4 

lutescens, Aulacomerus, 15, 

macer, Tomicus, 145. 

maculipennis, Anopheles, 509. 

Malaria mosquito, 9, 509. 

mali, Pterocyclon, 143. 

malivorella, Coleophora, 47. 
mancus, Agriotes, 65. 

Maple, cottony maple scale injuring, 

Al. 

Maple borer, sugar, 60, 61, 62. 

Maple caterpillar, antlered, 61, 62, 66. 
Maple scale, cottony, 41. 

false, 41, 60, 62. 

~Maple worm, green striped, 7, 61, 62, 
66. 

marginatus, Xylocleptes, 78. 

marginicolle, Trypodendron, 78. 

materiarius, Gnathotrichus, 108-0. 

May flies, 71-75. 

Mayetiola violicola, see Contarinia. 

melanocephalus, see lineatus. 

Melon aphis, 65. 

Micracis, 82, 126-28. 

asperulus, 127. 

hirtellus, 127. 

nauula, 127. 

opacicollis, 127. 

rudis, 127. 

suturalis, 127-28. 

Microcentrum laurifolium, 66. 

retinervis, 66. 

miles, Cryphalus, 92. 

minutissimus, Pityophthorus, 139-40. 

montanus, see confusus. 

monticola, Dendroctonus, 97. 

Mosquito, 9, 58-59. 

house, 50. 

malaria, 9, 59. 

salt marsh, 58. 

mucronatus, Cryphalus, 92. 

murrayanae, Dendroctonus, 95. 

Musca domestica, 24-40. 

muticus, Eccoptogaster, 104-5. 

| nanula, Micracis, 127. 

| nebulosus, Hylesinus, 113. 

negundifolia, Contarinia, 63. 

nigriceps, see rufipennis. 

nigrinus, Tomicus, 145. 

| Nitidulidae, 77. 

nitidulus, Pityophthorus, 136. 

nivea, Panchlora, 23. 

nubeculana, Ancylus, 60, 61, 62. 

Nursery certificates, II. 

obesus, Dendroctonus, 97 

Xyleborus, 155. 

obliquus, Pityophthorus, 136. 

obscurus, Hylastinus, 78, I10. 

Office work, IO-II. 

Old Forge, entomologic work at, 9. 

Oniscigaster distans, 71. 

intermedius, 71. 

wakefieldi, 71, 72. 

opacicollis, Micracis, 127. 

opaculus, Hylastes, 76, 77. 

Hylurgops, see rufipes. 

Pityophthorus, 136. 

oregoni, Ips, 124. 

Oyster scale, 41, 60, 64. 

Pagiocerus, 80, 128. 

rimosus, 128. 

pallipes, see pini. 

palmicola, see dactyliperda. 

Panchlora hyalina, 22-23. 

nivea, 23. 

viridis, 23. 

parallelus, see compositus. 

Paris green, 46, 63. 

paykulli, Hylurgops, 78. 

Pear tree, Contarinia pyrivora injur- 

ing, 15. 

perfoliata, Contarinia, 63. 

perfossus, see compositus. 

perniciosus, Aspidiotus, 60, 61, 63, 

65. 

perturbatus, Ips, 124. 

Phenacoccus acericola, 41, 60, 62. 

Phloeosinus, 80, 128-30. 

cristatus, 1209. 

cupressi, 120. 

dentatus, 120. 

punctatus, 130. 

201 
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Phloeosinus (continued) 

sequoiae, 130. 

Phloeotribus, 80, 130-32. 

americanus, 78. 

dubius, 78. 

frombalisy 7o.0 3m. 

liminaris, 131-32. 

puberulus, 132. 

setulosus, 78. 

Phytoptid galls, 66. 

piceae, Cryphalus, 92. 

piceaperda, Dendroctonus, 97-08. 

piceus, Hylastinus, 78. 

pilosulus, Pityophthorus, 136. 

pilosus, Pityophthorus, 136. 

Pini pSs.e7o. Les: 

See also grandicollis. 

Xyleborus, 155. 

pinifex, Hylurgops, 114. 

piniperda, Hylesinus, 77. 

pipiens, Culex, 50. 

Pistol case bearer, 47. 

Pityogenes, 82, 132-33. 

carinulatus, 132. 

fossifrons, 132. 

plagiatus, 133. 

punctipennis, 133. 

sparsus, 133. 

Pityophthorus, 82, 133-40. 

annectens, 134. 

cariniceps, 134. 

comatus, 134. 

concentralis, 134. 

confinus, 135. 

coniperda, 134. 

consimilis, 135. 

cribripennis, 76. 

deletus, 135. 

digestus, 135. 

lautus, 135-36. 

minutissimus, 139-40. 

nitidulus, 136. 

obliquus, 136. 

opaculus, 136. 

pilosus, 1306. 

pruinosus, 137. 

puberulus, 137. 

pubipennis, 137-38. 

pulchellus, 138. 

pulicarius, 138. 

Pityophthorus (continued) 

pullus, 76, 138-309. 

puncticollis, 139. 

pusio, 140. 

Sermatus, ) 140, 

tomentosus, I40. 

tuberculatus, 140. 

plagiatus, Pityogenes, 133. 

Plagionotus speciosus, 60, 61, 62. 

planicollis, see fuscatus. 

plastographus, Ips, 125-26. 

Plates, explanation of, 161-94. 

Platypodidae, key to genera, 709. 

Platypodinae, 79, 83-86. 

Platypus, 83-86. 

compositus, &4. 

cylindrus, 85. 

flavicornis, 85. 

punctulatus, 85. 

quadridentatus, 85-86. 

rugulosus, 86. 

Plecoptera, ©: 

Podisus sp., 64. 

politus, Xyloterus, 149-50. 

Pollenia rudis, 24. 

Polygonia comma, 64. 

Polygraphus, 80, 140-41. 

?brevicornis, I4T. 

rufipennis, IAT. 

pometaria, Alsophila, 45, 63. 

pomonella, Rhagoletis, 66. 

ponderosae, Dendroctonus, 98. 

Poplar, Carolina, poplar sawfly in- 

GieG Rie ates 

Poplar sawfly, 13-15. 

porculus, Tomicus, 145-46. 

porosus, Tomicus, 146. 

Porthetria dispar, 41-45, 61, 62, 64. 

Potamanthus diaphanus, 74, 75. 

inequalis, 74-75. 

praeceps, Eccoptogaster, 105. 

praefrictus, see pini. 
praemorsus, see calligraphus. 

pratensis, Bryobia, 65. 

Pe cimbens, wake voy 

propinquus, Xyleborus, 155. 

pruinosus, Hylesinus, see aculeatus. 

Pityophthorus, 137. 

pseudotsugae, Dendroctonus, 95. 
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Pterocyclon, 81, 141-44. 

dentiger, 142. 

fasciatus, 142. 

gracile, 142. 

mali, 143. # 

scutellare, 144. 

Pteronus ribesii, 62. 

puberulus, Phioeotribus, 132. 

Pityophthorus, 137. 

pubescens, Xyleborus, 155-56. 

pubipennis, Pityophthorus, 137-38. 

Publications, 9-10; list, 60-66. 

pulchellus, Pityophthorus, 138. 

pulicarius, Pityophthorus, 138. 

pullus, Pityophthorus, 76, 138-309. 

Pulvinaria innumerabilis, 41. 

pumilus, Dolurgus, Ior. 

punctatissimus, Corthylus, 91. 

punctatus, Dendroctonus, 98. 

Eccoptogaster, 78. 

Phloeosinus, 130. 

Scolytus, 77. 

puncticollis, Pityophthorus, 139. 

punctipennis, Pityogenes, 133. 

punctulatus, Platypus, 85. 

pusillus, Crypturgus, 78, 94-95. 

Pityopthorus, see puncticollis. 

pusio, Pityophthorus, 140. 

Pyrethrum powder, Io, 32. 

pyri, Eriophyes, 48, 63, 64. 

Xyleborus, see dispar. 

pyrivora, Contaritia, 15; 63. 

quadridentatus, Platypus, 85-86. 

quadrispinosus, Eccoptogaster, 105 

quercifolia, Contarinia, 63. 

querciperda, see pruinosus. 

ratzeburgii, see dispar. 

rectus, Ips, 126. 

Red spider, 65. 

Remedies and preventives for: 

apple maggot, 66. 

blister mite, 48, 64. 

canker worms, 46-47. 

Chionaspis euonymi, 66. 

cigar case bearer, 47. 

corn worm, 56. 

cutworms, 63. 

elm leaf aphis, 63. 
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Remedies and _ preventives for: 

(con’d) 

elm leaf miner, 49. 

fall webworm, 51. 

MES “A032. 34.% 36,137, 36, 05. 

gipsy moth, 42-45, 64, 65. 

gladioli aphid, 22. 

grain moth, 65. 

grape blossom midge, Ig. 

grape root worm, 40. 

leaf mites, 65. 

melon aphis, 65. 

mosquito, salt marsh, 58-59. 

pistol case bearer, 47. 

poplar sawfly, 15. 

San José scale, 6, 61, 63. 

spruce gall aphid, 55. 

tussock moth, white marked, 51. 

wire worm, 63. 

wheat, 65. 

Remedies and preventives: 

arsenate of lead, 15, 46, 63. 

arsenate of lime, 46. 

arsenical poison, 47, 49, 5I. 

bordeaux mixture, 63. 

chlorid of lime, 34. 

hydrocyanic acid gas, 22, 58. 

insect bands, 66. 

kerosene, 34. 

land plaster, 34. 

lime, 34. 

lime-sulfur wash, 6, 48. 

paris green, 46, 63. 

printers ink, 46. 

pyrethrum powder, I0, 32. 

sulfur, 22. 

tanglefoot, 32. 

tar, 406. 

tree tanglefoot, 42, 46, 66. 

whale oil soap, 55. 

white ants, 57-58. 

Renocis, 81, 144. 

heterodoxus, 144. 

reticulatus, see rugulosus. 

retinervis, Microcentrum, 66. 

retusicollis, Xyleborus, 156. 

retusus, Gnathotrichus, 109. 

Xylocleptes, see bispinus. 

Xyloterus, 150. 
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Rhagoletis pomonella, 66. 

ribesii, Pteronus, 62. 

rigidus, Cryphalus, 93. 

rimosus, Pagiocerus, 128. 

robustus, Cryphalus, 93. 

rotundicollis, Hypothenemus, 118. 

rubicunda, Anisota, 61, 62. 

cudis, Micracis, 127: 

Pollenia, 24. 

ruficollis, Hypothenemus, 78. 

rufipennis, Dendroctonus, 98-99. 

Polygraphus, 141. 

tufipes, Hylastes, 76. 

Hylurgops, I14. 

Xyleborus, 78. 

rufitarsus, see lineatus. 

rugipennis, Hylurgops, IIS. 

rugosus, see compositus. 

rugulosus, Eccoptogaster, 78, 106-7. 

Platypus, 86. 

rumicis, Contarinia, 63. 

Saddle back caterpillar, 65. 

saginatus, see rufipennis. 

salebrosus, Hylastes, 76. 

‘Romreus;= 146. 

Salt marsh mosquito, 58. 

Samia cecropia, 65. 

San loseuscalie, 5. 4 ©On Ome Oes Os: 

Sawfly, poplar, 13-15. 

saxeseni, see xylographus. 

scabricollis, Xyloterus, 150. 

scabtipennis, Elylastes, 70, 77: 

Tomicus, see salebrosus. 

Schizoneura americana, 63. 

Schizura concinna, 60. 

schwarzi, Erineophilus, 108. 

OClehUS vols MAA: 

anne cven's, lA. 

scobinosus, Tomicus, 147. 

Scolytidae of America, 8, 76-150. 

Scoliysinae, =70; CO u50. 

Scolytus, 77, 80. 

punetatus; 77: 

sculpturatus, see erectus. 

Scurfy bark louse, 41, 62. 

Scurfy scale, 41, 60. 

scutellare, Pterocyclon, 144. 

Scutigera forceps, 26. 

NEW YORK STATE MUSEUM 

semicastaneus, see autographus. 

septentrionis, see autographus. 

sequoiae, Phloeosinus, 130. 

seriatus, Hypothenemus, see hispi- 

dulus. 

Pityophthorus, 140. 

sericeus, Hylesinus, I13. 

serratus, see dentatus. 

setigera, Contarinia, 63. 

setulosus, Phloeotribus, 78. 

Shade tree insects, 49-55. 

Shade trees, 6-7, 60, 64. 

Sibine stimulea, 65. 

signatum, Trypodendron, 78. 

simile, see fasciatus. 

similis, see obesus. 

simplex, Carphoborus, 88. 

Dendroctonus, 99. 

Siphlonisca, 72. 

aerodromia, 72-74- 

Siphlurus, 72. 

Sitotroga cerealella, 65. 

Snow-white linden moth, 5, 8, 51- 

ALTON, HO2) HOOE 

Soldier bug, 64. 

sollicitans, Culex, 58. 

sorghicola, Contarinia, 15, 63. 

Sorghum, Contarinia sorghicola 

injuring, 15. 

Sparrow; 52) 54: 

sparsus, Pityocenes,aise 

speciosus, Plagionotus, 60, 61, 62. 

Spider, 26. 

ned, 05. 

spinifer, Corthylus, 91. 

Ips; 126: 

Spraying shade trees, methods, 44- 

45. 
Spring cankerworm, 45, 63. 

Spruce, spruce gall aphid injuring, 

55. 
Spruce gall aphid, 54-55. 

spuria, Gossyparia, 41, 60. 

Stable fly, 24. 

Stephanoderes cassiae, 78. 

stimulea, Sibine, 65. 

Stomoxys calcitrans, 24. 

Stone flies, 9. 

striatulus, Cryphalus, 93. 
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striatus, Hypothenemus, 119. 

strigicollis, Cnesinus. 

strigillatus, see strigicollis. 

subcostulatus, Hylurgops, II5. 

subdepressus, see saxeseni. 

subscaber, Eccoptogaster, 107. 

subsignarius, Ennomos, 51-54, 61, 

62, 606. 

Sugar maple borer, 60, 61, 62. 

sulcatus, Eccoptogaster, 107. 

Gnathotrichus, I09-I0. 

Siliuc, 22. 

suturalis, Micracis, 127-28. 

Tachinidae, 44. 

tachygraphus, Xyleborus, 156. 
See also dispar. 

Tanglefoot, 32, 42, 46, 66. 

Tar, 46. 

telarius, Tetranychus, 65. 

tenuis, Hylastes, 76, 77. 

Tomicus, 147. 

terebrans, Dendroctonus, 99-I00. 

Termes flavipes, 56-58. 

terminalis, Cryphalus, 93. 

terminatus, Ips, 126. 

Tetranychus telarius, 65. 

textor, Hyphantria, 50-51. 

thoracicus, see dispar. 

Thyridopteryx ephemeraeformis, 50, 

65. 
Thysanoes, 83, 147. 

fimbricornis, 147. 

Tomatoes, corn worm injuring, 56. 

tomentosus, Pityophthorus, 1r4o. 

Tomicini, 8o. 

Somicws,: 77, 62, 144-47. 

exilis, 145. 

longus, 145. 

macer, 145. 

nigrinus, I45. 

porculus, 145-46. 

porosus, 146. 

salebrosus, 146. 

scobinosus, 147. 

tenuis, I47. 

Tree tanglefoot, 42, 46, 66. 

tremiferus, see compositus. 

Trichiocampus viminalis, 13-15. 

' Trichoptera, 9. 

tridens, Ips, 126. 

See also interpunctus. 

trifolii, see obscurus. 

Trypodendron, 82, 147-50. 

limbatum, 78. 

lineatus, 78, 148. 

marginicolle, 78. 

politus, 149-50. 

retusus, I50. 

scabricollis, 150. 

signatum, 78. 

unicolor, 150. 

tuberculatus, Pityophthorus, 140. 

Tussock moth, white marked, 5, 6, 51, 
60-61, 62, 64, 65. 

Typhoid fly, 24-40. 

typographus, Dermestes, 77. 

ulmi, Kaliosysphinga, 49-50. 

Lepidosaphes, 41, 60, 64. 

unicolor, Xyloterus, I50. 

unispinosus, Eccoptogaster, 108. 

valens, Dendroctonus, 100. 

ventralis, Eccoptogaster, 108. 

vernata, Anisopteryx, 45, 63. 

vicinus, Ips, 78. 

See also caelatus. 

villosus, see autographus. 

viminalis, Trichiocampus, 13-15. 

Violet gall midge, 15, 60. 

violicola, Contarinia, 15; 60. 

Virginia creeper, grape blossom 

midge injuring, 18. 

virginianiae, Contarinia, 63. 

viridis, Panchlora, 23. 

Viticida, Fidia, 48-40; 60,61. 

viticola, Contarinia, 15. 

vittiger, see lineatus. 

wakefieldi, Oniscigaster, 71, 72. 

Wasps, 20. 

Webwornmn, fall, 50-51. 

Whale oil soap, 55. 

Wheat wire worm, 65. 

White ants, 56-58. 

White grubs, 61. 

White marked tussock moth, 5, 6, 
Si, 00-01. 62).64. 65, 

Willow, fall webworm injuring, 51. 
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Wire worm, 63. Xyleborus (continued) 

wheat, 65. retusicollis, 156. 

rufipes, 78. 

Xyleborus, 82, 151-58. saxeseni, 158. 

aiimis, 151. tachygraphus, 156. 

celsus, I51. xylographus, 157. 

Gispaiiw. 70) 1 52a5e: Xylocleptes, 82, 158-59. 

fuscatus, 154. bispinus, 78, 159. 

impressus, 154. cucurbitae;, 150, 

inermis, 154-55. decipiens, 159. 

obesus, 155. marginatus, 78. 

Opa Ss, xylographus, Ips, see caelatus. 

propinquus, 155. Xyleborus, 157. 

pubescens, 155-56. Xyloterus, see Trypodendron. 

ERRATA 

Page 24, line 3 from bottom, for ampelophia, read ampehopinunar 
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GEOLOGY OF THE PORT LEYDEN QUADRANGLE, 

LEWIS COUNTY, N. Y. 

BY 

W. J. MILLER 

INTRODUCTION 

The Port Leyden, New York, quadrangle of the United States 

Geological Survey comprises the region lying along the western 

border of the Adirondack mountains and is included between 

latitude lines 43° 30’ and 43° 45’ north and between longitude 

Mes 75° 15 and 75° 30° west. The map covers 1/16 square 

degree or about 215 square miles of territory, all of which lies 

in Lewis county except a few square miles extending into Oneida 

county at the extreme southeast. The Rome, Watertown and 

Ogdensburg Division of the New York Central Railroad tra- 
verses the region from north to south through the Black river 

valley. Port Leyden, Lyons Falls, Glenfield, Martinsburg, Turin 

and Constableville are the principal villages. 

This region, like most others along the border of the Adiron- 

dacks, was at one time a dense forest which has nearly all 

been cut away, leaving only small wooded areas of second 
growth. Next to agriculture, the chief industry is the manu- 

facture of wood pulp and paper, the largest mills being located 

at Lyons Falls, Goulds Mill, Kosterville, Shuetown, Lyonsdale 

and Port Leyden. The logs used are driven down Moose river. 

A number of small sawmills are still in operation. 

On the east side of Black river the soil is nearly always sandy 

and rather unproductive, while on the west side of the river the 

soil is usually rich and supports a prosperous farming com- 

munity. The principal products are milk and cheese, 
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GENERAL GEOLOGIC FEATURES 

Under this heading it is proposed to briefly outline the 
geologic history of the whole Adirondack region so that the 
detailed study presented in this report may be made more in- 

telligible to the reader. This outline is based largely upon the 
admirable treatises of Prof. H. P. Cushing. 

So far as known the oldest rocks of the Adirondacks are those 
of Grenville (Precambric) age. They are sedimentary rocks, 

originally shales, sandstones and limestones, which have been 
highly metamorphosed into gneisses and crystalline limestone. 

These rocks are of unknown but great thickness, and are widely 
scattered throughout the Adirondacks, thus showing that the 
whole region was under water at the time of their deposition. _ 

After the deposition of the Grenville sediments the region 

was raised above the ocean level and the rocks began to decom- 

pose and suffer erosion. Either just before, during, or after the 
uplift, great masses of igneous rocks were intruded. The Gren- 
ville rocks were for the most part engulfed by the intrusion so 
that only occasional patches of them were left intact. 

After the igneous activity the rocks became thoroughly meta- 

morphosed by being squeezed, highly folded and converted into 

eneisses. Such changes can take place only at great depths 

(several thousand feet) and hence we are led to the belief that 

a vast erosion of the original land masses must have taken place. 
This in turn signifies that the land masses must have remained 

above sea level for an immense length of time. 
At or toward the close of this long period of erosion, igneous 

activity of a minor character took place. The basic igneous 
rocks erupted at this time are especially well shown in the 

northeastern Adirondacks, where they were squeezed up 

between joint planes in the older rocks. That these rocks are 

much younger than the igneous rocks first mentioned is clearly 

shown by their mode of occurrence and their general lack of 

metamorphism. 

Toward the close of the erosion period the region of the 
Adirondacks was nearer the sea level and of slighter relief than 

at present. Then the whole region began to sink slowly, allow- 
ing the sea to encroach upon the land until only an island was 

left or probably even until the whole region was under water. 

During the subsidence, deposition of Paleozoic sediments went 
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on, one layer above another, the younger deposits overlapping 

each other and encroaching upon the sinking land surface. 

Since the subsidence was not entirely uniform on all sides 

certain local variations in deposition occurred. 

The first of the deposits to form upon the sinking floor was 

the Potsdam (Cambric) sandstone now found exposed nearly 

everywhere except along the southwest border. After this the 

sediments changed in character and the limestones of the Beek- 

mantown (Lower Siluric) were laid down. Then followed the 

deposition of the highly fossiliferous Trenton (Lower Siluric) 

limestones including the Lowville and the Black River lime- 
stones. The fairly clear waters full of animal life then gave way 
to the muddy waters of the Utica, when the Utica shales (Lower 
Siluric) were deposited. At this time the Adirondack region 
was probably all under water. Next came an uplift on the east 

and northeast where depositions ceased. On the south and 

southwest, however, deposition continued and the successive 

formations of the Siluric and Devonic above the Utica shale were 

laid down. These Paleozoic formations may now be seen as 

ene passes from the Adirondacks southward to the southern 

border of the State. 
The last period of igneous activity in the Adirondacks 

occurred some time after the close of the Lower Siluric. This 

activity was of minor extent and showed itself in the form of 

dikes. 

_ At some time after the deposition of the Utica shale the rocks, 

especially along the southern border, were deformed chiefly by 
faulting. A series of these faults extends across the Mohawk 
valley. The western Adirondacks, including the Port Leyden 

quadrangle, have been subjected to erosion for a vast length of 

time, certainly since the close of the Paleozoic and more than 

likely since the Devonic. During this great lapse of time a large 

amount of material has been removed. Doubtless the whole 

Port Leyden quadrangle was at one time covered by the Utica 
and Lorraine shales, which have all been removed except along 

the western side. 
The superficial deposits, such as the sands and gravels which 

are so prominent in the Port Leyden district, were furmed by, 

or along the border of, the great ice sheet of the Glacial age. 
From the geological standpoint this ice sheet was present only 

quite recently and covered most of New York State. 
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TOPOGRAPHY AND DRAINAGE 

The Black river valley may be looked upon as the principal 

topographic feature along the western border of the Adiron- 

dacks, and the Port Leyden quadrangle represents a consider- 

able portion of this valley where it is deepest. Black river 

enters the quadrangle at the southeast corner at an elevation of 

tooo feet and, after following a northwest-north course, leaves it 

near the middle of the northern boundary at an elevation of about 
740 feet. From the river eastward there is a general upward 

slope toward the Adirondacks. Facing the river there is a steep 

slope, which within 214 miles, passing eastward, gives way to 

a generally level sand-flat area lying at an elevation of from 

1200 to 1300. Along the eastern edge of the map several points 

reach altitudes of from 1300 to 1340 feet. 

Passing westward from the river the general rise is much 

more rapid. Two terraces are here well developed from the 

latitude of Port Leyden northward. The lowermost terrace 

is from 2% to 4 miles wide and has a steep front rising 

from 300 to 400 feet just west of the river. The uppereres- 

race is known as Tug hill whose very steep eastern front 

rises from 400 to 450 feet and makes up the western por- 

tion of the quadrangle. The highest point on this side of 

the river is Gomery hill, near the western edge of the map, 

which shows an elevation of nearly 2100 feet, while altitudes of 

1800 to 1900 feet are common. This high ground to the west ~ 
of the river is a part of the broad high land area which lies 

between Black river and Lake Ontario. It is interesting to note 
that the elevations of the western portion of the quadrangle are 

much greater than those of the eastern or Adirondack portion. 

In order to reach elevations of 2100 feet or over it is necessary 

to pass 20 or 25 miles east of Black river into the Adirondacks 

to the high points around the Fulton chain of lakes. 
Within the map limits Black river descends 200 feet, through 

a series of still waters and rapids, before reaching Lyons Falls. 

At Lyons Falls there is a sudden drop of 60 feet, but from this 
point northward to the map limit the river flows by a winding 

course through an old lake bottom [see p. 54] and the gradient 
is almost imperceptible. The largest tributaries to Black river 

from the east are Fall brook, Moose river, Fish creek, Otter creek 

and Independence river. By far the largest of these is Moose 
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river, one branch of which drains the Fulton chain of lakes. 

Chief among the tributaries from the west are Sugar river, Mill 

creek, House creek, Whetstone creek and Roaring brook. All 

the larger streams which have cut across the steep eastern 

front of Tug hill have there cut out deep narrow gorges locally 

called “‘gulfs.” More special physiographic features will be 

described later. 

PRECAMBRIC ROCKS 

The Precambric rocks of the quadrangle represent a portion 

of the great Adirondack crystalline mass along its extreme west- 

ern border. They occupy the eastern side of the quadrangle and 

Biake ip a little less than one half its area. Except at the 

extreme south the Paleozoic-Precambric boundary line is every- 

where to the west of Black river, but it keeps close to the river 

bottom. These crystalline rocks continue westward, under 

cover of the Paleozoics, for many miles. Considerable portions 

of the Precambric area are so deeply buried under glacial drift 

' deposits that it is impossible to gain even the slightest clue as 

to the character of the rocks in those places. 

Grenville gneiss 

The Grenville formation takes its name from Grenville, 

Canada. It comprises a series of gneisses representing very 

ancient sedimentary rocks which have been so profoundly meta- 

morphosed that the original sedimentary features have been 

largely obliterated. So far as can be definitely proved they are 

the oldest exposed rocks in the whole Adirondack region. That 

they are not actually the oldest rocks is evident from the fact 

that these sediments must have been deposited upon a still older 

floor. This very ancient rock floor, which may or may not 
represent a portion of the earth’s primitive crust, has thus far 

not been proved to exist in the present exposures of the Adiron- 

dacks. It is barely possible that some of the gneisses still of 

doubtful age and origin may represent that ancient sea-floor. 

Within the map limits the Grenville has been mapped in only 

three small areas, one at Kosterville, another at Lyonsdale, and 

a third to the east of Fowlersville. Grenville rocks are unques- 

tionably present in much greater force than these small areas 

seem to indicate but they are always so thoroughly involved 

with other gneisses that they can not be represented on the geo- 

- 
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logic map as such. Occurrences of this kind will be described 

later 

One of the strongest proofs of the sedimentary origin of the 

Grenville is the presence of limestone beds in the formation. 

Such limestones have been described by Smyth? in the Diana- 
Pitcairn area some 30 miles northward and also at the Ful- 
ton chain of lakes some 25 miles eastward. A little has been 

found by Mr D. H. Newland in the Little Falls district and 

also on Moose river a few miles east of the Port Leyden quad- 

rangle. The latter occurrence is the closest to the Poraimeyvder 

quadrangle so far known. The writer has found no actual lme- 

stone on either the Remsen or the Port Leyden sheet although 
certain gneisses usually associated with the limestone are pres- 

ent. The statement may be repeated that, whereas Grenville 

limestone is common along the northwestern Adirondacks, it is 

only sparingly represented along the southwestern border. 

The fact that commonly the Grenville rocks here and else- 
where are in alternating layers which stand out in sharp con- 

trast because of marked differences in composition and color 

leads to the belief that these bands are due to differences in 

original sedimentation. At times the gneiss is composed of 

almost pure quartz and could scarcely be of igneous origin. 

Graphite is a form of crystallized carbon and of organic origin. 
Its presence as flakes in certain of the Grenville gneisses, in- 

cluding some within this quadrangle, affords a strong argument 

in favor of the sedimentary origin of those gneisses. Garnet is 

frequently present, often in great abundance, and it is rather 

more common in metamorphosed sediments. 

Of the three areas above mentioned, each has certain dis- 

tinctive features and hence they will be separately described. 

Thus in the Kosterville area the rocks are mostly quartz-silli- 
manite gneisses in thin layers and weathering to a rusty brown. 

They are not sharply separated from the neighboring rocks and 

some feldspar-garnet gneisses appear near the northern border 

of the area and along the river below Shuetown. The dip of 

the foliation is northward while the strike is about n. 60° e. 

which is the same as for the surrounding rocks. The specimens 

here described were taken from the fine exposures just below 

the bridge across Moose river. Microscopic study shows one 

1 Crystalline Rocks of the Western Adirondack Region. N. Y. State 

Mus. -5ist Am. Ikepit.” 1c072 192-409-607; 
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Grenville gneiss just below the Moose river bridge at Goulds Mill. 

The rock is here practically a thin bedded quartzite. 
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specimen to be made up as follows: quartz 754%; sillimanite 12¢; 
and with the long axes of the glistening needles parallel to the 

rock bands; enstatite 5%; magnetite 3%, and changing to leucox- 

ene; pyrite 2¢; garnet 2%, and often completely enveloping the 

magnetite; together with a little zircon and badly decomposed 

biotite. Another specimen shows from 85 to 90% of badly cracked 

quartz; I or 2¢ each of hornblende, pyrite and sillimanite with 

a little zircon; while the rest of the rock is made up of gray, 

uncrystallized, yellow-stained, decomposition products of horn- 

blende and biotite. Certain other layers are slightly feldspathic. 

The most striking features in the composition are the very high 
quartz content, the almost complete absence of feldspar, and 

the dearth of dark colored minerals. The rock thus appears 

to have been an almost pure sandstone which has been meta- 

morphosed to a quartzite. The rock is highly cataclastic and 
that the mass has been subjected to a great pressure is proved 

by the local folds and by the genera! crushed appearance of the 

exposures [see pl. 1]. In the field the rock has a decidedly sedi- 

mentary look and we have here a fine example of the Grenville 

which does not appear to have been very profoundly changed 

from the original sediment. Where these gneisses grade into 
the surrounding mixed gneisses some feldspar and a larger per- 

centage of dark colored minerals are present. 

The Grenville rocks in the Lyonsdale area are chiefly feldspar- 

garnet-mica gneisses. The gneissic structure is here greatly 

accentuated by the alternation of light and very dark gray layers 

which are usually from a few inches to a foot or more in thick- 

ness. A thin section of the light gneiss shows quartz 754; feld- 

spar 15 to 18%, mostly oligoclase to labradorite, but with a little 

microperthite; biotite 5%, and garnet 2 or 3%. In the dark 

gneisses the quartz is proportionately less prominent while the 

biotite may run as high as 35 or 40%. Both the light and dark 

rocks are often very garnetiferous. In some specimens a few 

small flakes of graphite were noted. The original sediments 
here were probably somewhat carbonaceous shales and shaly 

sandstones. 

The rock bands show a northward dip at a high angle and a 

strike of n. 40° e. On the north side the exposures are not good 

but the Grenville does not seem to be sharply separated from 

the surrounding rocks, while on the south side, along Moose 

river, there is exhibited a very sharp contact between the Gren- 



I2 NEW YORK STATE MUSEUM 

ville and the syenite. The more resistant syenite here forms a 

high, steep rock-wall on the south side of the river, while the 
less resistant Grenville gneisses have been deeply trenched by 

the river [see pl. 2]. Moose river really bears about n. 40° e. 

here and parallel to the foliation instead of nearly east and west 

as shown on the map. , 

In the area east of Fowlersville the Grenville rocks are chiefly 

pyroxene gneisses. The gneissic structure is highly developed 

and accentuated by the alternations of light and dark colored 

bands although none of the rocks are very dark colored. The 

bands are seldom more than a few inches thick. Microscopic 

investigation shows the common rock to be made up as follows: 

40 to 50% of quartz; 25 to 30% of large, bright green, pyroxene 

crystals, sometimes slightly pleochroic; about 25¢ of feldspar, 

mostly orthoclase together with a little acid plagioclase; 3 to 54 
each of hypersthene and enstatite; and a little bronzite and 

white pyroxene. Judging by the composition the sediments 
from which these rocks were derived were probably shales or 

shaly sandstones possibly somewhat calcareous. These gneisses 

are very similar to those referred to by Smyth as being directly 

associated with limestone. Although no limestone is here seen 
in outcrop, it is possible that some does occur along the east 

side of the area which may thus account for the distinct depres- 

sion (now drift-filled) along that side and from which some 

softer or less resistant material has certainly been removed by 

erosion. Associated with these gneisses are a few layers rich 
in basic plagioclase feldspar and poor in pyroxenes and which 

have the appearance of igneous rocks. This Grenville area forms a 
long, narrow ridge which stands out as a distinct topographic feature. 

Moose river has cut a channel across this ridge. The rocks dip at 

an angle of 40° or 50° westward and strike almost due north and 
south. Outcrops of syenite have been found on all sides of, and 

pretty close to the Grenville mass. There are no sharp contacts 

visible but it seems certain that we are here dealing with a long, 

narrow inclusion of the Grenville in the syenite. This matter will be 

further discussed below under the heading “ Syenite gneiss.” 

Syenite gneiss 

As indicated on the geologic map, syenite gneiss makes up a 

considerable portion of the known Precambric area. From the 

standpoint of both composition and structure it is very uniform 
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Moose river gorge just east of Lyonsdale. The rocks in the bed 
of the river are garnetiferous gneisses belonging to the Grenville. 
The high, steep rock on the right side is syenite which is in sharp 
contact with the Grenville. 
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over pretty large areas and it is clearly the most homogeneous 

rock mass among the Precambrics. The typical rock is a quartz- 

bLornblende syenite always showing the granitoid texture. The 

quartz content varies a good deal but apparently without other- 

wise affecting the rock. The dark colored minerals are always 
very subordinate in amount. On weathered surfaces the color 

of the rock varies from a light brown to a reddish brown, while 

the color of the fresh rock varies from a sort of greenish gray 
to a light gray. The rock is nearly always medium grained 

although somewhat variable in this respect. In the field the 
rock always clearly exhibits a gneissic structure which usually 

can not be made out in the hand specimen. A distinct banding 
is seldom shown except at times near the borders where the 

syenite grades into the surrounding rocks. The minerals are 

roughly arranged with their long axes parallel to the strike of 

the foliation which ranges from n. 30° to 70° e. Such an 
arrangement of the dark colored minerals causes the foliation 

to be more evident, but they appear like wavy streaks which 

are seldom continuous for more than a few inches or a foot. 

The homogeneity of this syenite and its lack of distinct banding 

serve to separate it from the other Precambric rocks in the field. 

The only noteworthy departure from homogeneity is to be 

found in the presence of occasional small dark basic patches in 

the syenite. These fpatches nearly always show abrupt termi- 
nations and to all appearances they are true inclusions. They 

are rich in hornblende and biotite and are invariably arranged 

with their long axes parallel to the gneissic bands of the syenite. 
Such inclusions may be seen in the field southeast of Denley; 

near where Miller brook enters the quadrangle; and probably 

best in the large exposures southwest of Partridgeville. Most 
of the syenite outcrops are, however, entirely free from such 

inclusions. 
A nuimber of syenite areas are shown on the accompanying 

geologic map. Of these the southernmost one extends from 

Denley southeastward to Hawkinsville and represents probably 

the purest and most typical syenite of the region. Fine expos- 

ures occur in the fields southeast of Denley and in the vicinity 

of Hawkinsville. A large area extends from Miller brook north- 

ward to Moose river with good outcrops along Fall and Miller 

brooks; at Fowlersville and for 2 miles southward; and just 

east of Lyonsdale. Another large area occupies the northeastern 
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portion of the quadrangle with fine exposures between Brant- 

ingham lake and Partridgeville and also where the road leaves 

the map east of Brantingham post office. The area between 

Greig and Donnattsburg shows many large outcrops of rock 

which here as well as around Partridgeville are more quartzose 

than usual. Smaller patches of rather quartzose syenite are 

shown at Lyons Falls and in the river bottom east of Glenfield. 

The rock exposed in the quarry southeast of Denley may be 

taken as typical of the best syenite of the quadrangle and a 

detailed description of this type will now be given. In thin 

section fresh feldspar is seen to be the most common minerai 

which makes up 75 to 80% of the rock. Much of the feldspar 
iS present as microperthite usually in large crystals and with 

the microperthitic structure beautifully exhibited. There is also 

a considerable percentage of another feldspar, presumably anor- 

thoclase, which is characterized by a sort of moire or clouded 

appearance. There is a small amount of plagioclase feldspar 

ranging from oligoclase to andesin. The second most common 
mineral is quartz of which there is 12 or 15%. The quartz grains 

are very variable in shape and size and are frequently broken 
as a result oi pressure. Of the dark colored minerals hornblende 

and biotite make up about 5% of the rock. The hornblende is 

the common green variety with usual pleochroism and shows 
frequent alterations to chlorite. 1 or 2% of magnetite, some- 

times with leucoxene borders, is also present. Beside these a 

few small crystals of zircon, apatite, and zoisite may be seen nearly 

always ‘as inclusions. , 

A study of the thin sections from the different yeni locali- 

ties shows a range of minerals as follows: Feldspar 60 to 80% 
—ymicroperthite always ahundant, anorthoclase none to 20%, 

oligoclase none to 10%; quartz 15 to 30%; hornblende none to 54; 

biotite none to 3%; magnetite none to 3%, and zircon, apatite and 

zoisite are nearly always present in very small amounts. In 

one or two cases a little garnet has been noted. The cataclastic 

structure is always more or less well developed in the syenite, 

sometimes being very prominent, which shows that the rock 
must have been subjected to a pretty severe dynamic meta- 

morphism. 
In Cushing’s! typical syenite at Loon lake and Smyth’s? typi- 

* 1Geol. Soc. Am. Bul. 1809. 10:177-02. 

2 loc. cit. p. 473. 
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cal rock in the Diana-Pitcairn area, the dark minerals, especially 
pyroxene, are prominent constituents, while in the Port Leyden 

district the pyroxene is always absent and the dark minerals 

never amount to more than 7 or 8¢. Otherwise the rocks are 

very similar. In passing northwestward from Little Falls to 

Port Leyden the syenite loses its pyroxene and the microperthite 

becomes more prominent than the anorthoclase. 

It is now well established, especially by the excellent work of 
Smyth,? that the syenite is a plutonic igneous rock which has 

been intruded into and is therefore younger than the Grenville. 

The evidences from the Port Leyden region are clearly in har- 

mony with this view. Thus the Grenville area east of Fowlers- 

ville is surrounded by pure syenite and the writer is convinced 

that we have here a good example of a large Grenville inclusion 
in the syenite. Significant in this connection is the fact that 

the strike of the foliation in the Grenville is north and south 

while that of the nearby syenite is about n. 30° e. This would 

be expected especially where large sedimentary masses were 
caught up in the molten syenite. Near Lyonsdale, on the south 

side of the river, the syenite and Grenville are in sharp contact 

while north of the river they appear to blend into each other. 

Around Kosterville no sharp contacts are seen but the syenite 

and Grenville seem to be mixed around the borders of the Gren- 

ville. Referring to similar phenomena farther northward Smyth? 

says: “Some of these inclusions are clearly defined with sharp 

boundaries but others are somewhat blended with the surround- 

ing syenite as though they had undergone a partial melting.” 

The small basic inclusions above mentioned and the very inti- 

mate mixture of syenite and Grenville on a large scale as de- 

scribed below also argue for the intrusive character of the 

syenite. 
Granitic syenite gneiss 

In the northern portion of the quadrangle, and on either side 

of Black river, two areas of granitic syenite gneiss are shown 

on the geologic map. These areas are probably continuous 

under the broad drift-filled valley bottom. This rock is almost 

certainly a granitic phase of the normal syenite above described, 

and, since the one rock grades into the other, the drawing of a 
boundary line must of necessity be an arbitrary matter. In 

* loee cit: 

*locs ct: Dp. 477. 
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order to distinguish the granitic syenite from the normal syenite 
several features, given in the following description, must be 
considered. 

The rock is not only clearly gneissoid but also distinctly 

banded. ‘he rock bands are straight and rather persistent and 

the minerals are commonly arranged with their long axes paral- 

lel to the foliation. Frequently the “leaf gneiss” effect is beau- 

tifully shown because of the flattening out of the quartz and 

feldspar crystais. The color of the typical rock is red although 

at times gray bands are present. The size of the grain is rather 

_variable but mostly pretty coarse. At times the quartz and 

feldspar crystals are almost porphyritic. The average quartz 

content is noticeably higher than in the normal syenite and com- 

monly the more weathered surfaces show numerous projecting 

quartz crystals; often the rock might well be called granite. 

The granitic syenite also lacks the homogeneity of the ordinary 

syenite. In the larger exposures of the typical red quartzose 

gneisses there are occasional bands of gray, less quartzose 
eneisses very siinilar to the normal syenite. 

Another noteworthy feature is the presence of long, narrow 

patches or inclusions much like those sparingly present in the 

ordinary syenite, but they are here much larger and more numer- 

ous. They are always drawn out perfectly parallel to the folia- 

tion planes but they are seldom more than 30 or 4o feet in 

length. They are composed of about equal parts of badly de- 

composed basic plagioclase and brown hornblende with which 

are associated thin layers of almost pure biotite. These biotite 
layers often give the rock a decidedly schistose appearance. 

The presence of these basic patches has doubtless aided in the 

production of the distinct banding of the granitic gneiss during 
the process of dynamic metamorphism. In this connection the 

writer has read the recent paper! by Professor Adams which 

deals with the origin of the amphibolites in the Glamorgan gran- 

ite.of Ontario, Canada. He says: .“ Here the limestoneq(@nen. 

ville), toward the granitic contact, passes gradually over into 
amphibolite, the latter being undoubtedly produced by the alter- 

ation of the former. . . The granite, furthermore, not only 
penetrates the (limestone) series, but floats off masses of the 

altered rock which in the form of bands, streaks, and isolated 

shreds are seen thickly scattered through the granite in the 

Jour. Geol. 1909. 17:8. 
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vicinity of the contact and which while less abundant, are found 

throughout practically the whole extent of the bathylith.” Judg- 

ing from his descriptions of the amphibolites, the inclusions in 

the Port Leyden region are very similar to them and, although 

we have here no such positive evidence for their origin, the ex- 
planation above given by Professor Adams becomes very sug- 

gestive at least. 

In a general way at least, another distinction from the syenite 

is the more complete granulation of the granitic gneisses. Under 
the microscope the cataclastic structure is always well exhibited, 

sometimes to a remarkable degree. The quartzes were most 

badly broken by the grinding action and strain shadows are 
common. 

In thin section the typical red granitic syenite from near the 

lower road crossing on Otter creek is seen to consist of about 

60% of feldspar; 35% of quartz; 3%¢ of hornblende; 2% of mag- 

Hetite, and a very little zircon and apatite. The feldspar is 

chiefly microperthite accompanied by some anorthoclase and a 

little oligoclase. Red hematite stains are common in the sec- 

tions. Closely associated with this typical rock, but always in 

subordinate amount, is a gray, less quartzose and more truly 

syenitic rock. In all of the sections of the granitic syenite exam- 

ined the feldspar ranges from 60 to 70%. Microperthite is the 

chief feldspar, while anorthoclase ranges from absence to 20%, 

and oligoclase never exceeds 5%. The quartz range is from 25 

to 40%. Hornblende is always present but never above 5%. Bio- 

tite is often absent and never exceeds. 2%. From 1 to 4% of 

magnetite always occurs. Small crystals of apatite and zircon 

are common. | 
It seems certain that this red granitic gneiss is a differentia- 

tion phase of the normal syenite gneiss. Except for the greater 

granulation and somewhat higher quartz content, microscopic 

study shows no difference between the rocks. In the field no 

sharp line of separation can be drawn. The normal syenite in 

eeneral seems to become more quartzose toward the north so 

that in this respect, at least, the syenite around Partridgeville 

closely approaches the granitic syenite. The writer is inclined 

to.the belief that the passage from one rock to the other is much 
like that described by Smyth in the Diana area some 20 or 25 

miles northward. He says:1 “ Passing southward from the 
latter (limestone formation) the syenite at first slowly and irreg- 

* loc. cit. p. 481-82. 
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ularly then more rapidly increases in gneissoid structure till at 

a distance of from 3 to 5 miles from the limestone a region 

of red hornblende gneiss is reached. . . West of Natura! 
Bridge in Jefferson county the syenite unquestionably passes 

over into a very perfect red gneiss. .,.° Both meteeummer 
and under the microscope the gradual change of the rock can 

be followed through every step.” The same sort of a change 
has been observed by Cushing in the Tupper Lake syenite.} 

Syenite-Grenville mixed gneisses 

A considerable portion of the known Precambric rock area 

has been represented upon the geologic map as being made up 

of various mixed gneisses. These gneisses include a great many 
rock varieties which make up a heterogeneous mass. After a 

careful study of these gneisses the writer is fully convinced that, 

for most part at least, they represent a more or less intricate 

mixture of the syenite and Grenville rocks. Some of these 
gneisses are admittedly of uncertain origin. Certain small 
patches within these areas are undoubtedly rather pure Gren- 

ville, while others seem to be pure syenite, but the small scale 

of the map does not permit these to be separately shown. Some- 

times the syenitic and sometimes the Grenville facies predomi- 

uate. These rocks are everywhere thoroughly gneissoid and 

they are generally well banded except in some of the more syen- 

itic masses. The “leaf gneiss” structure is at times well developed. 
It has already been stated that the syenite is intrusive into 

and younger than the Grenville and that the Grenville areas 

must be regarded as large inclusions. A study of the syenite- 
Grenville mixed gneisses furnishes convincing evidence of the 
same kind. Actual inclusions of undoubted Grenville may occa- 

sionally be seen within the syenitic masses. Such inclusions 

may be seen in the vicinity of Lyons Falls; 1% mile north and 1 

mile east of Port Leyden; 14 miles above the mouth of Miller 

brook; 1 mile above the mouth of Fall brook, etc. As already 

suggested, the writer is of the opinion that the Grenville was 

often either partially or wholly incorporated into the syenite 

by fusion when the latter came up in a molten condition. Vari- 

ous rock types formed in this way would depend partly upon 

the degree of metamorphism and partly upon the character of 

the Grenville. The masses of rather syenitic looking rocks which 
ee ee ee ee Oa 

*N. Y. State Mus. Bul. 95, p.323. 



A typical Precambric exposure % mile north of Lyons Falls sta- 
tion showing the smoothed, glaciated character of the surface. The 
rock is a syenitic facies of the syenite-Grenville mixed gneisses. 
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are quartzose and garnetiferous may be accounted for by some 

such process. 

Three syenite-Grenville areas are shown on the map. The 

largest of these extends from Denley station to north of Greig, 

a distance of nearly 12 miles, while the width averages some- 
thing like 3 miles. In the southern portion of this area the 

Grenville is present in greater force than the syenitic or granitic 
rocks, while in the northern the reverse is true except possibly 

in the vicinity of Greig. Within this area there seems to be good 
evidence for the former existence of very ancient Grenville rock 

belts or structure lines which extended in a northeast-southwest 

direction. Thus pyroxene gneisses are found in the area east 

of Fowlersville; in small outcrops 14%4 miles east of Port Ley- 

den; and 1% miles north of Denley, and these are all arranged 

along a northeast-southwest line. A belt of feldspar-garnet 

gneisses shows a similar strike and extends from Lyonsdale to 

Port Leyden. Quartz-sillimanite rocks much like those at Kos- 

terville have been noted in small exposures from % to 34 of a 
mile north of Port Leyden and this suggests another northeast- 

southwest belt. A less well defined belt is garnetiferous and 

passes through Lyons Falls. Still another belt, in which garnet- 
sillimanite gneisses are commonly found, passes northeast and 

southwest through Greig. It seems pretty certain that before 

the intrusion of the syenite, these Grenville belts were continu- 

ous and well defined and that as a result of the intrusion they 

were all cut up leaving only here and there masses of the pure 

Grenville. 
Of the two smaller syenite-Grenville areas, one lies about 2 

miles north of Fowlersville and the other around East Martins- 
burg. These rocks are quartzose syenites often containing gar- 
nets and more or less intermingled with Grenville. 

The great variety of rock types making up this complex and 

their gradations from one type to another make it difficult to 

give a proper idea of them by description. Microscopic study 

of numerous thin sections shows the presence of all the minerals 

of both the Grenville and the syenite and in addition to them 

microcline which often occurs as a prominent feldspar. The fol- 

iowing brief descriptions include most of the leading types: 

I Syenitic facies. These are often practically indistinguish- 

able from the normal syenite. They are usually, however, pretty 

fine grained and under the microscope nearly always show a 

highly cataclastic structure. They frequently contain microcline 
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feldspar and a large proportion of quartz and the dark colored 

minerals. Thus a specimen from along the railroad 2% miles 

north of Lyons Falls contains 75% of microperthite; 204 of 

quartz; 5% of magnetite, biotite and hornblende, together with 
a little zircon. Another from 24 of a mile southwest of Goulds 

Mall contains 65%, in about equal amounts, of microcline, micro- 

perthite and plagioclase (oligoclase to labradorite); 25% of 

quartz; and 10% of biotite and magnetite. North of Lyons Falls, 

along the railroad, similar rocks often carry 30 to 40% of quartz 

with sometimes a little anorthoclase and ae ereatly resemble 
the granitic syenite. 

2 Grenville facies. Small exposures often show very pure 

Grenville as for example at the river dam % mile north of Port 

Leyden. A thin section from here shows 80% quartz; 104% silli- 
manite; 8% magnetite and 2% biotite, together with a little zircon. 

Again, a typical pyroxene, quartz gneiss is associated with syen- 

itic rocks 144 miles above the mouth of Miller brook. A Grenville 

facies carrying garnets occurs in the vicinity of the paper mill at 

Lyons Falls. 

3 Garnetiferous gneisses with a general igneous appearance are 

very common. Such a rock 2 miles east of Port Leyden shows 65% 

of microcline and microperthite; 20% of quartz; 5% of hornblende 

and biotite and 10¢@ of augite, magnetite, garnet and zircon. 

A similar type much richer in garnet and almost free from dark 

minerals occurs in the river bed at Port Leyden. Another type 

from 2% miles east-southeast of Greig shows 65% of plagioclase 

(oligoclase to labradorite) ; 30% of quartz and 5% of biotite, gar- 

net, magnetite and zircon. The origin of these gneisses is doubt- 

ful but they may have been formed by a thorough mixing of 

Grenville masses with the molten syenite. The garnets in these 

rocks are frequently an inch or more across. ; 

4 A very gneissoid, rather dark rock, which is fairly common, 
is rich in plagioclase, quartz and biotite. An example from % 

mile south of Lyons Falls contains 45% of plagioclase (oligoclase 

to andesin) ; 40% of quartz; 10% of biotite; 2% of hornblende and 

3% of magnetite, zircon and pyrite. 
5 A very gneissoid, dark rock from 1% miles east-of Port 

Leyden contains 50% of microcline and plagioclase (oligoclase 

to labradorite) ; 20% of quartz and 10% each of green augite, biotite, 

magnetite and a very little garnet. 
6 A type of dark, quartzless, gabbroic rock such as that at 

Lyons Falls dam contains 55% of plagioclase (oligoclase to labrador- 
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ite) ; 40% of green hornblende and green augite and 5% of hyper- 
sthene, magnetite, biotite, zircon and apatite. This type is in 

contact with another gabbroic rock which has a considerable 

percentage of quartz and hypersthene and some microperthite. 

7 Very dark, long, narrow patches which are probably inclu- 

sions are common. They usually consist mostly of decomposed 

hornblende and basic plagioclase together with some quartz, 

magnetite and biotite. 

Undetermined Precambric areas 

Unfortunately several large Precambric areas are so deeply 

buried under Pleistocene deposits that the character of the un- 

derlying rocks is entirely unknown. These areas have been so 

indicated upon the geologic map. 

PALEOZOIC ROCKS 

The Paleozoic rocks occupy a little over one half the area of 

the quadrangle on the west side. Except at the extreme south 

they always lie to the west of Black river. The maximum thick- 

ness of the Paleozoic formations is approximately 1500 feet. 

Potsdam sandstone 

The Potsdam sandstone is of upper Cambric age and is the 
most ancient sedimentary formation bordering the Adirondacks. 

It is not present in outcrop in the Port Leyden quadrangle nor 

in fact along the whole southwestern border of the Adirondacks, 

although it is most likely present beneath the later formations. 

South of Port Leyden the deep wells at Utica and at Rome show 

a basal sandstone which is more than likely the Potsdam. West 

of Port Leyden the Potsdam, according to Orton,’ 1s most cer- 

tainly present in the deep wells of Oswego county at Central 

Square, Parish, Pulaski and Stillwater. The nearest outcrops 

of the sandstone are something like 20 miles north-northwest 
of the Port Leyden quadrangle and from there northward to the 

St Lawrence it is a common surface rock. 

Pamelia limestone 

The Pamelia limestone was named by Professor Cushing from 

a town in Jefferson county where he recently recognized it as 

a. distinct formation.2 Between the Potsdam and the Pamelia, 

*Petroleum and Natural Gas in New York. N. Y. State Mus, Bul. 30. 

1899. 

Geol. Soc. Am. Bul. 1908. 19:155-76. 
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in the St Lawrence and Champlain valleys, other formations 
come in whose exact relationships have not yet been made out. 
According to Ulrich the Pamelia is to be correlated with a part 
of the Chazy of the Champlain valley. For a long time the 
Pamelia had been described and mapped as Beekmantown lime- 
stone, but it now seems to be pretty well established that the 
true Beekmantown is not present along the northwestern Ad- 
irondacks. 

The Pamelia formation (Lower Siluric) is the oldest sedi- 
mentary mass exposed within the limits of the quadrangle. Its 
outcropping edge, which extends from north to south across the 

district, everywhere rests directly upon the Precambric rocks. 

Since it outcrops at the base of the steep slope facing Black 

river its surface exposure is small. The actual contact with the 

Precambric may be seen in at least three places as follows: 

Where the railroad crosses Roaring brook near Martinsburg 
station; along the creek 1% miles northwest-north of Lyons 
Falls; and along the railroad 34 of a mile north of Port Leyden. 

At a number of other places the contact is almost visible. The 

bed in actual contact with the Precambric is always a sandy 

conglomerate above which occur several feet of calcareous sand- 

stones, then a few feet of bluish black, fossiliferous limestone, 

and finally thin to thick bedded, whitish gray to bluish gray, 

rather impure limestones which latter make up more than half 
the section. Many of the upper, gray beds are really magnesian 
limestones which may be burned for waterlime as has been done 

at Lowville. The conglomerate and sandstone at the base of 

the Pamelia represent the materials derived from the Precam- 

bric land surface as the sea encroached upon it. According to 

the observations of Professor Cushing on the Theresa quadrangle 

(northward), which are corroborated by the writer on the Port 

Leyden quadrangle, the basal conglomerate and sandstone rep- 

resents a shifting upward horizon, due to overlap, as the sea 

encroached upon the land from west to east. These basal beds 

are more than likely to be correlated with the Rideau sandstone 

as described by Ami in Ontario, Canada. 
Following is a detailed section made by Professor Cushing 

along Roaring brook (near Martinsburg station) and kindly fur- 

nished to the writer: 

4 inches of blue gray calcareous shale above and 9 inches of eet Inches 
same beneath with a 4-inch layer of mottled blue limestone 

like that: bereath sc. 2. ccis ec stecie © sieve) a jctnte@ ~  ienim wiatolnyel= intel <1 oir) I 5 



W. J. Miller, photo 

View along Black river, 144 miles above the mouth of Sugar river, 
taken to show the sharp contact between the Trenton and the Black 
River limestones. During high water the thin bedded Trenton lime- 
stones have been worn back to leave exposed a distinct platform of 
the underlying massive Black River limestone. 





Plate 6 

W. J. Miller, photo 

A group of “potholes” in the bed of Sugar river % mile below 
the railroad crossing. The rock is Black River limestone. 
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A massive bed of blue granular limestone, mottled and lam- 

inated and with pebbles of blue dove limestone............ 

Hard, gray white limestone with spots of crystallized calcite... 

Bluish gray, thin bedded limestone, with ripple marks and 

(PRET AOULS EE 5 AR aie SEU GC i 

Shaly, dirty white mud limestone beds, mud cracked........ 

Bluish subgranular, thin bedded limestone................... 

Blue dove, hard, mottled limestone, shaly below, traces of 
See ee ten He ree te ee atte A ele wes ve ne cle 

Hard, gray granular limestone, pinkish tinge, much calcite.. 

Thin, ripple marked, dirty white, mud limestone beds........ 

Hard, blue gray subgranular limestone, sand grains and ostra- 

See ee oe SURO ec rahe EA Os wie dls nicis's es ee ela eee 

Hard, gray white limestone, less earthy than usual; calcite 

STIEUES Go 3 Ra ice cenit SE Big DERG aces Ca Cen CIO Ok en nC ei 

Subgranular, blue, laminated limestone; welded contact with 

SESE bale Nyaa eet gee co eG IR 

Very massive, gray white, earthy limestone, irregular splitting. 
Massive blue dove limestone in two layers; laminated; sty- 

Pegbe Sm TEACESEOE SEOSSINS ck ctrc et «cucu s cece a saescucheee 

Thin and thick bedded, blue subgranular limestone; massive 

basdiwliayer-laininated= mitch amid cracked.» ............. 

Earthy, impure, gray white beds; massive and irregular split- 

ting; lower 12-18 inches hard, gray white, calcite spotted, 

Naa I AREER Cl ee iene Pe Pe ce ne wt olels cis k sb se Giclee en's oe 

cua iaice, simpure, earthy. blocky beds......65 6... eee cee oe 

Impure, gray white, reddish tinged, earthy limestone, with 

purer layer of reddish limestone at base; quite massive; 

SSDS SSS, SRI ey She epee, i PR OR a rr 

Bluish black, fine, hard limestone, like 2d beneath but unfossil. 

Gray to blue gray, magnesian looking limestone in 3-6-inch 

ee mR ne ee ES is ciclo Ga did v vGoe'ee wv a alee s 

3 heavy layers of hard, bluish black limestone; ringing; multi- 

tude of small fossils, lamellibranchs, cephalopods, one- 

See de) Ub ince dcanclicale Senha aA) Bae ceva oe oa 

Red and green, impure, calcareous, sandy mudstone, large sand 

grains; upper 6 inches thin bedded, rest massive.......... 

Very sandy firm green limestone, full of quartz grains...... 

Hard, gray white, somewhat sandy limestone or dolomite; 
EES Schott ON de aay ns on? 

Tard, rinsing, green, calcareous Satidstone...........000..00s 

eet ETD ee Ot UE: BAI tec PRE cits ic dun's sbascn osu de ee dcaccecses 

More solid, red and green calcareous sandstone; rots easily.. 

ited “atid green, rotten, calcareous Sandstofie.........<....... 

Green and red arkose; perhaps calcareous.............00.00. 
eOnelomerdtea testing, Ol) PF PecammOLiC. soca. eee ees ceeve ness 

Feet 

23 

Inches 

6 

9 

2 

ON 

eoevee 
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Eight miles south of the above section and 144 miles north- 

west-north of Lyons Falls station another excellent section is 

shown along Mill creek where all the beds from the Precambric 

to the Trenton are exposed. Mill creek is not properly placed 

on the map here. Its true course is close to the town line be- 

tween Turin and West Turin. By means of the Wamdyievemme 

writer has determined the thickness of the Pamelia here to be - 

about 56 feet. The basal conglomerate, 1 foot thick, is followed 

by 10 feet of gray, calcareous sandstones and very sandy lime- 
stones with some sandy shale partings. Next come 4% feet of 

bluish black limestones. Above this the beds are much like 

those along Roaring brook and their summit is here also capped 

by a limestone conglomerate. 

Some 7 miles south of the Mill creek section and in the vicin- 

ity of Denley there are good exposures ‘or the Eames 2 en 

complete section is visible but a study of all the outcrops makes 

it certain that the formation is here not over 2o fecr tateme us em 

basal conglomerate and sandstone underlies grayish, sandy, thick 

bedded limestones, while the whole is capped by the usual lime- 

stone conglomerate. The most southerly outcrops of Pamelia 

occur along Mile creek from % to 1 mile above its mouth, where 
the formation is apparently not over Io or 12 feet thick. It dis- 

appears before the Remsen quadrangle is reached. 

The thinning out to disappearance of the Pamelia in passing 

southeasterly may be entirely explained as due to overlap, since 

the formation came in from the west, as above shown, and rap- 

idly thins out eastward. Its place of disappearance, most likely 
in the northeastern corner of the Boonville quadrangle, is some 

9 or 10 miles east of a north-south- line passing through the 
Roaring brook section where the Pamelia is over 71 feet thick. 

This represents an eastward thinning of 7 or 8 feet per mile 

which compares favorably with the rate of thinning noted by 

Cushing over the Theresa quadrangle. Of course, some of the 
thinning may quite possibly be due to a lack of deposition of so 

much material in the southern portion of the basin. It se€ems 

certain that: the Pamelia is present: in considerable force, under 

cover of later rocks, in the western part of the Port Weyaes 

quadrangle and to some extent, at least, in the northern part of 

the Boonville quadrangle. In a letter Cushing says that what 

has heretofore been referred to as Beekmantown-Lowville passage 

beds in the region around Little Falls may in reality be a touch of - 

the Pamelia there. : 
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Lowville limestone 

The Lowville limestone formation takes its name from the 

type locality at Lowville a few miles beyond the map limits to 

the northward. It was formerly called the Birdseye limestone 

because of the spotted character of the surfaces due to the emer- 

gence of the calcite-filled tubes so characteristic of the formation. 
These calcite-filled tubes stand perpendicular to the stratifica- 

tion planes and were first thought to have been caused by a 

seaweed of the Fucoid type, but they are now referred to the 

genus Tetradium of the branching corals. Not all of the Low- 

ville beds contain the Tetradium. 3 

In the old State report by Vanuxem everything below the 

Trenton, in this region, was described under the heading “ Black 

River limestone,” but the following quotation shows that, on 

lithologic grounds, he recognized three divisions of the forma- 
tion: “ The cliff shows several distinct kinds of limestone, not 

being a homogeneous mass. The upper part is mixed irregularly 

Meee black shale, . . The second division is of a lighter 
color, with less shale or impurities, more brittle, and contains 

meee wmcoides demissus (Tetradium), etc. .- . The third 

division, and which therefore forms the base of the cliff 

is light colored, and the surface of some of the layers present mud 

cracks, showing the presence of shale. It is in these layers that 

the stone exists which is burnt for waterlime at Lowville.”1 His 

upper division corresponds to our Black River limestone, the middle 

one nearly to our Lowville, and the lower one nearly to our Pamelia. 
Within the map limits the Lowville, together with the Pam- 

elia, is present, except at the extreme south, as an almost con- 

tinuous surface exposure or ledge facing the railroad. In spite 

of its considerable thickness its areal extent is small because 

of its outcrop along this steep slope. The Lowville beds are 

mostly bluish dove-colored, pure limestones in beds varying 

from a few inches to 2 feet thick. Some of the beds are mud 

cracked, others are shaly, while still others are fossiliferous 

commonly with the Tetradium. A notable feature is the pres- 

ence of limestone conglomerate at several horizons. In passing 

downward this conglomerate is prominent where the pure dove 

_ limestones give way to the more impure bluish gray to whitish 

iy limestones and it is here where the line between the Low- 
Vv ille and Pamelia has been drawn. Within the quadrangle this 

line is a difficult one to draw with any great degree of accuracy. 

*Geol. N. Y. 3d Dist. 1842. p. 42. 
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According to the work of Cushing and Ulrich farther northward, 
there is an unconformity separating the two formations, the 
time gap being represented by the upper portion of the Chazy 

of the Champlain valley. In the Port Leyden district, the change 

from the conglomeratic bluish dove limestones to the more im- 

pure whitish, sandy beds seems significant and may be due to 

an unconformity at this horizon. Certainly, however, the writer 

has found no evidence of any well defined or large unconformity 

between the Lowville and Pamelia. 

In the Roaring brook section as measured by Cushing the 

Lowville is made up as follows: 

: : Feet Inches 

6-foot layer of Black River limestone; upper 3 feet full of 

Oe i a mM en nee Moin ui lage la) CML BN EN on 

Massive beds of blue dove limestone in 18-inch to 2-foot 

layers; only sparingly fossiliferous, but more or less Tetra- 

dita Very wheres cen ee ails eee cle ech hl ae LZ. 4 

Shaly, blue. doveclimestome’s a... cca. 40 ee ee I 8 

Blue, granular limestone full of fossils and much crystallized 

CALCILG | ie a os aa ie eee es ape SL Ne ee I 2 

Ordinary blue dove limestone; lower portion full of gastro- 

pods; upper portion a limestone conglomerate with bunchy 

surface and Stromatocerium look; filling in above are 2-10 

inches of Shaky: limestomey.ict teat ces sen ee ae eee 2 10 

Thin’ bedded’ blac dove: limestone: =. 420 .5.05 0 ho ee I I 

Massive blue dove limestone; few fossils and little calcite... . 2: Sane 

Blue black dove limestone; full of fossils and crystallized cal- 

cite;.thin” beddede™shaly above™ <.. 1. cs eco dae I 5 

Gray; ioolitiev beds. i.pr cc ase ie eae se ee Ee Ce : 2 2 

Shaly, impure limestone beds blue dove color................ I 4 

Gray blue, subgranular limestone; calcite specks and spots.. i 4 

Massive, blue dove limestone; very fossiliferous; Tetradium 

ADU ant osGe, ok Meteciencsoh cueiet otczous estates oh a ie oe Re 2 100) 

Thin bedded to shaly blue dove limestone; mud cracked; 

many LOSS “A raGMleNntSl =? cade. Sets cece ek ee eee eee 3 6 

Two massive blue dove beds with shale parting; conglomer- 

atic; many fossils and calcite spots; not sure about Tetra- 

GEARING | oo BS, hc ia ce en ie oe Comets ace coho Se iglv saree Anca e e e 2 8 

Blue black dove limestone, notably conglomeratic; lots of fos- 

sil fragments and many calcite spots; irregular surface.... .... 9 

‘Thin bedded; smud scracked, dove limestone. .254-..... 2 oe ae | 4 
Blue dove limestone spotted with calcite; conglomeratic; many 

fossils; no Tetradium seen; abundant quartz sand grains 

on lower surface; probable base of Lowville.............. 3 6 
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A section measured by the writer 1%4 miles north-northwest of 

Lyons Falls, and along Mill creek, shows about 54 feet of Lowville. 

This section is continuous with that of the Pamelia already referred 

to. Near Denley the section contains about 57 feet of the Lowville. 

A comparison of the sections at these widely separated localities 

brings out some interesting facts, the chief one probably being that 

the formation shows almost exactly the same thickness throughout 
the whole distance. This is especially significant in view of the 

rapid thinning of the underlying Pamelia. Another fact is the 
great similarity of the beds in the different sections. Thus the basal 

conglomerate always lies from 54 to 57 feet below the summit, 

while another conglomerate apparently always lies about 26 or 28 

feet below the summit and is associated with a heavy bed of pure 

dove limestone full of gastropods. 
Near the west edge of the Remsen quadrangle, along Black river, 

there is no complete section, but the Lowville is probably not over 

40 feet thick. On the Little Falls sheet the Lowville varies in 

thickness from 5 to 21 feet, while at Canajoharie it is absent 
altogether. Thus the outcropping Lowville along the southwestern 

Adirondacks shows a steady increase in thickness in passing from 

Canajoharie to Port Leyden. 

Black River limestone 

The Black River limestone is so named because of its typical 

occurrence along Black river. It is a hard, fine grained, dark 

colored to almost black, limestone which breaks with a smooth frac- 

ture. Interspersed through the limestone, in a very irregular man- 

ner, are small patches of black shale which causes the rock, on 

weathering, to break into lumpy masses. The appearance of the 

rock is pretty well shown in plate 6. After long exposure to the 

weather the surface color changes to a light gray. The rock 13 

generally massive although two or three layers can usually be fairlv 

well made out. Another distinctive feature of the rock, particularly 

the upper portion, is the presence in it of many irregular shaped 

black chert nodules. Among the abundant fossils are fine large 

specimens of orthoceratites and columnar corals especially well 

exhibited on the upper waterworn surfaces. Hall’ says of the 

formation “ from being characterized by a large number of peculiar 

fossils, though mainly belonging to a single family, it is regarded 

as worthy of separate notice. The principal and most prominent 

* Palaeontology of N. Y. 1847. 1:46. 
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organic bodies in this rock are Orthocerata, some of which attain 

the length of more than 10 feet, and have a diameter of 1 foot or 
more. Associated with these are several species of Cephalopoda 

belonging to other genera, and some species of Gastropoda which 

subsequently appear in the succeeding limestone.” These distinctive 

features cause the formation to stand out as a clearly defined 

horizon and there are many excellent exposures within the 

quadrangle. 

Within the map limits the Black River limestone varies in thick- 

ness from 6 or 8 to 15 or 16 feet and although it is so thin it 

is persistently present. It is nowhere seen in outcrop on the Rem- 

sen quadrangle although it does most likely occur. In the vicinity 

of Little Falls it is occasionally present but only a few feet thick, 

while at Canajoharie it is absent altogether. 
In connection with the Black River limestone certain erosion 

features are noteworthy. Directly overlying the hard, massive 

Black River beds are thin beds of Trenton with pronounced shale 

partings. The latter beds are more readily worn back than the 

former, the result being that the Black River nearly always stands 

out as a terrace or platform back of which the Trenton rises rather 
abruptly. This platform is of sufficient topographic importance to 

be shown on the contour map. At times of high water the Trenton 

is now being stripped off the Black River along Dry Sugar river 

and along Black river a little over a mile above the mouth of Sugar 

river. At the latter place the high water has cut back the Trentou 

limestone so as to leave a distinct and remarkably regular platform 

of Black River limestone which extends for several hundred yards. 

During low water the river occupies a channel which has been worn 

into the Black River limestone [sce pl. 5]. 

The composition, texture, and massive character of the rock are 

favorable for the development of “potholes.” A magnificent dis- 

play of “potholes”? may be seen along Sugar river (Dry Sugar 

river) from the canal crossing to near its mouth. The bed of the 
stream, which is here dry except during high water, is literally 

honeycombed with hundreds of “ potholes,’ some of them attain- 

ing a depth of 6 or 8 feet and a diameter of several feet [see pl. 6]. 

Trenton limestone 

The Trenton limestone has its type locality at Trenton Falls 
some 20 miles southward. From the standpoint of areal extent 

and thickness this formation is the second most important one 

s 
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within the quadrangle. In a general way the Trenton here shows 

most of the features of the type locality. At Trenton Falls the 

formation is about 300 feet thick and the rocks are mostly thin 

bedded, impure, dark limestones with pronounced shale partings, 

except the upper 30 feet which are thicker bedded, gray, crystalline 

limestones. The following section shows that a marked lithologic 

change has taken place in passing from Trenton Falls to Port 

Leyden. 

Thick bedded, coarse crystalline, gray limestone 

Fairly thick bedded, gray, crystalline limestone 

Very thin bedded, dark limestone with thin shale 
partings 

Thick bedded, coarse crystalline, gray limestone 

Fairly thick bedded crystalline, gray limestone 

Thin bedded, dark limestone with thin shale partings 

SS ae Thick, gray, crystalline limestone beds 

roy CAilternating, thin bedded, black limestone and shale 

Fic. 1 Columnar section from base to summit of the Trenton limestone formation along 
Sugar river and Moose creek. The section is 350 feet thick. 

More than half of the section is here made up of the gray, 

crystalline, heavy beds as opposed to only about 30 feet of such 

beds at Trenton Falls. Within the Little Falls quadrangle the 

heavy, crystalline beds are absent altogether, the upper Trenton 
being represented by the Dolgeville shales which are in reality 

alternating thin beds of impure limestone and shales. These and 



30 NEW YORK STATE MUSEUM 

other facts may be studied to best advantage by comparing the type 

section here with those of the Little Falls and Trenton Falls dis- 

tricts. The two last named sections may be found on page 38 of 
the Remsen quadrangle bulletin.t It is evident, therefore, that the 

upper Trenton sea in the Port Leyden district was much clearer 

water than the same sea in the Little Falls region. Also the 

change from the upper Trenton to the Utica was much more 

gradual at Little Falls as shown by the deposition there of the 

Dolgeville shales as a transition series. In passing northward from 

Sugar river to Martinsburg the pure, heavy bedded, crystalline lime- 

stones assume even greater importance. 

The lowermost 20 feet of the Trenton are highly fossiliferous, 

thin bedded, alternating shales and limestones. These beds are in 

sharp contact with the underlying massive Black River limestone as 

may be seen along Sugar river; along Black river 1 mile above the 

mouth of Sugar river; along Mill, Douglass, and House creeks and 

Roaring brook. 

Except for the shale area at Locust Grove, the Trenton lime- 

stone extends from south to north across the map as an unbroken 

belt whose width is from 2 to 3 miles. It forms the summit of the 

lower great terrace so plainly shown on the topographic map. 

Minor terraces are developed along the lines of outcrop of certain 

harder and more resistant strata within the formation. The vil- 

lages of Talcottville, Collinsville, Turin, Houseville and Martins- 

burg all rest upon the Trenton. The larger streams have cut 
picturesque gorges through this limestone as for example on Sugar 

river, Mill creek, House creek and Roaring brook. The last named 

gorge is locally called “ Whitaker’s gulf.” 

Throughout all of Trenton time the ocean was fairly feontne with 
animal forms, especially brachiopods, trilobites, cephalopods, corals 

and crinoids. Many of the limestone beds are practically made up 

of fossil shells. The writer has made no detailed study of the fos- 

sils, but the forms are mostly the same as those decribed by Prosser 

and Cumings from the type locality at Trenton Falls. Hall has 

described and figured many of the forms from this limestone along 
the Black river valley. In the lowest Trenton beds the writer has 

seen specimens of orthoceras several feet long and 5 or 6 inches in 

diameter. 

IN. Yo aState. Mus) Bul, 126. = p. 2d: 



Plate 8 

Whitaker falls on Roaring brook 1 mile southwest of East Martinsburg station. 
The rock is Trenton limestone. 
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The thickness of the Trenton has been approximately determined 

in a number of places as follows: 

Pwigee GOs creck BN Seat LIVED. 0... ck eee cee ae 
Peer | ori Leydenand Locust Grove... ... 05.6... ee 370 
2 UNS a ee ee 400 
oD USL ESSE NSS ie ee ere ar 450 
Baone Roating rook and Atwater creek...............%-. 475 

Thus, in a distance of 20 miles across the map, from south to 

north, the Trenton shows an increase in thickness of something 

like 125 feet or at the rate of about 6 feet per mile. Passing south- 

eastwardly along the line of outcrop, the Trenton shows a progress- 
ive thinning. Thus at Remsen it is about 300 feet; near Middleville 
200 feet; at Ingham Mills 100 feet; and at Canajoharie only 17 

feet. Westward in Oswego county deep wells at Stillwater and 

Central Square show respective thicknesses of 670 and 747 feet. 

Utica shale 

The Utica shale formation shows practically the same character- 

istic features here as it does at its type locality at Utica. It is a 

very fine grained, dark gray to black, thin bedded shale. The black 

color is due to the presence of carbonaceous matter which may be 

readily burnt out, although, contrary to a current popular idea, 

nothing like.a workable coal seam occurs within the formation 

Occasionally some of the layers are rather sandy especially toward 

the top. Toward the base of the formation some of the layers are 

several inches thick and are frequently calcareous and except for 

this the contact between the Utica and the Trenton is a sharp one. 

Because of the softness of the rock and the character of the out- 

crop, favorable to the development of talus slopes, the actual con- 

tact between the shale and limestone was nowhere observed. Many 

times, however, Trenton beds have been noted in such close prox- 

imity to the shale that the boundary line can be pretty accurately 

drawn. Such observations may be made along Atwater creek or 

Moose creek. 
In spite of a considerable thickness its areal extent is rather 

small because it outcrops along the base of the steep slope forming 

the eastern fronts of Tug and Mohawk hills. Excellent sections 
are to be found along all of the larger streams which cut across 

this steep slope. Its broadest surface exposure is from Constable- 
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ville southward where the shale is thickest and the slope is not so 

great. An interesting erosion remnant, or outlier, separated from 

the main mass covers several square miles in the vicinity of Locust 

Grove. 

The Utica shale is here not highly fossiliferous although certain 

fossils so common to the formation may be found in nearly every 

expostire. Among these are the Endoceras proteiforme 

of the chambered cephalopods, Triarthrus beemieees tic 

trilobites, and some graptolites. Animal life in the Trenton ocean 

was very prolific, but with the advent of the muddy Utica sea there 
was a great diminution in both the number of species and 

individuals. 

Along the line of outcrop the shale shows a notable and steady 
decrease in thickness toward the north. Following are approxi- 

mate determinations of the thickness within the quadrangle from 

south to north. 
- Feet 

Along Moose creck =. 32 3. oe ee 300 
At Constablewaille 2 0 et tals 5 260 

Act arn ee ee cr bd nee ee 4220 

At Houseville™.. “acto eee ee 200 

Along Atwater: creck a4). ae eo eee iar 180 

Southeasterly along the line of outcrop the Utica increases in 
thickness. Near Remsen it is over 300 feet and near Little Falls 

about 600. feet. Westward in Oswego county it shows a thickness 

of 180 ‘feet at Central Square; 120 feet at Fulton amd: 113 ieect) at 

Stillwater in the deep wells. Thus it is evident, in a general way 

along the southwestern Adirondacks, that the Utica is thinnest 
where the Trenton is thickest and vice versa, the two formations 

having nearly the same thickness on the Remsen quadrangle.. 

Lorraine shales and sandstones 

The Lorraine formation received its name from the town of Lor- 

raine in Jefferson county, some 30 miles northwest of Port Leyden. 

- The rocks included under this heading are the same as those of the 

old “ Hudson River group” of Vanuxem’s report.' In the future 

the Lorraine beds will doubtless be subdivided, but more detailed 

work over a wider territory must be done before such subdivision 
is attempted. In the meantime, all the strata lying between the 

1Geol. N. Y. 3d Dist, 1842. p. 60, 
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Utica shale and the Oswego sandstone, two well marked horizons, 
are described and mapped in this report as Lorraine. 

The formation consists chiefly of alternating thin bedded shales 

and sandstones together with some thin layers of limestone. There 

is no sharp line of separation between the Utica and the Lorraine, 

the lowermost shale beds of the Lorraine being in every way like 

those of the Utica. The lower Lorraine, comprising a thickness 

of approximately 200 feet of shales, is not very fossiliferous and 

contains occasional thin beds of fine grained sandstone. Among the 
Mecteine Endoceras proteiforme and Triarthrus 

becki, so common in the Utica shale, are also found here. The 

lower Lorraine as thus described corresponds in a general way at 

least to Vanuxem’s Frankfort slate and sandstone.’ 

The upper Lorraine, showing a thickness of something over 400 

feet, is made up of gray, fine grained sandstone beds alternating 

with black to dark gray shales and occasional thin beds of impure 
limestone. Passing upward the sandstone content increases greatly 

and the thin partings of shale become rather sandy and light 

colored. The upper Lorraine sandstones and limestones are highly 

fossiliferous and fragments of sandstone full of fossils are strewn 

over the Tug hill region in great quantities. Among the many 

fossils some of the more noteworthy forms are: Penta- 
Sweaires hamptanit.of the echinoderms, Leptaeéena 

séricea and Orthis testudinaria of the brachiopods, 

Ambonchyia radiata and Modiolopsis modiolaris 

Site Jamellibranchs and Cyrtolites ornatus of the 
gastropods. A more complete list of fossils for this general 

region may be found in a paper by Walcott.2, The upper Lorraine 

as here described corresponds roughly to the sandstone shale of 

Pulaski as used in Vanuxem’s report. 

From the standpoint of both areal extent and thickness the Lor- 

raine is the principal Paleozoic formation of the quadrangle. Ex- 

cept for the small Oswego sandstone area, the Lorraine occupies 

all of Tug and Mohawk hills. Fine sections are exposed along the 

larger streams which cut across the eastern front of Tug hill, the 

best one probably being in Whetstone gulf [see pl. 9g]. The whole 

thickness of the formation is shown in the township of Turin where 

it is estimated at 630 feet. About 600 feet are shown in Mohawk 
hill with the top not present. Well records to the west and south 

toc. cH. p. 61. 

Geol. Soc, Am, Bul. 1890, 1:348-49, ES ie 
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show the Lorraine to be 600 feet thick at Lorraine (Jefferson co.) ; 
530 feet at Stillwater (Oswego co.); 549 feet at Central Square 
(Oswego co.); 640 feet at Chittenango (Madison co.) and 720 
feet at Vernon (Oneida co.). According to these figures there is 
somewhat of variation in thickness but not in any particular 
direction. 

Oswego sandstone 

This formation is so named because of its prominence in Oswego 
county. It is the only representative of the Upper Siluric within 

the quadrangle, and corresponds to the gray sandstone of Oswego 

as used in Vanuxem’s report. But one small area occurs within 

the map limits and this forms the capping of the highest part of 
Tug hill. This area represents the easternmost extension of the 

formation which occupies many square miles in the southern part 

of Lewis county. The Highmarket quadrangle, immediately to the 
west, is literally strewn with slabs of this sandstone and the region 
is characterized by numerous swamps and a sluggish drainage. 

Within the map limits the Oswego sandstone is a gray, fine 
grained, thin bedded rock. The stratification is not very regular and 

practically no shale is present. Fine examples of cross-bedding on 

a small scale are common. A characteristic feature is the presence 

of occasional yellowish spots of limonite, which are no doubt due 
to the alteration of original iron pyrite. In marked contrast to the 

underlying formation, the rock examined appeared to be barren of 
fossils. The sandstone lies between the 2000 and 2100 foot con- 
tours, thus showing a thickness of about 100 feet but with the top 
not reached. 

STRUCTURAL GEOLOGY 

Dip of the Paleozoic formations 

Movements since the deposition of the Paleozoic strata have 
given them a very perceptible dip toward the southwest. This dip 

may be determined, in a general way at least, by comparing the alti- 

tudes of given horizons within the Port Leyden quadrangle and 
south and west. For this purpose the top of the Trenton is chosen 

because it is so clearly recognized in well sections. 
The top of the Trenton in the Rome well, as reported by Prosser,! 

is 205 feet below sea level, while 2 miles west of Port Leyden it is 

*Am. Geol. 1900. 25:137. 
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1280 feet above sea level. Thus in a distance of 25 miles the top 

of the Trenton drops 1485 feet or shows a southerly dip of nearly 

60 feet per mile. 

According to Orton,’ the top of the Trenton in the Central 

Square (Oswego co.) well was struck at 1209 feet below sea level. 

The same horizon 2 miles west of Port Leyden is at an altitude of 

1280 feet above the sea which thus shows an increased elevation of 

2489 feet within 44 miles or a southwesterly dip of over 56 feet per 

mile. 

In the Stillwater (Oswego co.) well Orton? reports the surface 

of the Trenton at 25 feet below sea level and this is 1305 feet below 

the same horizon 2 miles west of Port Leyden. The distance is 

30 miles and the westward dip is over 43 feet per mile. 

Within the map limits, near Locust Grove, the Trenton-Utica con- 

tact is at an elevation of nearly 1300 feet, while 2 miles to the 

southwest it is a little over 1100 feet, thus indicating a southwest- 

ward dip here of about 50 feet per mile. 
An exceptional dip of 3 or 4 degrees toward the southwest may 

be seen in the Trenton limestone in the vicinity of Martinsburg. 

This is probably due to the updrag effect of the fault below 

described. 

Faults and folds 

No fault of sufficient extent to be mapped has been found within 

the limits of the quadrangle. A few places have been noted where 

there have been slight movements of 1 or 2 feet as for example in 

the Trenton of the Black river gorge 2% miles northeast of 
Boonville. 

Just beyond the edge of the map and in a ravine 34 of a mule 

northwest of East Martinsburg station a fault with considerable 
displacement is well shown. No detailed study of this fault has 

been made, but it is of the normal type and strikes approximaiely 

northwest-southeast. Its length was not determined. The fault 

plane stands nearly vertical and the limestone beds are highly in- 

clined on the south side as a result of the updrag during the process 

of faulting. On the north side of the ravine the Precambric lies 

fully 40 or 50 feet higher than on the south side and this represents 

the amount of the throw. The Pamelia beds have been faulted 

against the Precambric. The unusually rapid downward slope of 

1N. Y. State Mus. Bul. 30. 1809. p. 455. 

2loc. cit. p. 448. 
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the Precambric surface between Glenfield and East Martinsburg is 
due to the settling of the mass on the south side of the fault. 

Extensive folding of the Paleozoic rocks nowhere occurs, Local 

folds are sometimes developed but even these are rare. Such smal! 

folds are best seen 1% mile above the mouth of Mill creek (north 

of Boonville) ; near Denley; and where the railroad crosses Sugar 

river. At the latter place a syncline in the Trenton is perhaps the 

best example of folding in the district. 

The folded structure of the Precambric rocks will be dealt with 

under the heading “ Gneissic structure.” 

Ripple marks 

Small ripple marks are frequently present in the Paleozoic forma- 
tions. Thus at several horizons within the Pamelia, Lowville and 

Trenton limestones there are ripple marks which measure I or 2 

inches from crest to crest and about 14 inch from trough to crest. 

Special attention, however, is called to certain ripple marks of un- 

usual interest in the Trenton. They are of unusual interest both 

because of their large size and their occurrence in limestone. 

These marks occur about 25 or 30 feet above the base of the 

Trenton and are finely shown in the south bank of Sugar river a 

short distance above the railroad bridge. The ripples measure 

from 24 to 56 inches from crest to crest, and 4 to 7 inches from 

trough to crest. They strike about n. 30° e. The ripple marked 

layer varies in thickness from 2 to 9 inches and is a crystalline 

and very fossiliferous limestone. Shale occurs immediately above 

and below the marked stratum and the shale above thickens or 

thins according to whether it rests upon the troughs or crests of 

the ripples. The limestone layers both above and below rapidly 

thicken and thin and are certainly of shallow water origin. 

Gneissic structure 

The precambric rocks, which are metamorphosed, igneous and 

sedimentary masses, all exhibit the gneissic structure. This struc 

ture is best developed in the old Grenville sediments and least in. 

the syenite. In the areas of mixed gneisses it is also clearly shown. 
The strike of the gneissic bands varies from north-south to almost 

east-west, but the most common range is from n. 40° to 70° e. The 

direction of dip of the foliation planes is either northward or 

southward but prevailingly northward. The angle of dip is usually 
high, varying from 50 to 80 degrees although just north of Lyons 
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Falls it is as low as 20 or 25 degrees. From south of Denley to 

3 miles north of Lyons Falls the dip is northward; thence north- 

ward to just south of Glenfield it is southward; thence northward 

to the map limit it is northward. Thus we have good evidence of 

distinct folding of the Precambric rocks on a large scale. Certain 

other Precambric rock structures will be discussed later. 

Structure sections 

The structure sections shown in figures 2-4, page 38, have been 

carefully chosen with the idea of giving the best general notion of 

the various rock formations and their relationships to each other. 

PALEOZOIC OVERLAP 

It is well known that during the general subsidence (barring cer- 

tain minor oscillations of level) of the Adirondack region in early 

Paleozoic times, sediments were being deposited on the Precambric 

surface and that these sediments gradually encroached upon the 

sinking land mass until nearly all, if not all, of the Adirondack 

region was covered by them. The younger formations extended 

farther in than the older ones upon the sinking surface, thus con- 

stituting an overlap of the Paleozoic sediments upon the Precambric 

erystallines. The stripping off of this Paleozoic cover has been 

going on since the close of the Paleozoic era, at least, and the 

exposed surface of the Precambric rocks is still being enlarged by 
this same process. A glance at the structure sections [fig. 2-4] 

will show the eroded edges of about 1500 feet of sediments which 

formerly must have extended farther eastward upon the Pre- 

cambric surface. In the Port Leyden district we have positive evi- 
dence to prove the Paleozoic overlap. 

On the western side of the Adirondacks the oldest overlapping 

formation is the Potsdam sandstone. It is not present in outcrop 

within the Port Leyden quadrangle, the nearest exposures being 

about 20 miles northward in the vicinity of Carthage. Accord- 
ing to Orton! the Potsdam, resting upon the Precambrics, occurs 

in Oswego county to the west and southwest of Port Leyden as 
shown in deep well sections. Thus the deep well at Central Square 

shows 156 feet of sandstone; the well at Parish 50 feet of sand- 
stone and the well at Stillwater (southeast of Orwell) at least 49 

*N. Y. State Mus. Bul. 30. 



NEW YORK STATE MUSEUM 38 

Se
 

cu
le
s 

oY
} 

or
e 

s
j
o
q
u
i
A
s
 

9
y
 

J
 

J
e
z
U
O
Z
I
I
O
Y
 

94
} 

9
1
M
}
 

SI
 

s[
VO
S 

[e
OI
JI
aA
 

“
d
e
w
 

o1
30
[0
a3
 

24
4 

WO
 

ss
ou
y 

‘d
eu
r 

o1
s0
[0
a8
3 

94
} 

UO
 

p
a
z
e
o
I
p
u
l
 

ar
e 

Se
ou
l]
 

UO
T}
IE
S 

OU
T,
 

‘
“
a
[
s
u
v
I
p
e
n
b
 

u
e
p
A
o
s
y
 

4
1
0
g
 

9y
44
 

ss
os
oe
 

SU
OT
}I
ES
 

O
I
N
J
o
n
I
I
S
 

“
J
3
 

N
O
I
L
O
S
I
S
 

Y
'
O
I
T
 

v
—
z
 

‘O
g 



GEOLOGY OF THE PORT LEYDEN QUADRANGLE 39 

feet of mostly sandstone. Orton refers all of these sandstones to 

the Potsdam. The bottom of the section at Stillwater is: 
Feet 

oe US Perc igen 8ST aa ok ge Sa aR PTR 370 

SENS a Shae sien SIC uo en a ER Se 40 

NN ee A IBC Pa let eo as dS aes p< Ue have oop. acd ed 25 

ME att Ah ec Pe cae, Vo Wnty aa w Saas 6 

ed and white sandstone, calcareous..................--- 18 

Re MER TS TUNE VAita Ae ars ite fo Ss Ce lare cea s oe aa 1697 

Fossils in the black limestone layer prove the Upper Cambric 

(Potsdam) age of the deposit. The presence of this Potsdam in 

Oswego county and its absence along the Paleozoic-Precambric 

boundary to the eastward on the Port Leyden sheet, affords con- 

clusive evidence of overlap. 

Again, we have a strong argument in favor of overlap if we con- 

sider the whole thickness of sediments between the top of the Tren- 

ton and the Precambric. Details will be presented later, but suffice 

it to say now that a comparison of the thickness of these sediments 

in Oswego county with those near Port Leyden shows a thinning 

of several hundred feet in passing toward the latter place. Such a 

marked diminution in thickness toward the northeast and east is 

just what would be expected in the case of overlap. 

SURFACE OF THE PRECAMBRIC ROCKS 

Smoothness of the surface which received Paleozoic deposition 

A study of the Paleozoic-Precambric line of contact gives strong 

evidence in favor of the statement that the sinking surface which 

received Paleozoic sedimentation must have been worn down to a 

remarkably smooth condition (peneplain). Except for a few miles 

near the southern edge of the map, the Paleozoic-Precambric 
boundary line can be drawn with a considerable degree of accuracy. 

A glance at the geologic map will show that this boundary line is 

a very regular one which at no point shows any rapid elevation or 

depression. Such a regular line of contact is precisely what one 

would expect where sediments have been laid down upon a smooth 

floor and then, after elevation, have been stripped off rather regu- 

larly by erosion. Even a comparatively small elevation or depres- 

sion along the contact line could be recognized. At several points 

where the actual contact is exposed, the Precambric floor appears 
to be smooth. 



ae 

40 NEW YORK STATE MUSEUM 

Because of the deep mantle of sand and gravel which now covers 

the Precambric surface east of Black river, the configuration of that 

surface can not be studied to the best advantage. But so far as 

can be judged, if the stream channels in the Precambric surface 

were filled up the resulting surface would be comparatively smooth 

and even which strongly argues for that sort of a surface before the 

stripping off of the sediments and later erosion. Any prominent 

elevations on the old floor ought now to be recognizable, especially in 
the valley bottom and near the Paleozoic boundary, but none occur 

there. The distinct rock ridge southeast of Fowlersville seems to 

be the only example of such an elevation. This ridge rises about 

80 feet above the general level but its hight is thought to have been 

somewhat accentuated by ice action. Again, if there had been any 

marked depressions in the old floor they would have been filled 

up with Paleozoic sediments and we might well expect to find such 

protected sediments as isolated patches or outliers within the gen- 

eral Precambric area as, indeed, the Potsdam sandstone does occur 

some 30 or 40 miles farther northward. The available evidence, 

however, points to a complete removal of the sediments. 

The conclusion for the Port Leyden quadrangle. is that the Pre- 

cambric floor upon which the sediments were laid down was com- 

paratively smooth and even, with only one known elevation rising 

above the general level. This is substantially the conclusion reached 
by Professor Cushing and the writer for the Little Falls and Rem- 

sen quadrangles respectively and it is true of the southern and south- 

western border of the Adirondacks. This result as Cushing says 

“seems specially important in view of the fact that Professors 
Kemp and Smyth, and the writer (Cushing) also, have found evi- 

dence to show that, in the St Lawrence and Champlain valleys. and 

vicinity, the surface on which the Potsdam was deposited was con- 
siderably more uneven than this. In other words, the surface to 

the south was worn down to a nearer approach to base level than 

was the case farther north.” 

Slope of the Precambric surface where now exposed 

We have just shown that the Paleozoic sediments were deposited 

upon a very smooth Precambric surface. The uneven and dissected 

character of that surface where now exposed is due almost entirely 

to erosion since the stripping away of the sediments. A fairly good 

idea of the present general slope of this surface may be obtaied 

by comparing altitudes at various points. 
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Near Partridgeville the Precambric lies at about 1300 feet above 

the sea level, while at Hawkinsville (Boonville sheet), 16 miles 

southward, it lies at 1060 feet. The difference in elevation is 240 

feet or the slope per mile southward is 15 feet between these places. 

One mile south of Donnattsburg the Precambric is at 1020 feet, 

while at Port Leyden, 10% miles southward, its elevation is goo 

feet. The difference in elevation of 120 feet shows a southward 

slope of over 11 feet per mile in this direction. 

The Precambric near Partridgeville is at 1300 feet, while just west 

of Glenfield, 714 miles westward, it lies at 840 feet. Thus we get a 

difference in elevation of 460 feet or a slope per mile of 61 feet 

toward the west. In a similar way we may find a slope, between 

Lyons Falls and a point east of Fowlersville, of 67 feet per mile 

westward. 

In the vicinity of Woodhull lake, at the western edge of the Old 

Forge sheet, the Precambric elevation is 2000 feet while at Port 

Leyden, 17 miles westward, it is 900 feet. The difference in alti- 

tude is 1100 feet which means a westward slope of nearly 65 feet 

per mile. 

These comparisons clearly demonstrate that the Precambric sur- 

face now slopes both southward and westward, but that the west- 

ward slope is much steeper. The writer has compared Precambric 

altitudes at many points over the Port Leyden, Remsen; Wilmurt 

and Little Falls quadrangles. The conclusion reached is that the 

exposed Precambric surface along the southwestern Adirondacks 

slopes both westward and southward; that the slope toward the west 

is steeper (being from 60 to 100 feet) than the slope toward. the 

south (being from 11 to 50 feet) ; and that the general southwest- 

ward slope is greater in the Little Falls than in the Port. Leyden 

region. 

Slope of the Precambric surface where Paleozoics now cover 

Having acquired some idea regarding the slope of the exposed 

Precambric surface it will now be of interest to determine the slope 

of the Precambric surface where Paleozoics now cover. This may 
be done by comparing altitudes of the Precambric within the Port 

Leyden quadrangle with the Precambric altitudes as found in cer- 

tain deep wells to the south, southwest and west. 

In the Campbell well 3 miles west of Utica, according to Prosser,} 

the Precambric was struck at 1500 feet below sea level, while at 

*Geol. Soc. Am. Bul. 1803. 4:101. 
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Port Leyden it lies at goo feet above sea level. The distance is 33 

miles and the difference in elevation 2400 feet which shows a slope 

of over 72 feet per mile southward. 

According to Orton, the Central Square (Oswego co.) well shows 

Precambric at 2015 feet below sea level, while at Port Leyden its 

altitude is goo feet. This shows a drop of 2915 feet in passing 46 

miles southwestward or a slope of over 63 feet per mile toward the 
southwest. 

In a deep well at Pulaski the Precambric was struck at 1048 feet 

below sea level, according to Orton.? Its altitude at Port Leyden is 

goo feet, which indicates a drop of 1948 feet in a distance of 38 

miles or a slope of over 51 feet per mile toward the west. | 

These results show that the Precambric slope under the Paleozoics 

is somewhat greater southward than westward and that the general 
southwestward slope is clearly less than it is in the Little Falls and 

the Remsen districts. Also the slope under the Paleozoics is greater 

than where no sedimentaries now cover, which is always true along 

the southwestern border of the Adirondacks. This is what would 

be expected because the general surface over the Precambric area 

has been reduced by erosion since the removal of the sediments. 

By referring to the above figures we find that if we consider a due 
east-west line through the Port Leyden district, the Precambric 
slope under the Paleozoics is actually a little less than it is east of 

them. This certainly means that the slope of the Precambric sur- 

face, before the removal of the sediments, must have been steeper 

eastward from Port Leyden than westward, and that it is still 

steeper in spite of the later erosion. 

Slope of the Precambric surface during Paleozoic deposition 

It is possible to get some idea regarding the slope of the surface 

upon which the older Paleozoics were being deposited by comparing 

the thickness of these formations with the same ones to the west and 

southwest in Oswego county. . This comparison may be most satis- 

factorily made by considering together all of the deposits from the 

top of the Trenton to the Precambric, because in the well sections 

the different formations are not clearly distinguished. 
In the well at Pulaski? the thickness of the strata from the top of 

the Trenton to the Precambric is 900 feet, while the corresponding 

Wiloe. ‘ett. “ps A55: 

2loc. cit. p. 480. 
S10G. cit. p, A80: 
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thickness just west of Port Leyden is only 500 feet. Between these 

places, which are 39 miles apart, the thickness has diminished 400 

feet or at the rate of over 10 feet per mile toward the east. 

At Central Square it is 806 feet from the top of the Trenton to 

the Precambric, while at Port Leyden it is 500 feet. Thus in a 

distance of 45 miles the thickness has diminished 306 feet or at the 

rate of nearly 7 feet per mile toward the northeast. 

In the Stillwater well the top of the Trenton lies 772 feet above 

the Precambric, while at Martinsburg it is about 600 feet. This 

shows a decreased thickness in 27 miles of 172 feet or at the rate of 

over 6 feet per mile toward the northeast. 

Thus we see that there is an increasing thickness of these forma- 

tions toward the southwest and west at from 6 to ro feet per mile, 

and these figures may, in a general way at least, be taken to indicate 

the slope of the surface upon which the Paleozoic deposits were be- 

ing laid down. 

These results are significant when compared with the results 

similarly obtained by Cushing for the Little Falls district and by the 

writer for the Remsen quadrangle. In the Little Falls region the 

slope receiving Beekmantown deposition was about 30 feet per mile 

southward ; while in the Remsen district the slope receiving Trenton 

deposition was from 6 to 20 feet per mile southwestward, the great- 

est slope being in the southeastern portion of the district. Thus it 

is pretty well established that the slope of the surface receiving 

Paleozoic deposition was very considerably greater in the vicinity of 

Little Falls than in the vicinity of Port Leyden and that there was a 

gradual change from the steeper to the more nearly level surface. 

The results obtained for the Port Leyden quadrangle are also 

significant in another way. The thickness of the formations here, 

from the top of the Lorraine to the Precambric, is approximately 

1400 feet. This thickness is great enough so that even after allow- 

ing for decreased thickness due to overlap and a possibly increased 

slope (receiving sediments) as the heart of the Adirondacks was 

approached, we seem to have here a strong argument in favor of the 

submergence of the region for many miles to the east and north- 

east of Port Leyden, so that by the close of the Lower Siluric the 

submergence extended to, or close to, the heart of the Adirondacks. 

’ This conclusion is quite different from that reached by Cushing by 

similar reasoning for the southern Adirondacks. He says:1 “ This 

line of evidence would therefore, so far as it may be worth anything, 

1N. Y. State Mus. Bul. 77. 1905. p. 61-62. 
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seem to indicate that the southern Adirondack region could not have 

been completely submerged at the close of the Lower Silurian, much 

less so at the close of the Trenton.”’ 

PLEISTOCENE. (GLACIAL) GEOLOEM 

From the standpoint of its glacial history the Port Leyden district 

is unusually interesting and instructive. When the great ice sheet, 

which covered most of New York State, reached its maximum 

development the Black river valley must have been buried under 

several thousand feet of ice. We know this because the whole 

Adirondack region is glaciated and was covered by the ice. The 

advance and retreat of the ice across the Port Leyden quadrangle 

has left most of the ordinary marks of glaciation, while certain of 

them are developed to a remarkable degree. So far as the writer 

knows nothing has been published regarding the Pleistocene history 

of this immediate region, although a report by Chamberlin! pub- 

lished some 27 years ago has an indirect bearing.? 

Direction of ice flow 

Chamberlin, in the report above referred to, makes the tentative 

statement. “that massive ice currents having their ulterior channels 

in the Champlain valley, on the one hand, and the St Lawrence on 

the other, swept around the Adirondacks and entered the Mohawk 

valley at either extremity, while a feebler current, at the hight 

of glaciation, probably passed over the Adirondacks and gave to the 

whole a southerly trend.” Observations by later investigators have 

tended to bear out this view and the evidences from the Port Leyden 

quadrangle herewith presented have an important bearing upon the 

proposition. ; 

The direction of flow is best shown by the glacial striae which 

have been observed at a number of different places through the 

district. The striae are best preserved upon the hard Precambric 

rocks, but these are mostly drift covered except along the chief 

stream courses. The limestones are next most favorable while upon 
the shales none have been found. Striae are present only upon those 

surfaces from which the drift has been recently removed, because 

* UNS, Geol. “Sur, sd-An, Rept. 1e81—62) |p. 360,05: 

? Since the above was written Prof. H. L. Fairchild has presented several 

papers, bearing on the glacial history of northern and central New York, 

before the 1908 meeting of the Geological Society of America. These papers 

will be published in the bulletin of the society. 
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even the hardest rocks, exposed during all of postglacial time, 

have been weathered enough to cause an obliteration of the glacial 
marks. 

Striae pointing from s. 25° to 40° e. have been located as follows: 

On Trenton limestone 1 mile south of Martinsburg and also % 
mile to the east of that v'llage (s. 25° e.); on Black River lime- 

stone just west of Lyons Falls; on Precambric near the 

mouth of Roaring brook, 1% miles northeast-north of Glenfield and 
also 4% mile southwest and 34 mile southeast-south of the same vil- 

lage; on Precambric 1 mile northeast of Denley and % mile north- 

east of Hawkinsville. Striae bearing nearly south occur on the Pre- 

cambric I mile east of Port Leyden. The southeasterly movement, 

shown by these marks, changed to a more nearly easterly move- 

ment in the Mohawk valley region, and this is just what would be 

expected according to the statement of Chamberlin. It should be 

noted that the Black river valley, which is the chief topographic 

feature on the western side of the Adirondacks, had much to do 

with determining the direction of flow of the ice. This valley 

existed in preglacial time and the close parallelism between the 

directions of the striae and the direction of the valley shows the 

influence of the latter in determining the ice movement. Along the 

northwestern border of the Adirondacks the ice undoubtedly moved 

southwestwardly. Along the eastern border of the Adirondacks 
the general southerly movement of the ice has been well established, 

as has also the westerly movement up the Mohawk valley toward 

Little Falls. Thus the statement of Chamberlin, regarding ice flow 

around the Adirondacks, harmonizes almost perfectly with the 

observed striae. | 
But the question still arises, what was the direction of the current 

during the hight of glaciation? We have abundant evidence to 
prove that, during the hight of glaciation, the main current was a 

southeasterly one. On the Long Lake quadrangle in the midst of 

the Adirondacks Professor Cushing has recorded a number of striae 

all of which point toward the southwest.1 Over the region south of 

the Adirondacks and the Mohawk valley the observations of both 

Brigham? and Chamberlin? show that the ice moved in a general 

southwesterly direction. Another strong evidence favoring the 

southwesterly current is the distribution of glacial boulders over the 

*N. ¥;, State Mus. Bul; 115. <1906... p» 495. 

? Amer. Jour. Sci. 1895. 49:216. 

*loc. cit. p. 365. 
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region southwest of the Adirondacks. Most of the common Adiron- 

dack rock types are strewn over the region and they gradually 

diminish in number as the distance from the mountains becomes 

greater. This subject has been discussed in a paper by Brigham.} 

Thus, bearing in mind all the facts, the writer is strongly of the 
opinion that when the ice in its southward movement struck the 

Adirondacks, it was divided into two currents flowing around the 

mountains and meeting in the Mohawk valley; that during the time 
of maximum glaciation there was a strong general southwesterly 

current, but that the border currents continued as under currents 

(more or less checked in velocity) ; and that after the disappearance 

of the ice sheet from the central Adirondacks, border currents were 

maintained. According to this the Port Leyden quadrangle was 

first invaded by a tongue of ice which flowed southeastward up the 

Black river valley. When the general ice sheet had here reached 
a thickness of several thousand feet the main current was south- 

westerly, but with a southeasterly under current in the valley bot- 

tom. The ice first melted from the highlands and left a tongue of 

ice in the valley which gradually melted and retreated northward. 

(CE EROSION 

Erosion of the Precambric rocks 

As the ice moved across the quadrangle, the preglacial rock sur- 

face was more or less scratched, polished and eroded. In the case 

of the Precambric rocks it is doubtful if the ice did any very deep 

cutting. Its work of erosion involved mostly the removal of masses 

of decayed and weathered rock material near the surface. The evi- 

dence is conclusive that the weathered materials were rather 

thoroughly scraped off the Precambrics as shown by the remarkable 

freshness of the rocks wherever exposed and by the smoothed and 

rounded character of the outcrops [see pl. 3]. The highly jointed 

character of these rocks no doubt greatly aided the ice in its work | 

of erosion. Mention should be made of the great number of erratics 

of Precambric rock material strewn over much of the region, 

especially toward the south. One of these erratics measures about 

17 feet high and 27 feet across [see pl. 11]. The larger ones are 

mostly of the hard, homogeneous syenite or granite. Probably 

the greatest amount of erosion of the Precambrics occurred along 

Black river between Lyons Falls and Lowville, but this matter will 

be referred to below. 

“loc. cit. Dp. 213-28: 
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Erosion of the sedimentaries 

Turning our attention to the sedimentaries, we find that ice erosion 

was much more effective upon them. In fact the writer believes 

that in. the Black river valley we have one of the best examples of - 

ice erosion in northern New York. One factor favoring the ice 

work here was the comparative softness and highly jointed char- 

acter of the rocks, while another factor was their position with ref- 

erence to the ice current. 

The figure on page 48 shows the profile and geologic structure 

across the Black river valley 2% miles north of Lyons Falls. One 

of the striking features is the terraced character of the sedimentar- 

ies, particularly from Port Leyden northward [see topographic 

map]. Along the river course there is a slight notch in the Pre- 

cambrics and just west of this, on the northern part of the Port 

Leyden sheet, there is a steep slope rising 300 feet above the Pre- 

cambrics. The formations outcropping on this slope are shown 11 

the section. Resting upon the Precambrics are several feet of weak 

sandstones which are followed by the sandy limestones of the Pa- 

melia; then come the hard Lowville and Black River limestones; 

while the summit is capped by hard, crystalline limestones. The 

streams passing over this slope are characterized by gorges with 

waterfalls and rapids. From the summit of this slope and extend- 

ing for several miles westward there is a well defined terrace 

developed upon the limestone. 

Rising from the western side of the above named terrace there is 

a second slope higher and much steeper than the first. The rise is 

commonly about 450 feet within 4% mile. The soft Utica shales 

outcrop at the base of this slope and they are followed by the 

Lorraine shales with an upward increasing sandstone content. The 

summit of this terrace, known as Tug. hill, is more irregular and 

stream dissected than the limestone terrace below. All streams 

flowing across the steep slope of this terrace have high gradients 
and have cut deep, narrow gorges locally called “ gulfs.” 

At first these terraces, in their present form, were thought to have 

been due entirely to water action, but an examination of the region 
shows that some other explanation must be sought. The steep 

fronts of the terraces are certainly young topographic features, 

which precludes the possibility of their having been formed during 

the long preglacial period of erosion in this ancient region. On the 

other hand, Black river has done very little work of erosion, between 

Lyons Falls and Lowville, in postglacial times as proved by the fact 
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that the stream has not yet cut its way through the alluvium and 

reworked drift filling the valley bottom, and also because glacial 

striae and kames near the river level have not been disturbed. Thus 

also the slight trench cut into the Precambrics along here could not 

have been postglacial in origin. 

There is still the possibility that glacial waters might have de- 

veloped the terraces, but there is no evidence of any such vigorous 

water action especially along the higher part of the limestone ter- 

race where records would surely be left. Even if a large stream had 

flowed along the ice edge and under the steep front of Tug hill its 

gradient would have been too low to be compatible with much cut- 

ting power. No doubt there was movement of water along the wan- 

ing Black river ice lobe, but the only current of any importance was 

a northerly one between the eastern edge of the limestone terrac2 

and the ice margin [see below]. The limestones here are some- 

what water-worn, but the stream was about 200 feet below the top 

of the terrace and thus clearly could not have done the work of 

erosion over the whole terrace. Also the presence of glacial striae 

on the terrace shows that no great amount of erosion could have 

taken place there since the ice retreat. 

It seems certain that the lowermost Paleozoic layers must have 

extended farther eastward, by overlap on the Precambrics, im- 

mediately preceding the glacial. period. This means that Black river 

was some distance farther eastward and that the western tributaries 

from Tug hill entered it with lower gradients. As above shown, 

the lowest sedimentary beds could not have been cut back to form 

the steep slope now facing Black river in pre- or postglacial times 

nor were they cut back by glacial waters. Evidently they were cut 

back by the ice to develop the steep slope. This allowed Black 

river to shift westward. to its present position. Thus the slight 

trench in the Precambrics here could not have been preglacial. As 

already shown it is clearly not postglacial and apparently it was 

formed by ice cutting. The concave character of this inner por- 

tion of the valley is brought out in the figure and strongly suggests 
ice work. . 

The fact should also be considered that we are here dealing with 

unaltered sedimentaries, with slightly upturned edges, resting upon 

a rather smooth surface of igneous and metamorphic rocks, and that 

the lowest sediments are weak sandstones and sandy limestones, 

which greatly favored the stripping off power of the ice. Robert 
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Bell? has noted similar conditions in Canada and he says that when 

the ice sheet moved from the crystallines against the edges of the 

unaltered sedimentaries “ great erosion has always taken place and 

valleys and basins are formed whose width depends upon the angle 

ot dip and the softness of the strata which have been scooped out. 

The strata are presented in the most favorable attitude for abrasion. 

The wearing down would go on till the resisting rock front had 

attained a hight and weight sufficient to counterbalance those of the 

glacier.’ In the Black river valley the ice moved from the crystal- 

lines against the slightly upturned edges of the sediments. 

In much the same way the soft shales were stripped off the sur- 

face of the hard limestones to form the broad terrace and the steep 

front of Tug hill. Such a stripping off of the shales occurred, but 

to a less extent, over the southern part of the Port Leyden quad- 

rangle and the western part of the Remsen quadrangle. The maxi- 

mum thickness of shale thus removed was probably several hun- 

dred feet, but not over a wide area. The total amount of shale re- 

moved was not nearly as much as may at first sight be supposed. 

Then too the shales were soft and highly jointed even to a consider- 

able depth as may now be seen in the Whetstone gulf section. 
Two other factors which greatly aided the work of the ice in the 

Tug hill region must not be overlooked. One of these is the fact 

that the ice moved up hill as it advanced southward along the valley 

and so had its cutting power increased. On reaching the divide be- 
tween Black river and West Canada creek the cutting power was — 

lessened and till and other drift materials were deposited in great 

quantities as the ice moved down hill toward the Mohawk river. 
Another factor which the writer regards as important in this con- 

nection is the angle at which the ice current entered the Black river 

valley in its sweep around the Adirondacks. The greatest amount 

of erosion was along the eastern side of Tug hill, and it is just here 

where the ice current must have struck with greatest force as it 

crowded into the valley. In harmony with this idea is the fact that 

the glacial striae near Martinsburg bear more toward the south than - 

does the steep front of Tug hill. 
It may be fairly asked, what became of the materials thus re- 

moved? The very resistent Precambrics ought to be present in 
considerable force somewhere in the region as erratics and this 

is the case southward especially in the townships of Boonville and 

Remsen where vast numbers of such erratics may be seen. Shale 

1Geol. Soc. Am. Bul. 1890. 1:206. 



Plate 10 

W. J. Miller, photo 

Looking down Moose river from Goulds Mill. The river here, 
beers Goulds Mill and Lyons Falls, flows through a drift-filled 
channel. 
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and limestone are also present in great abundance in the till and 

other drift of the Remsen quadrangle. However, much of the shale 

must have been ground up and carried away by glacial waters. 

Glacial sand plains or terraces 

A remarkable development of glacial sand plains or terraces is 

to be found within the Port Leyden quadrangle. Here, on the east 

side of the river, most of the region is occupied by these terraces, 
which taken together may be looked upon as a single great terrace 

with steep front facing Black river [see fig. 5]. On the Port Ley- 

den sheet alone they cover fully 75 square miles and continue both 

northward and southward from this area. They are clearly shown 

upon the topographic map. The sands and gravels of these terraces 

show a depth of from 200 to 250 feet along the western edge, and 

there is a gradual thinning out to disappearance several miles east- 

ward. 

Except in a few cases the flat-topped surfaces are practically desti- 

tute of large boulders. A characteristic feature is the presence of 

pitlike or kettlelike depressions over the surfaces [see map]. These 

depressions are of various sizes and shapes and are sometimes occu- 

pied by lakes or ponds, as for example Brantingham, Little Otter 

and Catspaw lakes and Sand pond. They are often very steep- 

sided and range in depth from a few feet to 50 or 60 feet. The 

terraces are dissected by many streams so that enough good sections 

are exposed to make it certain that the materials are crudely strati- 

fied and cross-bedded, and occasionally interstratified with clay, thus 

proving that they were water laid. The western margin of this 

great terrace is distinctly lobate in character and is strongly sug- 

gestive of delta origin as for example in the southeastern part of 

the quadrangle. Another very notable feature is the concordance 

of altitudes at about the same distance back from the margin. The 

altitudes vary from about 1150 to 1260 feet, the higher altitudes 

being on the east, thus giving a gradual slope of the terrace surface 

toward Black river. . 
A study of the character and distribution of these terraces as well 

as their relation to the other drift deposits, leaves no doubt as to 

their origin as delta deposits in a marginal lake along the waning ice 

tongue during its retreat from the Black river valley. The im- 

mense amount of material thus deposited was readily obtained by 

the streams, especially Black and Moose rivers and Otter creek, as 

they emerged from the newly drift-strewn Adirondack highlands. 
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That they were deposited along the ice margin is clearly established 

by the presence of kames and large drift boulders along the western 

edge which prove an ice contact front here. The gradual down- 

ward slope of the sand plains toward the west is to be accounted 

for by the gradual lowering of the marginal lake level as the ice 
retreated. 

The depressions within the sand plains may be explained in either 

one of two ways. They may have been due to isolation of ice 

masses from the ice margin (possibly sometimes as icebergs) which 

were partially or completely buried under the delta sand to be 

melted later thus causing the development of the depressions, or 

they may have been due to unequal deposition of the delta materials 

whereby some places were not brought up to the general level. The 

depth, steepness of sides and irregular shapes of the depressions 

cause the writer to favor the first view to account for most of them. 

Kames 

Kames, which are hillocks of crudely stratified materials de- 

posited at the ice edge, are rather abundantly represented except on 

the east side over the sand plain area. ‘There is no group of large 

kames such as. those of Park and Sperry hills within the Boonville 

quadrangle, or like those of the Remsen quadrangle described in a 

former report. Probably the best example of a single kame is the 

one 34 of a mile southeast-south of Greig. It is remarkable for its 

steepness and symmetry of form and shows a hight of at least 150 

feet. Many kames are located along the steep western front of the 

great sand terrace above described, especially .from Lyons Falls 

northward. Other good examples may be found from south of. Port 

Leyden to north of Lyons Falls along the railroad; south and west 

of Talcottville; along the road from Turin to Houseville; south and 
east of Martinsburg; and even on the highland southwest of 
Mohawk hill. Frequently, as in the locality last mentioned, there 

are long low ridges of stratified materials called eskers. associated 

with the kames. 
No doubt kames were ae cgmanee over the region now covered 

by the sand plains, but as the ice gradually retreated from the 

valley the kames formed along the ice edge were buried under the 

deep delta deposits. Only those along the western margin of the 

great delta deposit were left uncovered, Partially buried kames 

in the midst of a sand plain are finely exhibited around Forestport 

on the Remsen quadrangle. The sands are there comparatively 



Plate 11 

Khim 

a v 

y wae 

An erratic or glacial boulder of syenite in the bed of Black river 
2 miles northeast of Boonville. The boulder is about 27 feet across 
and 17 feet high and rests upon Black River limestone. 
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thin and after the formation of the kames and withdrawal of the 

ice edge, the delta sands were deposited around them but not with 

sufficient depth to cover them. 

Erratics 

Like the kames, glacial boulders or erratics are scattered over all 

parts of the quadrangle except the typical sand plains. Their 

absence from the sand plain belt is to be explained in much the 

same way as the absence of the kames, that is after the boulders 

were dropped by the melting ice they were covered by the delta 
deposits so that they are scarcely ever seen except along the larger 

stream courses where they have again been exposed by erosion. A 

good many are present along the western front of the delta terrace 

particularly in the vicinity of Greig. They are also strewn over 

the Paleozoic rock area, even on the high land of Tug and Mohawk 

hills. 

The erratics are mostly from the hard, resistant Precambric 

formations and, as above pointed out, their presence on the high 

western portion of the quadrangle strongly argues for a southerly 

or southwesterly ice current at one time. The largest erratic ob- 
served by the writer is one of quartzose syenite, already referred 

to, which rests upon the Black River limestone about 2 miles north- 

east of Boonville. This boulder measures about 27 feet across and 

17 feet high. Another large one may be seen in the field about 34 

of a mile east-northeast of Denley station. 

Glacial lakes 

A very interesting and extensive glacial lake occupied all of the 
sand-flat country on the east side of Black river between Forest- 
‘port and Lowville. It also extended somewhat west of Black river 

in the vicinity of Boonville, and to an unknown distance north of 

Lowville. The former presence of this large lake is conclusively 

shown by the great development of unquestioned delta deposits, 

associated with clays, and the remarkably concordant altitudes of 

the sand plains [see above]. These waters were impounded by the 

waning lobe of ice in the Black river valley. The kames and drift 

boulders along the western edge of the great delta deposit show an 
ice contact from there; also the absence of delta deposits on the 

west side of the valley, under Tug hill, shows that the lake did not 

extend that far west. Again the failure of any delta deposits to 
reach out to or across the valley bottom also argues for ice occu- 
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pancy of the deepest part of the valley during the existence of the 
large lake. In his description of the deposits along the Connecticut 
river, Gulliver has noted similar features and argues that those 
deposits must have formed before the ice had completely melted 
from the valley.’ 

The highest water level in this lake was apparently something 

over 1300 feet at which time an outlet probably crossed the Black 

river-West Canada creek divide? near Honnedaga (Remsen sheet) 
and flowed southward toward Trenton Falls. Possibly the extensive 

sand deposits near the latter place were formed by this outlet, 

although West Canada creek may have contributed to their forma- 

tion. Further retreat of the ice lobe down the Black river valley 

certainly opened an outlet southwestward past Boonville and down 

Lansing kill toward Rome causing deposition of the great 

delta deposits north of the latter place. ‘This delta nemdompe 

formed in Lake Iroquois or rather its broad outlet in the Mohawk 

valley. This outlet from the glacial lake affords a fine example of 

a “through valley” to use the term suggested by Davis. The pre- 

glacial divide was doubtless near Hurlbutville as shown by the 

widening of the channel both northward and southward from that 
place; by the existence there of a deep inner gorge; by the ag- 

graded stream bottom north of Hurlbutville; by the fact that the 

present stream could not have cut the deep narrow channel north 

of Hurlbutville and by the right elevation of an outlet there. The 

lake stood at approximately the 1250 foot level when it started over 

this divide and it cut down the divide rapidly until the 1140 foot 

level in the lake was reached. By this time the ice tongue had so 

far melted as to allow an escape of the water northerly and north- 

westerly along the west side of the ice tongue and into Lake 

Iroquois near Watertown. These north moving waters have left 

the limestones just west of the river more or less waterworn and 

possibly some of the minor terraces were formed by them. 

Another lower and very distinct lake level was a little below 800 

feet and caused by still further ice retreat to allow an accumulation 

of water back of a barrier at Carthage. The river is still engaged 

in cutting through this barrier. This lake extended southward to 

Lyons Falls where it was very narrow. Between Lyons Falls and 

Carthage the river now shows a very low gradient and the winding 

1Am. Geol. Soc. Proc. 1907. 18:640. 

2The rather recent land movements in the region are not considered. 

Thus the elevations given are comparative only, but they are not far from 

the actual lake levels which were doubtless lower. 
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stream is developing terraces through the old lake deposits of the 

valley bottom. 

Drainage 

Black river and its tributaries. From Hawkinsville to opposite 

Denley, Black river is certainly out of its preglacial channel as 

shown by the gorge cut into the limestones. Its former course was 

probably about 2 miles eastward along the Paleozoic-Precambric 

boundary. Between Denley and Port Leyden it is practically in its 

old channel. Thence to east of Lowville the stream is somewhat 

west of the preglacial course due to the westward shifting of the 

Paleozoic-Precambric boundary by erosion during glacial times. It 

is doubtful if any of the tributaries of Black river, which cut 

through the delta deposits and into the Precambrics, follow their 

old channels because they have been superimposed upon the Pre- 

cambric surface. Thus Moose river has cut through the deep sands 

and is now engaged in eroding a channel, with gorges and water- 

falls, into the Precambrics. 

Origin of the “gulfs.” The deep gorges which have been cut 

through the steep eastern front of Tug hill, by tributaries of Black 

river, are locally known as “gulfs.” The chief gorges are occu- 

pied by Mill, House, Whetstone and Atwater creeks and Roaring 

brook. Whetstone gulf which is perhaps the most interesting, is 

about 2 miles long and shows a depth of 300 feet [see pl. 9]. Its 

walls are very steep sided to almost vertical, especially in the upper 

end (narrows) where there is just room enough for the stream at 

the bottom and where erosion is now proceeding most rapidly. A 

section showing something like 700 feet of Lorraine and Utica 

shales is finely exposed in this gorge. The stream emerges fron 

the “ gulf’ upon the broad limestone terrace. 
During glacial times the shales were eroded back over the lime- 

stone for a considerable distance, and this caused the development 

of the steep eastern front of Tug hill. After the disappearance oi 

the ice from the region, all of the east bound streams from Tug 

hill rushed over this steep slope and began to erode notches into its 

summit. These notches were rapidly deepened in the soft shales 

to develop the “ gulfs,’ whose heads have since been cut back to 

their present positions. South of Tug hill the “gulfs”’ are not so 

well developed because the shales, with their preglacial channels, 

were not cut back by erosion to such a great extent. 
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ECONOMIC PRODUCTS 

Soils 

The principal industry of the region is farming and the success 

of that industry here, as elsewhere, depends not only upon the 

character and energy of the people, but also, to a large extent upon 

the nature of the soil. The Port Leyden quadrangle affords us a 

fine example of the dependence of agriculture upon the geologic 

formations. From the standpoint of fertility of soil, Black river 

divides the district into two portions which present a remarkable 

contrast. Eastward from the river the territory is mostly covered 

with deep sands and gravels which are generally unproductive. 

Occasionally along the stream bottoms or where some clay is mixed 

with the sand, the soil is of fairly good quality. The potato crop is 

best suited to this sandy soil. There are many deserted farms on 

this side of the river and apparently this section was most pros- 

perous when lumbering was the chief occupation of the people and 

farming a secondary matter. 

On the west side of the river where the geologic formations are 

chiefly limestones and shales, and where sands and gravels are 

sparingly present, there is a prosperous farming community. Here 

the surface is mostly strewn with glacial debris which is largely 
composed of ground up shale, sandstone, and more or less lime- 

stone, which is thus a rich and easily worked soil. 

Building stone 

Building stone of fine quality occurs in immense quantities within 

the map limits. The rocks most quarried for this purpose are the 

limestones of the Pamelia, Lowville and Black River formations, 

but especially the Lowville. Many large quarries have been opened 

up in these formations, the principal ones being located on the 

geologic map. Such stone was used in building the numerous locks 

of the Black river canal and then later by the railroad for bridge 

abutments. It now has a considerable local use, especially for 

foundations. The highly jointed and stratified character of the 

Lowville and Pamelia beds cause it to be readily accessible in layers 

of almost any desired thickness up to about 2 feet. The Lowville 

is a bluish gray, very fine grained, pure limestone, while the 

Pamelia is usually a whitish gray to pink, more or less sandy and 
impure limestone. The gray Black River limestone quarries out as 
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a more massive stone. The most extensive quarries are between 

the mouth of Sugar river and Denley station. 

Other good building stone is found in the Trenton limestone. 

especially the upper portion. This rock is gray, coarse grained, 

crystalline, and pretty pure and may be quarried in layers from a 

few inches to a foot thick. The stone is much used locally and 

was formerly burnt in great quantities for the production of lime. 

The chief quarries are at Talcottville, Turin and Martinsburg. The 

sandstones of the upper Lorraine are strewn over the highlands on 

the west and are of considerable local use. 

Of the Precambric rocks, the syenite is an excellent building 

material. It is a very hard, greenish to reddish, rather granitic 

syenite which takes a high polish. The expense of quarrying and 

transportation have almost entirely prevented its exploitation. A 

quarry from which syenite ef fine quality has been taken is located 

about a mile east of Denley station. 

Road materials 

Most of the Precambric rocks, but especially the syenite, because 

of its great durability, when crushed would yield excellent road 

materials. Most of the stone now used for road work comes from 

the Lowville and upper Trenton limestones because this stone 1s 

cheaply quarried and crushed and is fairly durable. 

Sand and gravel 

As above explained much of the country east of the river is 

deeply covered with sand and gravel, often of good quality for ail 

sorts of uses. The increasing demand for such materials will, in 
the future, doubtless cause the exploitation of these immense 

deposits. 

Iron ore 

In the above descriptions of the Precambric rocks, magnetite, in 

small grains, is seen to be very commonly present. Many times 

patches of magnetite 1 or 2 inches across have been observed in 

the mixed gneisses and in the more acid phases of the syenite and 

they have every appearance of being segregation masses. An ore 

body several feet across has been found on the Murtaugh farm 2 

miles east of Glenfield. It is magnetite mixed with much pyrite 

and is closely associated with pegmatitic material in the granitic 
syenite. The pegmatite and ore seem to grade into the country 

rock and probably represent a segregation mass. 
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The most interesting and important magnetite deposits occur in 

the village of Port Leyden and on the west side of the river below 

the bridge. Many years ago several attempts were made to mine 

the ore here. An ore pit, now filled with water, was run down 

some 50 or 60 feet and a furnace was erected, but the mine was 

never a paying proposition. Ore was later brought to the furnace 

from other places. The ore is magnetite associated with much iron 

pyrites and often with quartz. A thin section of the ore from the 

pit shows 50% of quartz; 45¢ of magnetite and pyrite and 5% of 

badly decomposed ferro-magnesian minerals. The wall rock from 

the pit shows 35% of feldspar, chiefly microperthite and some oli- 

gogclase ; 45% of quartz and 20¢% of biotite, pyrite, sillimanite, zircon 

and garnet. Thirty feet from the ore pit, the feldspar contentiis 

somewhat higher and the dark minerals not so prominent. Still 

farther away the rock is much like a quartzose syenite. A few rods 

from this pit and at the water’s edge, an irregular shaped ore body 

several feet across may be seen. It is nearly pure magnetite and 

entirely surrounded by syenite. The ore is in no sense sharply 

separated from the country rock. A rapid but perfect gradation 

of the ore into the syenite may be seen and the evidence seems con- 

clusive that this small ore body, at least, is a segregation mass in 

the syenite. The ore in the pit is thought to have a similar origin, 

although the evidence is not there quite so conclusive. This ore 1s 

closely associated with syenite and garnetiferous gneisses in a 

syenite-Grenville area and it is interesting to note that the Salis- 

bury Iron Mine described by Cushing on the Little Falls quad- 

rangle, and the occurrences noted by the writer on the Remsen 

quadrangle, all show similar relationships to the country rock. It 

would seem that when the molten syenite was passing through the 

Grenville the conditions were somehow made favorable for the 

segregation of the magnetite. 

Lead ore 

Before the middle of the last century lead ore was discovered in 

the Trenton limestone about a mile a little west of north of 

Martinsburg. The early attempts to mine the ore and extract the 

metal failed because of the small quantity of ore available. Th: 

ore is galena (sulphid of lead) which occurs in true vein deposits 

and associated with calcite as a gangue material. The calcite is 

frequently crystallized in six-sided prisms capped by three-sided — 

pyramids. The vein-stuff fills joints in the limestone and the galena 

has doubtless been dissolved out of the surrounding rock and de- 

posited in the veins. 
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6 Se 51 Zoology 96 ss 
7 Economic Geology 52 Paleontology 97 Entomology 
8 Botany 53 Entomology 98 Mineralogy 
9 Zoology 54 Botany 99 Paleontology 

10 Economic Geology 55 Archeology 100 Economic Geology 
Il if 56 Geology tor Paleontology 
12 ef 57 Entomology to2z Economic Geology 
13. Entomology 58 Mineralogy 103 Entomology 
14 Geology 59 Entomology 104 ff 
15 Economic Geology 60 Zoology 105 Botany 
16 Archeology 61 Economic Geology 106 Geology 
17 Economic Geology 62 Miscellaneous 107 a 
18 Archeology 63 Paleontology 108 Archeology 
19 Geology 64 Entomology tog Entomology 
20 Entomology 65 Paleontology IIo s 
21 Geology 66 Miscellaneous t11 Geology 
22 Archeology 67 Botany 112 Economic Geology 
23 Entomology 68 Entomology 113 Archeology 
24 6 69 Paleontology 114 Paleontology 
25 Botany zo Mineralogy 115 Geology 
26 Entomology 41 Zoology 116 Botany 
27 « 42 Entomology 117 Archeology 
28 Botany 73 Archeology 118 Paleontology 
29 Zoology 74 Entomology t19 Economic Geology 
30 Economic Geology 75 Botany 120 os 
31 Entomology 76 Entomology 121 Director’s report for 1907 __ 
32 Archeology 477 Geology 122 Botany 
33 Zoology 78 Archeology 123. Economic Geology 
34 Paleontology 79 Entomology 124 Entomology 
35 Economic Geology 80 Paleontology 125 Archeology 
36 Entomology 81 i 126 Geology 
37 “ 82 “ I 27 46 

38 Zoology 83 Geology 128 Paleontology 
39 Paleontology 84 + 129 Entomology 
40 Zoology — 85 Economic Geology 130 Zoology 
41 Archeology 86 Entomology 131 Botany 
42 Paleontology 87 Archeology 132 Economic Geology 
43 Zoology 88 Zoology 133 Director’s report for 1908 
44 Economic Geology 89 Archeology 134 Entomology 
45 Paleontology 90 Paleontology 135 Geology 

Bulletins are also found with the annual reports of the museum as follows: 

Bulletin Report Bulletin Report ' Bulletin Report Bulletin Report 

12-15 48,Vv.1 69 56, v. 2 97 58, v. 5 125 62, Vv. 3 
16,17 50,Vv.1 70, 71 57,V.1, ptt 98,99 59, Vv. 2 126-128 62, Vv. I 
18,19 51,Vv.1 72 S75 Ve hy Dt 2 I0o 59, Vv. 1 129 62,:-V. 2 
20-25 52,V.1 73 57, Vv. 2 IoL 59, V. 2 130 G2 hwo 
26-31 53,V.1 74 57, V. I, pt 2 HOD GG)p. WH 131,132 62, V, 2 
32-34 54,V.1 75 BT Nine ROB a5 I5. Qs. Ve 2 133 62, V. 3 
35,360 54, V. 2 76 Bay We ly IDG 2 196 59, Vv. I 134 62, Vv. 2 

37-44 54, Vv. 3 7 B75) Vela De) Gi eROT 60, Vv. 2 
45-48 54, Vv. 4 78 7) Ve 2 108 60, V. 3 

Aa 540 5/5) Vert 79 57, V- 1, Dt. 2 (Te9; rr0Co, Vv. I 
55 56, v. 4 80 57, Vv. 1, ptt III 60, Vv. 2 : 
56 56, Vv. I 81,82 58, v.3 II2 60, Vv. 1 Memoir 
57 56, Vv. 3 83,84 58, v.1 113 60, Vv. 3 2 49, V. 3 
58 56, v.1 85 58,-V. 2 114 60, Vv. I ay 24 Raven 
59,00 56, Vv. 3 86 58, Vv. 5 Irs 60, Vv. 2 5, 6 57 eS 
61 56, Vv. 1 87-89 58, Vv. 4 116 60, Vv. 1 7 57,V.4 
62 56, Vv. 4 90 58, Vv. 3 117 60, Vv. 3 8,pt1 59, V. 3 
63 56, Vv. 2 91 58, Vv. 4 118 60, v. I 8, pt 2 59, Vv- 4 
64 56, Vv. 3 92 58, V. 3 I19g-21 61, Vv. I 9, pt 1 60, Vv. 4 
65 56, Vv. 2 93 58, v. 2 I22 61, Vv. 2 9, pt 2 62, V.4 
66,67 56,Vv.4 94 53, V. 4 123 61, Vv. I 10. 60, Vv. 5 
68 56, Vv. 3 95,96 58, Vv.1 124 61, Vv. 2 II 61, Vv. 3 
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The figures at the beginning of each entry in the following list indicate its number as a 
museum bulletin. 

Geology. 14 Kemp, J. F. Geology of Moriah and Westport Townships, 
Essex Co. N. Y., with notes on the iron mines. 38p. il. 7pl. 2 maps. 
sept. 1895. - Free. 

tg Merrill, F. J. H. Guide to the Study of the Geological Collections of 
the New York State Museum. 164p. 119pl. map. Novy. 1898. Out of 
rint. 

emp. J. F. Geology of the Lake Placid Region. 24p. 1pl.map. Sept. 
1898. Free. 

48 Woodworth, J. B. Pleistocene Geology of ey County and Borough 
-of Queens. 58p. il. 8pl. map. Dec. 1gor. 

56 Merrill, F. J. H. Description of the State feeoloets Map of 1901. 42p. 
2maps, tab. Nov. 1902. Free. 

77: ee H. P. Geology of the Vicinity of Little Falls, Herkimer Co. 
Gop. i r5pl. 2maps. Jan. 1905... 3oc. 

83 Woodworth, J.B. Pleistocene Geology of the Mooers Quadrangle. 62p. 
25pl. map. June EQOS. ~ .25e: 

84 Ancient Water Levels of the Champlain and Hudson Valleys 2o06p, 
We irpl. rt maps: July roo05...4§c. 

95 Cushing, H. P. Geology of the Northern Adirondack Region. 188p. 
Bene 3 taps. Sept: 190s..." 30c; 

96 Ogilvie, I. H. Geology of the Paradox Lake Quadrangle. 5,p. il. r7pl. 
mag. Dec. 1905.. 30c. 

106 Fairchild, H. L. Glacial Waters in the Erie Basin. 88p. 14pl. 9 maps. 
Feb. 1907. Out of print. 

107 Woodworth, J. B.; Hartnagel, C. A.; Whitlock, H. P.; Hudson, G. H.; 
Clarke; Ji: M.; White, David: Berkey, eee. Geological Papers. 388p. 
54pl. map. May £907. GOe, cloth. 
Contents: Woodworth, J. B. Postglacial Faults of Eastern New York. 
Hartnagel,C. A. Stratigraphic Relations of the Oneida Conglomerate. 
—— Upper Siluric and Lower Devonic Formations of the Skunnemunk Mountain Region. 
Whitlock, H. P. Minerals from Lyon Mountain, Clinton Co. 
Hudson, G. H. On Some Pelmatozoa from the Chazy Limestone of New York. 
Clarke, J. M. Some New Devonic Fossils. 

An Interesting Style of Sand-filled Vein. 
—— Eurypterus Shales of the Shawangunk Mountains in Eastern New York. 
White, David. A Remarkable Fossil Tree Trunk from the Middle Devonic of New York. 
Berkey, a z= Structural and Stratigraphic Features of the Basal Gneisses of the 

ighlands. 

111 Fairchild, H. L. Drumlins of New York. 6o0p. 28pl. 19 maps. July 
1907. Out of print. 

ae pasting: 1: en 2 ioe of the Long Lake Quadrangle. 88p. 2opl. 
p. Sept. 1907. 

Se. ‘Miller, W. ae cee ae of the Remsen Quadrangle. _ 54p. il. r1pl. map. 
Jan. 1909. 25 

127 Fairchild, i. L. Glacial Watersin Central New York. 64p. 27pl. 15 maps. 
Mar. 190y. 40. 

135 Miller, W. J. Geology of the Port Leyden Quadrangle, Lewis County, 
Mk. OPP. kh Ol, Mapp an atO%O! . 2 5c; 

Berkey, C. P. Geology of the Highlands of the Hudson. In preparation. 
Cushing, H. P.; Fairchild, H, L.; Ruedemann, Rudolf; Smyth, C. H. 

Geology of the Thousand Island Region. In press. 
Luther, D. D, Geology of the Auburn-Genoa Quadrangles. In press, 
Kemp, J. F.; Ruedemann, Rudolf. Geology of the Elizabethtown and 
Port Henry Quadrangles. In press. 

Economic geology. 3 Smock, J.C. Building Stone in the State of New 
York. 1354p. Mar. 1888. Out of print. 

7 First Report on the Iron Mines and Iron Ore Districts in the State 
of New York. 78p. map. June 1889. Out of print. 

10 Building Stone in New York. 210p. map, tab. Sept. 1890. 4o0c. 
1r Merrill, F. J. H. Salt and Gypsum Industries of New York. g4p. rapl. 

a maps, 11 tab.. Apr..1893.° [soc] 
12 ase Heinrich, Clay Industriesof New York. 174p. 1pl. il. map. Mar. 

T6Q5- 30c. 
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15 Merrill, F. J. H. Mineral Resources of New York. 240p. 2 maps. 
Sept. ee [soc] 

Road Materials and Road Building in New York. 52p. 14pl. 2 maps. 
Oct. 1897. Ts5c: 

30 Orton, Edward. Petroleum and Natural Gas in New York. 136p. il. 
3 maps. Nov. 1899. 15c. 

35 Ries, Heinrich. Clays of New York; their Properties and Uses. 456p. 
t40opl. map. June 1goo. §$1, cloth. 

44 —— Lime and Cement Industries of New York; Eckel, E. C. Chapters 
on the Cement Industry. 332p. 1ozpl. 2 maps. Dec. 1901. 85¢, cloth. 

61 Dickinson, H. T. Quarries of ene and other Sandstones in New 
York. r14p. 18pl.2 maps. Mar. 1903. 365c. 

85 Rafter, G. W. Hydrology of New ork Bate! go2p. il. 44pl. 5 maps 
May 1905. $1.50, cloth. 

93 Newland, D. H. Mining and Quarry Industry of New York. 78p. 
July 1905. Out of print. 

100 McCourt, W. E. Aire Tests of Some New York Building Stones. 4op. 
26p!. Feb. 1906. 15¢. 

102 Newland, D. H. Mining and Quarry Industry of New York 1905. 
162p. June 1906. 25¢c. 

112 Mining and Quarry Industry of New York 1906. 82p. July. 
1907. I5C. 

119 Newend: D. H. & Kemp, J. F. Geology of the Adirondack Magnetic 
Iron Ores with a Report on the Mineville-Port Henry Mine Group. 
184p. 14pl. 8 maps. Apr. 1908. 35¢c. 

120 D.H. Newland. Mining and Quarry Industry of New York 1907. 82p. 
July 1908. 15¢c. 

123 & Hartnagel, C. A. Iron Ores of the Clinton Formation in New 
York State. 76p.il.14 pl. 3 maps. Nov. 1908. 2§c. 

132 Newland, D.H. Mining and Quarry Industry of New York 1908. 98p. 
July 1909. 1I5¢c. 
—— Mining and Quarry Industry of New York for 1909. In preparation. 

Mine Oey 4 Nason, F. L. Some New York Minerals and their Localities 
p. ipl. Aug. 1888. Free. 

58 Wicableeie H. P. Guide to the Mineralogic Collections of the New York 
State Museum. 15op. il. 39pl. 11 models. Sept. 1902. 40¢. 

17 

70 —— New York Mineral Localities. rrop. Oct. 1903. 200. 
98 Contributions from the Minetalogic Laboratory. 38p. 7pl. Dec. 

E905.) E5C. 
Paleontology. 34 Cumings, E. R. Lower Silurian System of Eastern Mont- 

gomery County; Prosser, C. S. Notes on the Stratigraphy of Mohawk 
Valley and Saratoga County, N. Y. 74p. 14pl. map. May 1900. 15¢c. 

39 Clarke, J. M.: Simpson, G. B. & Loomis, F. B. Palecntologic Papers 1. 
yap. il. r6pl. Oct. 1900. 15c. 
Contents: Clarke, J. M. A Remarkable Occurrence of Orthoceras in the Oneonta Beds of 

the Chenango Valley, Y 
—— Paropsonema cryptophya; a Peculiar Echinoderm fiom the Intumescens-zone 

(Portage Beds) of Western New York. 
—— Dictyonine Hexactinellid Sponges from the Upper Devonic of New York. 
—— The Water Biscuit of Squaw Island, Canandaigua Lake, N. Y. 
Simpson, G. B. Preliminary Descriptions of New Genera of Paleozoic Rugose Corals. 
Loomis, F. B. Siluric Fungi from Western New York. 

42 Ruedemann, Rudolf. Hudson River Beds near Albany and their Taxo- 
nomic Equivalents. 116p. 2pl.map. Apr. 1901. 25¢. 

45 Grabau. A. W. Geology and Paleontology of Niagara ‘Falls and Vicinity. 
286p. il. r8p!. map. Apr. 1991. OSes cloth, goc. 

49 Ruedemann, Rudolf; Clarke, J. M. & Wood, Elvira. Paleontologic 
Papers 23. 240p. 13pl. Dec. 1901. 4o0¢. 
Contents: Ruedemann, Rudolf. Trenton Conglomerate of Rysedorph Hill. 
Clarke, J. M. Limestones of Central and Western New York Interbedded with Bitumi- 

nous Shales of the Marcellus Stage. 
Wood, Elvira. Marcellus Limestones of Lancaster, Erie Co., N. Y. 
Clarke, J. M. New Agelacrinites. 
~— Value of Amnigenia as an Indicator of Fresh-water Deposits during the Devonic of 

New York, Ireland and the Rhineland. 
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52 Clarke, J. M. Report of the State Paleontologist 1901. 28op. il. ropl. 
_. map, ttab. July 1902. 400. 
63 & Luther, D. D. Stratigraphy of Canandaigua and Naples Quad- 

rangles. 78p. map Junergoa. 2§c. 
65 Clarke, J. M. Catalogue of Type Specimens of Paleozoic Fossils in the 
New York State Museum. 848p. May 1903. $1.20, cloth. 

Report of the State Paleontologist 1902. 464p. s2pl. 7maps. Nov. 
1903. $1, cloth. 

Report of the State Paleontologist 1903. 396p. 29pl. 2 maps. 
Feb. 1905. 85¢c, cloth. 

& Luther, D. D. Watkins and Elmira Quadrangles. 32p. map. 
Mar. 1905. 25c. 

82 Geologic Map of the Tully Quadrangle. 4op.map. Apr. 1905. 200. 
90 Ruedemann, Rudolf. Cephalopoda of Beekniantown and Chazy For- 

mations of Champlain Basin. 224p. il. 38pl. May 1906. 75c, cloth, 
92 Grabau, A. W. Guide to the Geology and Paleontology of the Schoharie 

Region. 314p. il. 26pl. map. Apr. 1906. 75¢c, cloth. 
99 Luther, D. D. Geology of the Buffalo Quadrangle. 32p. map. May 

1906. 20¢. 
IOI Geology of the Penn Yan-Hammondsport Quadrangles. 28p. 

map. July 1906. 25¢c. 
114 Hartnagel, C. A. Geologic Map of the Rochester and Ontario Beach 

Quadrangles. 36p.map. Aug. 1907. 200. 
118 Clarke, J. M. & Luther, D. D. Geologic Maps and Descriptions of the 

Portage and Nunda Quadrangles including a map of Letchworth Park. 
sop. 16pl. 4 maps. Jan. 1908. 35c. 

128 Luther, D. D. Geology of the Geneva-Ovid Quadrangles. 44p. map. 
Apr. 1999. 20¢. 

—— Geology of the Phelps Quadrangle. Im preparation. 
Whitnall, H. O. Geology of the Morrisville Quadrangle. Prepared. 
Hopkins, T. C. Geology of the Syracuse Quadrangle. In preparation. 
Hudson, G. H. Geology of Valcour Island. Jn preparation. 
Zoology. 1 Marshall, W. B. Preliminary List of New York Unionidae. 

2zop. Mar. 1892. Free. 
9 —— Beaks of Unionidae Inhabiting the Vicinity of Albany, N. Y. gop. 

Aug. 1890. Free. 
29 ‘tier, 6 G. ai sa Preliminary List of New York Mammals. 124p. 

81 

IgoI. 
43 floss T. L. Clam asic Scallop Industries of New York. 36p. apl. 

map. Apr. 1go1. Free. 
51 Eckel, E. C. & Paulmier, F. C. Catalogue of Reptiles and. Batrachians 

of New York. 64p. il. rpl. “Apr. 1902. 15¢. 
Eckel, E. C. Serpents of Northeastern United States. 
Paulmier, F.C. Lizards, Tortoises and Batrachians of New York. 

60 cian rar ee H. Catalogue of the Fishes of New York. 784p. Feb. 1903. 
$1, cloth. 

71 Kellogg. J. L. gr Habits and Growth of Venus mercenaria. 3op. 
4pl. Sept. 1903. 

88 Letson, Elizabeth T° F heed List of the Mollusca of New York. 116p. 
May 1905. 20¢. 

gt Paulmier, F. C. Higher Crustacea of New York City. 78p. il. June 
Ig05. 20C. 

130 Shufeldt, R. W. i Osteology of Birds. 382p. il. 26pl. May 1909. S50c. 
Entomology. 5 Lintner, J. A. White Grub of the May Beeile. 3 4p. il. 

Nov. 1888. Free. 4 4 
6 Cut-worms. « 38p. il. _ Nov. 1888. | Free. 
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13 San José Scale and Some Destructive Insects of New York State. 
54p. 7pl. Apr. 1895. He 

20 Felt, E. P. Elm-leaf Beetle in New York State. 46p. il. spl. June 
1898. Free. 
See 57. 

23 

24 

14th Report of the State Entomologist 1898. r5op. il. gpl. Dee. 
1898. 20¢. ; 

Memorial of the Life and Entomologic Work of J. A. Lintner Ph.D. 
State Entomologist 1874-98; Index to Entomologist’s Reports 1-13. 
316p. 1pl. Oct. 1899. 35c. 
Supplement to 14th report of the State Entomologist 

26 —— Collection, Preservation and Distribution of New York Insects. 
36p. il. Apr. 1899._ Free. 

27 Shade Tree Pests in New York State. 26p. il. spl. May 1899. 
Free. 

31 15th Report of the State Entomologist 1899. 128p. June 1900, 
15c 

36 16th Report of the State Entomologist 1900. 118p. 16pl. Mar. 
IQOI. 25C. 

Catalogue of Some of the More Important Injurious and Beneficial 
Insects of New York State. s54p. il. Sept. 1900. Free. es 

Scale Insects of Importance and a List of the Species in New 
York State. 94P.- ik aspl! “June roor./ 25c. 

47 Needham, J. & Betten, Cornelius. Aquatic Insects in the Adiron- 
dacks. 234p. 1 36pl. Sept. TQOI. 45C. | 

53 Felt, E. P. 17th Report of the State Entomologist 1901. 2 32p. il. 6pl. 
Aug. 1902. Out of print. 

Elm Leaf Beetle in New York SENS 46p. il. 8pl. Aug. 1902. 
Out of print. 
This is a revision of 20 containing the more essential facts observed since that was pre- 

pare 

37 

46 

59 Graperive Root Worm. gop. 6pl. Dec. 1902. 15¢. 
See 72. 

64 18th Report of the State Entomologist 1902. r1op. 6pl. May 
1903. Out of print. 

68 Needham, J. G. & others. Aquatic Insects in New York. 322p. 52pl. 
Aug. 1903. 8oc, cloth. 

72 Felt, E. P. Grapevine Root Worm. 58p. 13pl. Nov. 1903. 20¢. 
This is a revision of 59 containing the more essential facts observed since that was 

prepared. 

74 & Joutel, L.H. Monograph of the Genus Saperdee 88p. r4pl. 
June 1904. 25¢c. 

76 Felt, E. P. roth Report of the State Entomologist 1903. 150p. 4pl. 
1904. I5¢. 

79 Mosquitos or Culicidae of New York. 164p. il. 57pl. tab. Oct. 
1904. 40C. 

86 Needham, J. G. & others. May Flies and Midges of New York. 352p. - 
il. 37pl. June 1905. 8oc, cloth. 

97 Felt, E. P. 2oth Report of the State Entomologist 1904. 246p. il. 1gpl. 
Nov. 1905. 40C¢. 

103 Gipsy and Brown Tail Moths. 44p. ropl. July 1906. 15¢. 
104 21st Report of the State Entomologist 1905. 3144p. t1opl. Aug. 

1906. 25¢. 
109 Tussock Moth and Elm Leaf Beetle. 34p. 8pl. Mar. 1907. 20c. 
IIo 22d Report of the State Entomologist 1906. 152p. 3pl. June 

1907. 25¢. 
124 23d Report of the State Entomologist 1907. 542p. 44pl. il. 

Oct. 1908. 75¢. 
129 Control of Household Insects. 48p. il. May 1909. Free. . 
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134 24th Report of the State Entomologist 1908. 208p. r7pl. il. Sept. 

1909. 35C. 
Needham, J. G. Monograph on Stone Flies. In preparation. 
Botany. 2 Peck, C. H. Contributions to the Botany of the State of New 

York. 72p. 2pl. May 1887. Out of print. 
8 Boleti 4 the United States. 98p. Sept. 1889. Out of print. 
25 Report of the State Botanist 1898. 76p. 5pl. Oct. 1899. Out of 

print. 
28 Plants of North Elba. 206p. map. June 1899. 20¢. 
54 Report of the State Botanist 1901. 58p. 7pl. Nov. 1902. 4oc. 
67 Report of the State Botanist 1902. 196p.5pl. May 1903. Soc. 
75 —— Report of the State Botanist 1903. 7op. ae EQOH. 400. 
04 Report of the State Botanist 1904. 6op. ropl. July 1905. 4oc. 
105 Report of the State Botanist 1905. 108p.12pl. Aug. 1906. 5oc. 
116 Report of the State Botanist 1906. 1120p. 6pl. July 1907. 35¢c. 
122 Report of the State Botanist 1907. 178p. spl. Aug. 1908. 4oc. 
131 Report of the State Botanist1908. 202p. 4pl. July1g909. 4oc. 
Archeology. 16 Beauchamp, W.M. Aboriginal Chipped Stone Imple- 

ments of New York. 86p. 23pl. Oct. 1897. 2§5¢c. 
18 Polished Stone Articles used by the oe York Aborigines. r104p. 

35pl. Nov.1897. 25¢. 
22 Earthenware of the New York Aborigines. 78p. 33pl. Oct. 

1898. 25c. 
32 Aboriginal Occupation of New York. t190p. 16pl. 2maps Mar. 

1900. 30C. 
Wampum and Shell Articles used by New York Indians. 

166p. 28pl. Mar. 1901. 3oc. 
Horn and Bone Implements of the New York Indians. 112p. 43pl. 

Mar. 1902. -<30C. 
Metallic Implements of the New York Indians. o4p. 38pl. 

June 1902. 25¢. 

41 

50 

55 

73 Metallic Ornaments of the New York Indians. 122p.37pl. Dec. 
5903. _30C. 

78 History of the New York Iroquois. 340p.17pl. map. Feb. 1905. 
75c, cloth. 

87 Perch Lake Mounds. 84p. sz2pl. Apr. 1905. 20¢. 
89 Aboriginal Use of Wood in New York. t190p. 3spl. June 

Foos. 3.5. 
108 Aboriginal Place Names of New York. 336p. May 1907. 4oc. 
113 —— Civil, Religious and Mourning Councils and Ceremonies of Adop- 
“tion. 11Sp,. 7pl.. Jime. t907.-: 25c: 

tr7 Parker, A.C. i oe Indian Village and Burial] Site. 1o2p. 
38pl. Dec. 1907. 

125 Converse, H. M. & Daaker. A.C. Iroquois Myths and Legends. 1096p. 
ie xrrpl. Dec. 1908. 50¢c. 

Miscellaneous. Msi (62) Merrill, F. J. H. Directory of Natural History 
. Museums in United States and Canada. 236p. Apr. 1903. 3o0c. 

66 Ellis, Mary. Index to Publications of the New York State Nat- 
ural History Survey and New York State Museum 1837-1902. 418p. 
June 1903. 75¢, cloth. 

Museum memoirs 1889-date. Q. 
1 Beecher, C. E. & Clarke, J. M. Development of Some Silurian Brachi- 

opoda. 9g6p. 8pl. Oct. 1889. $1. 
2 Hall, James & Clarke, J. M. Paleozoic Reticulate Sponges. 35op. il. 7opl. 

1898. $2, cloth. 
3 mae J. M. The Oriskany Fauna of Becraft Mountain, Columbia Co., 

N. Y. 1128p P- opi. Oct. 1900. 8oc. 
4 Peck, C. H. N. ¥. Edible Fungi, 1895-99. 106p.25pl. Nov. 1900. [$1.25] 

This includes revised descriptions and illustrations of fungi reported in the 49th, s5xst and 
52d reports of the State Botanist. 

5 Clarke, J. M. & Ruedemann, Rudolf. Guelph Formation and Fauna of 
New York State. 1096p. 2tpl. July 1903. $1.50, cloth. 
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6 Srey M. Naples Fauna in Western New York. 268p. 26pl. map 
2, cloth. 

7 Ruedemann, Rudolf. Graptolites of New York. Pt 1 Graptolites of the 
Lower Beds. 350p.17pl. Feb. 1905. $1.50, cloth. 

8 Felt, E. P. Insects Affecting Park and Woodland Trees. v.1. 46op. 
il. 48pl. Feb. 1906. $2.50, cloth; v.2. 548p. il. 2e2pl., Feb. 1907. 
$2, cloth. 

9 Clarke, J. M. Early Devonic of New York and Eastern North America. 
Pt 1. 366p. il. gopl. 5 maps. Mar. 1908. $2.50, cloth; Pt 2, 250p.il. 36pl. 
4maps. Sept. 1909. $2, cloth. 

1o Eastman, C. R. The Devonic Fishes of the New York Formations. 
236p. r5pl. 1907. $1.25, cloth. 

tr Ruedemann, Rudolf. Graptolites of New York. Pt 2 Graptolites of the 
Higher Beds. 584p. il. 2 tab. 31pl. Apr. 1908. $2.50, cloth. 

12 Eaton, BE. H. Birds of New York. In press. 
13 Whitlock, H. P. Calcites of New York. In press. 

Clarke, J. M. & Ruedemann, Rudolf. The Eurypterida of New York. 
Prepared. ss 

Natural history of New York. 3ov. il. pl. maps. 4to. Albany 1842-94. 
DIVISION 1 ZOOLOGY. De Kay, James E. Zoology of New York; or, The 
New York Fauna; comprising detailed descriptions of all the animals 
hitherto observed within the State of New York with brief notices of 
those occasionally found neac its borders, and accompanied by appropri- 
ate illustrations. 5v.il.pl.maps. sq. 4to. Albany 1842-44. Out oP print. 
Hist3rical introduction to the series by Gov. W. H. Seward. 178p. 

v. 1 ptr Mammalia. 131+46p. 33pl. 1842. 
399 copies with hand-colored plates. 

v. 2 pt2 Birds. 12+380p. r41pl. 1844. 
Colored piates. 

v. 3 pt3 Reptiles and Amphibia. 7+ 98p. pt4 Fishes. 15+415p. 1842. 
pt3—4 bound together. 

v. 4, Plates to accompany v. 3. Reptiles and Amphibia 23pl. Fishes 7gpl. 
1842. 
300 copies with hand-colored plates. 

v. 5 pt5 Mollusca. 4+271p. qopl. pt6 Crustacea. 7op. 13pl. 1843-44. 
Hand-colored plates; pts—6 bound together. ; 

DIVISION 2 BOTANY. Torrey, John. Flora of the State of New York; com- 
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LEGEND 

‘amphibolite inclusions. 

Vy 

PRECAMBI 
Grenville gneisses. 
Highly metamorphosed, 
sedimentary rocks, 
showing a distinct 
gneissic structure. 

types, but mostly Gren- 
ville, much cut up by 
intrusions of syenite. 

Precambric rocks, but 
of unknown character 
because buried under 
heavy Glacial drift. 

® 
Stone Quarries. 

AB, CD, and EF are 
structure section lines. 
See text page 38. 
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Sedimentary Rocks 

eae 
ad 

Modern valley alluy- 
inm together with aiveh 
‘Glacial drift. 

a 
Sancleand yravels, 10st 
ly delta deposits, and 
Yargely concealin 
boundaries x 

Onver sandstone. 
Gray, Gne-urainet, 

Lorraine shales aod 
saniistones. Alternating: 
thin. beds of gray to 
black shales and gray, 
fine=graines! sancetongs, 

eae 
Utica black shale. 
Somewhat calcarcous to- 
win! bits. 

‘Trenton limestone. 
‘Mostly innparsand thin: 
beided in lower portion, 
and crystalline and 
heayy-Deddedt in npper 
portion. 

Sbr 

Black river Timestone. 
Porgy, blolsh-geay, wae 
‘sivelimestone with chert 
nodules and a Jittle 
shale. 

Lowville linestone. 
Pure, bluish, doyo-col- 
ord, thin to thick 
Texted limestones, eon- 
taining caleite-flled 
tubes, 

conglomerate at the 
base. 

Metamorphic 
Rocks. 

Syenite. A rathyr 
quartzoso ‘rock, show 
ing & gneisic strncturs, 
andof undoubted ize 
LOU 0 Younyer 
than the Grvnville 

Grenville gneisses. 
Highly metainorptions, 
sudimontary. rocks, 
showing a distinct 
gneissio structure. 

types, but mostly Gren- 
lie,’ much: ent up Uy Tauris of yun. 

Heavy Glacial drift. 

Re Stone Quarries, 

AB, OD, and BP are 
Struchire section lines 
Seo text page SS, 

2! 

thincfaadiled) sandstone. ) 

PLEISTOCENE 

UPPER SILURIC. 

becauss buried ie | 
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