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Letter of Transmittal 

To J!is E:r:cellency. Edll'ard J. EduYtrd~~, Goumor. 

Sir-I have the lwnor to submit for yom information, 1md for 

transmittal to the Legislature as required b~· la,r, the annual report 

of the Department of Comenation and Derclopment for the fiscal 

year ending June 30, 19.21. It indncles repor1B by the Hoard, the 

State Geologist. the Slate Forester, the State Fire\Yarden, and by the 

office of Land Registry and Publicity. 

By direction of the Board of Conserrntion and DeYeloprncnt. 

Y ery respectfully yours, 

State House, October 17, 19:21. 
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,\LFRED CL\SKILL, 
Director. 



CONTENTS 

_PPr.so1111el , .................................................. . 
Report of the Board of Cousenntion and Develo]lmeut ............. . 

:i\Iembernhip .............................................. . 
Personnel ............................................... . 
Fnsuitable Officc-s ......................................... . 
Legislation ............................................... . 
l\losquitc Control ......................................... . 
TJntaxed Lund ............................................ . 
Good Hoads .............................................. . 
J,and Registr~· and Publicity ............................... . 
iVater Hesonrccs .......................................... . 

Diversion A]lplieations ................................ . 
I~Jxcess Diversion rrax ................................. . 
iVatel' Supply Fund ............ · ....................... . 
'Yat<•r St11(h ........................ . 
Strf~a1n Gaging ...................................... . 
Dam Ins11eetio11 . . . . . . . . . . . . ............... . 
1!nderground iYaters .................................. . 

Forestry ................................................. . 
State Forests ......................................... . 
Forest }<"ires .......................................... . 
Shade Trees ......................................... . 
Gypsy Moth .......................................... . 

Memorial Forest Park ..................................... . 
iVashington Crossing :Memorial ............................. . 
8tatc :\luseum ............................................ . 
Testing· J;aborntory ........................................ . 
Soil Suney .............................................. . 
:\fining . . . . . . . . . . . . . . . . . . . ....................... . 
Shark River Improvement .................................. . 
Publications .............................................. . 
Xeeds ................................................... . 

Fiuancial Statement ......................................... . 
Report of the State Geologist ................................. . 

Topography and EnginPering .............................. . 
Bench l\'1arks ........................................ . 
'ropographic Maps ................................... . 

:\lining and 'Mineral Industry ............................ . 
:Vlineral StatistiC's . . . . . . . .............. . 
Development of Resources .......................... . 

Soil Survey ............................................. . 
The State l\Iuseum ....................................... . 
Testing Laborator.'· ............... . 
Oil Prospe!'tinp; .......................................... . 
GPology of ".'<ew JernPy .................. , ................. . 
Pl•rmits for the Diver~ion of iVater ......................... . 

.Tam es K H ullfish .................................... . 
Borough of Verona ................................... . 
City of Bayonne ..................................... . 
Borough of Sea Girt .................................. . 
Borough of Pompton Lakes ............................ . 
Town of Bloomfield ................................... . 

(3) 

7-2~1 

I': 
8 
fl 
~) 

!) 

10 
11 
11 
12 
1'.! 
1ij 

13 
1~: 

13 
J.l 
14 
14 
15 
1::; 
lG 
lG 
rn 
17 
rn 
20 
20 
:n 
21 
21 

24-2G 
27-ri'2 

:t7 
27 
27 
28 
~~ 

2n 
30 

,,_ 
»I 

41 
41 
42 
42 
42 
4G 
4fl 
4() 

46 



4 CONTEX'l'S. 

Tippo1·t of tlH) Ntt~t<' Geolo6·i~;t · --flont iu lf{'(l, 

l<}xtensions of Ti me ...................................... . 
F.x·cess Divcr.'.-'ion Cha1·gps ................................ . 
Collection of Back ('ha 1·ges ................................ . 
< 'onsnmption fo1· thr 'l f·ar 1!):,!() ............................. . 
Public \Yater Supplies in 1920 ............................ . 
i\JeasuremPnt of \Yater Consumption ....................... . 
Inspection of Dams ...................................... . 
\Vater Power ............................................ . 
Stream Gaging ........................................... . 
Special \Yater Supply Investigation ........................ . 
U nrlferground \Ya ters ..................................... . 

Report of the State Forester .................................. . 
National Forestry Policy .................................. . 
State Polic~· ............................................. . 
='iflY .Jersey's Timber Rescur('es ............................ . 
Forest Fires ............................................. . 
Forestry Gaining with the Pnblie ........................... . 
Forestry by Prinlte Chn1ern ................................ . 
Lumber Markets .......................................... . 
State Forests ............................................ . 
Shade 'l'rees .............................................. . 
Shade Tree Co1i11ni:-.:&ion~ . . . . . . . . . . . . . . . . . . ............... . 
'l'ree Pests ............................................... . 
The Plains ............................................... . 
State Aid ................................................ . 

Heport of the State Fire1rnrden ................................ . 
The Fire Season .......................................... . 
Number and Area of Firc•s ................................ . 
Causes of Fires .......................................... . 
The }1-,orest }j-,i:;:e ServicP ............................ " ...... . 
Education and Publications ................................ . 
Violations of the Law ..................................... . 

Land Registry and Publicii_, .................................... . 
General Publfrity ......................................... . 
Farming and r:ndewloped Lauds ........................... . 
Uncleared Lands .......................................... . 
Industries ................................................ . 
Resorts .................................................. . 
Exhibits ................................................. . 
Publications .............................................. . 

Appendix. 
Our l\Iineral Industry in 1919 and 1920 . . . . . . . . . . . . . ....... . 

General Summary ..................................... . 
Zine Ore ............................................. . 
Iron Ore ............................................ . 
8tone ................................................ . 
:\lineral PigmehtH ..................................... . 
Clay and Clay Prnducts ............................... . 
Sand and Gran! ..................................... . 
Other .Mineral Products ............................... . 
Statistical Table ........................ · .............. . 

P.\GE 

46 
46 
48 
-!,-.; 

48 
48 
49 
49 
50 
51 
52 

53-70 
53 
ri:3 
54 
57 
57 
58 
C.8 
5!) 
U3 
()4 

68 
6H 
6D 

71-87 
71 
72 
78 
74 
75 
77 

8lHJ6 
89 
HO 
H2 
H4 
9G 
95 
U6 

97-105 
U7 
us 
HS 

100 
100 
100 
101 
102 
102 



}j~ig. 1. 
2-3. 

4-9. 

10. 

11. 
12-14. 

15. 

JG. 

17. 

18. 

19. 
20. 
21. 

22,. 

')" ..... 0. 

24-25. 
26-28. 
29-34. 

,,-
()t), 

36. 

ILLUSTRATIONS 

l'AGE 

Exhibit at Trenton hterstate :B'air, 1920 ........... Frontispiece 

Forests like these are po>'siblc in most parts of Kew .TerseJ' 
if cutting is regulat('d and fires controlled . . . . . . . . . . . . 14 

A group of pictures from "Industrial Opportunities in 
Xew Jersey" .................................... . 

One-third of the veople in the United States live witl1in 
the lines of this map ............................. . 

Map showing prog..-ess of the Soil Survey ............ . 
The State Forests co1:tain many attractive spots for camp-

ing or tramping ................................. . 

Planted pine 14 years old on a State I<'orest in Burlington 

County ......................................... . 
Cleared roacl8ides make easy traveling and safeguard the 

bordering forest 

The State Forests produce timber and provide pkasant 

21 

27 
30 

40 

53 

playgrounds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53 
Road signs attraet attention . . . . . . . . . . . . . . . . . . . . . . . . . 58 
Results and reasons for work explained . . . . . . . . . . . . . . . f.S 
Interior of forest after improvement . . . . . . . . . . . . . . . . . . 51'.i 
l\Iap of New JcrspJ· showing clistrilmtion of forests and 

location of State l!'or~sts . . . . . . . . . . . . . . . . . . . . . . . . . . 62 
'!'he Plains, the only vart of New ,!erse;(s uoland that 

produces no trne forest . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69 
Fire, not Nature, is the reason for the absence of forest 

here . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Gil 
A reason why \\ e ha Ye pine scrnb instead of pine forest> 7~ 

Two new fire lookouts and part of the com:try the~, guard 76 
Xew .Jersey bas a ~Teat di,·ersity of playgrounds . . . . . . . 8\J 

A new industn'-eulti\·ated blueberries . . . . . . . . . . . . . . . . 92 
J<'inc roads are found in many parts oi "The Pines"' section U?. 

( 5) 



The Department of Con serva ti on and Development 

The Board of Conservation and Development 

"\Y. ED"\VIX FLORAXCE, Presi<lent, ...................... Xew llrmrnwick 
PERCIVAL CHHYSTIE. . ........................ 1 ••••••••• High Bridge 
.JOHN L. KU::->EU, .................. «· ..•................•. Ronkntown 
HO"\VARD l!'. !\IcCOXXELJ,, .......... · ........................ l\Iontelair 
SUION P. XOR'l'HffCP, ....................................... Newark 
.JOIIX A. W A'J'ElUl, .................................... Gloucester City 
HENRY CH.OFUT "\YHTTE .............................. North Plainfield 
0'VEN 'Vl::\ STOX, .................................... 1, ••••• Gladstom' 

ALFIUJD GASKILL, Pri11(·PtnJ1. . ..... . .8/alc Forester and Director 
HEKRY B. KU.:'!Il\IEL, Trenton, ......................... . Slate Geolo_qi-sl 
l\I. W. 'l'\VITCHELL, Trenton, .................. .. ~ssiszant State Geologist 
J. VOLNEY LE"\VI8, ?\ew Brmrnwif'k, ............... Consull·in!J Geolo!Jist 
H. 'l'. CHITCI-II,(J\\T, Tre•1to11 ........................... . 1Vater E11gi11ee1 
CHARLES P. 'VILBER. Trenton. . ..................... Sta.te Fircwai·dcn 
"\V. :iYI. BAKER, Trenton, .............................. Assistant Poresfe,. 
A. D. LA MONTE, Bound Drook, ...................... . Ass·istant Poresf<r 
R. I\. GAGE, Trenton .11mction, ........................ Chemical Hn1Jinee1 
KATHHYX B. GllEY\\'ACZ, 'l'1e11ton, ........... . Acting Jliuse1tin Owrnto" 
ED\VAUD C. STOVER, .11' .. TrPnton, .................... . P1tblicity Agenz 
LA 'VRE:!'\CE G. GILL.DI, :\Ionnt Holi~', ............. Chief. Land Registry 
L. r,. LEI,~, ........................................ Sr.nior Soil Classifier 
"\YILLIAM LIXD8AY. 'l'l'~ntcn, ............... . Assistant State .F'irewnrdc11 
JOSEPH E. ABI:OTT, 'l'oms Ri,·e1', ................. . Division Pireirnrdcu 
LEOXIDAS COYLE, Bl'idg·etnn, ...................... D-ivision Pirewnrden 
LbHOY ~'- FALES, i\t>\\·ton ......................... . ])frision Piren:arden 

BOARD OF CONSERVATION AND DE.VELOPMENT 

STATE 0(V(LOPMCNT 
I PUBLICITY DIRECTOR Of CONS[RVATION AND DEVELOPMENT ST(N°'RAPHERS, CLERKS 

ANO ACCOUNTANT 

DIVISION Of GEOLOGY AND WATE:RS 

LAND RE:GISTAY 

(6) 

DIVISION or FORESTRY AND PARKS 
State forest.,,.. Chief 



Report of the Board of Conservation and 
Develop1nent 

In reporting npon its acfrrities, for the year ending June 30, 1921, 
the Board is able to record n considerable accomplishment in the 
consenation and development of the Sfate's resources. Somewhat 
thro11gh its efforts the exceptional ndvantages and attractions of Rew 
Jersey are becoming kno\Yn and apprecinted. 

The fourteenth Federal census again shows X ew Jersey leading 
in population growth. though the strong tendency tmrnrd th~ cities 
must be considered not altogether satisfactory because it evirlences 
neglect of our food-prodncing advantages, of our recreational attrac­
tions and of the opportunities, industrial and social, to be found in our 
suburban and rural eommunities. 'rhe chief concern of the Depart­
ment is that all them shall he developed to the utmost. 

Some of the Department's projects are still in abeyance, lacking 
the necesrnry approprintion. It will continue to be the effort 0£ the 
Board to induce the people of ~ ew Jersey to invest reasonable rnms 
in betterments which cnn be shown to promise multiple returns. In 
particular the Sfate mud stimulate the production from our own 
soils of a larger pa.rt of the food that our own people need. It must 
also develop in much greater measure the exceptional recreational facil­
ities that, in woods and hills as well as by the seashore, are offered 
the people .of the ~ ation. 

One of the most :;jgnificant accomplishments of the year is the 
'ccming of a material increase in appropriations with which it will 
be possible to carry throngh next year several projects that have long 
been pending. 

The more important of the manifold Departmental activities are 
summarized in this report of the Board; fuller details are given in 
tlie reports. of the aclministrati \·e officers that accompa11y it. 

(7) 
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::\IRi\IBERSHIP 

·The only change in the Board was caused ]Jy the resignation of 
Mr. William E. Tuttle, Jr., who was appointed by the Governor to 
be Commissioner of Banking and Inrnrance. Appreciation of his 
service was made in the following minute: 

"Resolved. That tbe Board of Comerrntion and De­
Yelopment learns with the keened satisfaction of Mr. Tuttle's 
appointment to be State Commissioner of Banking and In­
surance. It congratulates him upon this m·idence of public 
confidence, and congratulates the people of the State upon 
securing so able an official. At the same time it regrets his 
loss to the Department which presumably must be suffered. 
He has performed noteworthy senice as a member of the 
Board and irill h.e greatly missed."' 

In September Mr. H mrnrd F. McConnell. of l\fontclair, was ap­
pointed to the rncancy. 

Mr. W. Edwin Florance was e1ecte(1 I're;:ident for the year begin­
ning July 1, 19'21. 

l'ERSOXXEI 

\Yith the curtailment of war acti;-itie:'. the disturbances suffered 
in tbe Departrneni:al force have been greatl.» les"encd, rncancies have 
been filled, temporary appointees replaced, and the organization placed 
upon an efficient basis. The difficulty, long experienced, of finding 
competent technical men for the State senicc at the compensation 
allowed, though less acute than it has been, is with us always. The 
Board urges as strongly as it can such modification of the Civil 
Service and salary schedules as may be necei'sary to attract to the 
State the highest grade of technical scnice. Such a policy is econon~y. 
not extravagance. 

Counting in neir appointments made immediately after July 1, 
1921, there are now on the roster o[ the Department 92 persons, 3:3 
more than last year. Tliese figures include '23 who are on the pay­
rolls of co-operating departments or of the Federal GoYernment. 
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UNSUITABLE OFFICES 

Record is again made of the extremely unsatisfactory and inade­
quate provision for the work of the Department. The old house on 
State Street, in which the principal part of its1 activities is carried 
on, is inconvenient, uncomfortable, and unsanitary. Official records 
of great valne are exposed to danger of lm:s by fire. The' outlook for 
adequate office facilities, and accommodation for the State Museum, 
appears to he almost as remote as it has been for five years. The 
Board cannot too strongly emphasize the absence of all real economy 
in this situation. 

LEGISLATION 

X o new legislation waB sought at the last session of the Legisla­
ture. Several bills, which, if enacted, would have materially ham­
pered the Department, were successfully opposed. 

:MOSQUITO CONTROL 

In the failure of the Legislature to accept and provide fonds for 
its program for mosquito control the Board has suffered its keenest 
dirnppointment. Year by year the conviction has grown that :N" ew 
Jersey's greatest burden is the mosquito pest, and year by year has 
increased the assurance that that burden can be thrown off at no 
great cost and vvithin a short time. The argument and the proof are 
based upon the facts that nine-tenths of all our mosquito trnubles are 
known to be caused by the specieB bred on our 296,000 acres of rnlt 
rnarBh, and capable of flying, or being wind-borne, as far as forty 
miles inland, and that one-third of the whole marsh area has bee11 
practically freed of mosquito breeding by approved methods. Unfort­
unately the relief near these cleared ma.rshes is only partial because 
the mosquitoes bred on adjacent uncleared areas can fly so far. 

'l'he >vork already done has been carried on mainly at the cost 
of eleven county mosquito extermination commissions, whose aggr~­

gate appropriations for the year of this report were $273,948; the 
State appropriation was only $16,500. As most or the county com­
missions <Jl1ite proverly devote their attention and money largely to 
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local mosquito control, the salt marsh work progresses slowly. At the 
present rate it will take fifteen years to finish the job. \Yhy hold 
hack the State's dewlopment so long? }\foreover, the task properly 
is one for the State, not for the counties, hecam:e the ineeds know 
no boundaries and those bred in Bergen or l'nion are quite likely to 
trouble the people of EEsex or Hudmn. 

Xew Jersey's repute suffers wherever people read because her mos­
qnitoef', though actually no more plentiful or mme annoying than 
those in many places, have become a by-word and a joke. At the 
rnme time the State is applauded as a leader wherever mosquito con­
trol is discussed or undertaken. This is our opportunity. By a 
State expenditure of no more than $200,000 a year for five years, a 
total of less than one million dollars, and the employment of penal 
labor, the burden that rests upon our people, and the discredit in 
which we stand, can be remon•d at a stroke. 

It has been asserted that the world-wide publicit.i: that would be 
giYen such an undertaking would be worth more than the whole cost. 
Carefully made estimates promise an increase in ratables, due solely to 
mosquito elimination. of 500 million dol1ars 1Yithin tw 1enty yeaTs. In­
cludrial enterprises. farm, Rnburhan and resort growth actually wait 
npon this hoped-for relief. It is our firm belirf that no dernlopment 
Jll'Oject ew~r presenfr<l to the people of a State offers rnch great arnl 
sud1 sure returns as this. 

CNTAXED I"\l\D 

The Board is comtrninecl again to call attention to the fact that 
apparently one-eighth of all the land in tl1e State is not assessed 
for taxation. This sitnation 1rns brought out in the "Report on 
"GndeYeloped Lands" submitted to the Governor in 1917, and though 
rnrne comment was rnatle at the tirne, nothing has been done to change 
the situation. 

It is recognized that most of the land which thus escapes bearing 
its share of the public burden is that of least nlne, yet the failure of 
some communities to make assesm1ent of all property impartially 
must he construed as one reason why so much of our territory is 
considered worthless. If the taxing bodies themselves are not in­
terested, the situation offers to the State an opportunity to provide 
the revenue with 1Yhich to maintain efforts and agencies to develop 
the neglected areas. 
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GOOD ROADS 

As a necessary and obviouf' means to the fnlleEt State Development, 
improved highways stand first. New ,Jersey's accomplishment is highls 
creditable, :''et it is the belief of this Board that a program of highway 
extension ·which shall sene every secbon of the State and every in­
terest is demandefl. 

It may be assumed that the present State highway system will safofy 
the need for communication between established center!". To briug 
the rural sediom. and a large part of New Jersey always will ]y: 

rural, to the highly developed condition of which it is capable other 
roads, varying in c1iaracter 1vith the requirements, must be prn­
vicled. 

It is onr belief that the Stde should cultirnte motor truck travel 
as well as plearnre tran~l, not by placing the burden of construction. 
and upkeep upon our citizens alone, but, in the main at least, upon 
the users of the roaclf. So large a part of the traffic 1vitliin our bor­
ders is foreign, am1 competes with public carriers, tliat reason and 
equity demand that the cost he covered by a care.folly considered 
license or tax system. 

And our highways c'hould be not merely well constructed thorougb­
fares, adequate for the traffic demand, but be made attractive and 
pleasant under a plan of shade tree maintenance. 'rhis involves rela­
tively little planting, for nat11ral growth Yrill sene better in most 
situationf'. In places where the roach traverse woodlands the rmid 
borders should be kept free of litter and inflammable brush. 

The Department embraces every opportunity to co-operate 1rith 
the Highway Department ancl with local agencies. 

LA~D REGISTHY A"'D PU.BI~ICITY 

The effort to awaken interest, beyond the State borders as wr·ll 
as within them, in ~ ew Jersey's exceptional opportunities has been 
justified hy results. The puhlirntion of ":Sew J erney for ProgressiYe 
Farmers" and the expenditure of less than $1,000 within two year:<, 
for advertising in agrirnltnral paper~, ha.E turned a tide of inquir . .­
to\\'ard our farm lands that i:< rising ~teadily. Practically ewry agri­
cultural paper in tl1e country has pubfahed one or more articles about 



1? CO~SERVATION A.ND DEVELOPM:E~'l'. 

Xew J crsey, through which millions of people have learned something 
about us, entirely without cost to the Department. The advantage at 
horne will appear in increased land rnlues and in a stimulated food 
producti-0n. 

As detailed in the report of the Chief of the Land Registry (p. 89), 
the e·ffort to attract farmers is showing important results, not the least 
of which are discovered in the action of several foreign nation asso­
ciations looking toward colonizing their nationals. 

Concurrently with the continuation of the farm propaganda has 
been begun an attempt to stimulate interest in our industrial oppor­
tunities. A publication dealing with this subject was issued after the 
close of the year. It contains much definite information regarding 
N e1v J ereey's resources, its industrial and social status, and the attrac­
tions offered newcomers. Is is planned that this publication shall he 
followed by another dealing with the State's playground advantages. 
Our seacoast may need no ac1vertising, though it is still far from being 
fully developeil; the pine sections for winter tourists .. a.nd the lake 
and mountain rnctions for year-round yacationists, are unknown except 
to a few. 

It is regrettable that the appropriation arnilable for extending this 
publicity work is so limited. Other states find that it pays to trumpet 
their attractions in a reasonable way. \Yith advantages such as ours, 
achertisemcnt should not be necessary, though it remains a fact that 
eYen a majority of Olll' own people are >"O uninformed regarding the 
State that advertisement must be resorted to. The Board considers 
the obligation to make ~ ew Jersey known one of the most nnpmtant 
that it has undertaken. 

W,~TEil RESOURCES 

The expectation that this feature of the Department's responsi­
bility would become increasingly important, chiefly became of the 
rapid growth of the communities in the metropolitan section, has been 
fully realized. :Much satisfaction is found in the fact that the policy 
of the Board with respect to 1rnter diversions has been sustained in 
eyer~· instance where one of its decisions has been reviewed by the 

court>'. 
Diversion appli'.caiions.-The applications for permission to l1ivert 

potable water which haYe come before the Board are detailed on pages 



REPORT OF THE BOARD. 13 

42 to 46. In one case only-that of the Borough of Verona-was 
there any contest. It is agreeable to record that early in July, shortly 
after the close of the fiscal year, a contract was concluded between 
Verona and Essex Fells on the Jines suggested in the Board's de­
c1s10n. 

Excess diversion ta.T.-'rbe Board again fixed the minimum rate 
of $1 per million gallons as the basis of the tax for water diversion 
during the calendar year 1920, under the operation of Chapter 252, 
P. L. 1907_, and on Febrnary 10 certified to the Comptroller that a 
total of $28,805.14 was then due the State. Record of the amounts 
paid and clue on this account, including back charges, is made at page 
46. 

Water supply fund.-By the establishment of this fund provision 
is made for all necessary investigations and activities connected with 
the State's potable waters, without calling upon the Legislature for 
money. Some effort was made at the lad rnssion to modify the law. 
(Chapter 252, P. L. 1907) under wl1irh this fund is provided, but 
without success. It would seem to he extremelv 1mwise to alter 
so simple a means of providing for this important line of work. On 
July 1, 1921_. the sum accumulated in this fund anw~rnted to $73,-
666.99, from which expenditures are authorized in the sum of $33,300. 

Wa:ter study.-After the close of the fiscal year, but as soon as the 
appropriation became arnilahle, a contract was entered into witb 
Hazen, Whipple & Fuller, of New York, for a comprehensive study· 
of the State's potable water resiourceF, with a view to determining as 
conclusively as may be how much water we· have, where it is, ancl 
how it can best be made available. A feature of this undertaking 
will be to fincl an acceptable estimate of the probable needs of the 
metropolitan section for the next fifty years. At recent hearings 
before the Board, reputable engineers have exhibited a woeful lack oJ' 
agreement upon this point. 

Stream gaging.-Another important activity, worked np during the 
year ancl now to be undertaken from the funcl provided, is the estab­
lishing of a number of gaging stations upon our more important 
streams. In co-operation with the U. S. Geological Suney and with 
property owners and interested citizens, at least 20 stations will be 
set up during the current year and the number increased as oppor­
tunity and means are found. All installations will be permanent 
with provision to accumulate the most trnstworthy data. 
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Da.ni inspeci'ion,.-Another activity long deferred lmt soon to be 
nnclertaken is a cystematic inspection 0£ the dams within the State, 
to the end that their safety may be assured. 

[-ndergroiind waters.-A large part of the potable water used in 
::\ ew Jersey is derived from sub-surface rnurces. The records of the 
nepartment, secured from borings all over the State. provide an ex­
crptionally rnluable means of forecasting the probability of success in 
an~· new venture. Those records are alwa:rs arnilable. The report 
crJYering this subject, referrer1 to _last year, approaches completion. 

J.'ORESTRY 

_\s the discussion of a "~ ational Forestr,1· Polic,1"'' progresses there 
is not a little satisfaction in firn1ing that \vhat X ew J erse.'· has done, 
nrn1 sought to do, during the p;u::t fifteen years is recognized as basic; 
that is, that permanent forests ~·ielding a continuous crop ::hould 
utilize land of low value near the points of con><nrnption, rather than 
far off, and that the fundamental requirement for any forestry any­
\\·here is forest fire control. 

There pr-obably is some fallacy in the argument that the conntry 
"·ill need in the future as much lumber per capita m: it has used in 
the past. And there rnrely is mueh nngroundec1 fear t)lat the United 
~tates eannot produce what is required either of lumber or of paper. 
The esf'ential point is that idle lancls in om State. alHl in ernry State. 
shall be made to produce tim her trees. The adrnntagc will accrue to 
tlie owners of the land anc1 to the public: the foreds \rill satisfy the 
npeds and contribute to the pleasnre and eomfort of erenone. To 
state our position concretely: Xew Jerse~·'s hrn million acre;::. of wood­
land should. and can, he nuHle to produce the greater part of the 
nn1inary lnrnber that om· people need, and that nn\\· is largely im­
ported, by com·erting our ragged. blackener] wonrllnnds into forests of 
li1ing green. To accomplish tliif', mainly througl1 fire control, is the 
Departrnen t's effort. 

The report of the Forester (p. 53) describes our situation and 
recites definite acc:ornplishments, the rn,ost significant recent one being 
the emplo.rnient of a forester by the trustees of the estate of Joseph 
\rlrnrton, tliereby p11tting 100,000 acres in South J erf'e,1· under prac­
tical forest management. Thi~ step has accomplished. without cost 





Figs. 2 and 3. Forests like these are possible in most parts of New 
Jersey if cutting is regulated and fires controlled. 
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lo the public, ~what many States. have done, or are seeking to do, 
f hrough the purchase and maintenance of State Forests. 

State Forests.-The total area of eix State Forests (see p. G2) 
incluc1ing :-;,rnrt~mJu<l Lake, is 17.llGA acre:o:. All continue to lie 

valuable in demonstrating the methods o:f practical forestry, the tim­
ber is growing safofadorily, and the annual income, t.b'ough still in­
signifo:ant. prorni~es ~oon to reach <l point at which it will cover thE 
maintenance cost. After that it will yield a profit. The Board sees no 
reason to depart from its policy of advocating the acquisition of State 
Forests only as demonstration arnas, and as public playgrounds. It is 
held to he ""iser to encourage aml help forest owners to develop their 
properties than to buy up great tracts of wooclland to be maintained by 
the State solely for lumber pTodudion. 

Foresl fires.-'l'he report of the State Firewarden (p. 71) 
reC"onls an e'\Ceptionally deotructi\"e ~ca8on and reveals 3, ~<?rrnuc: 

weakness in our Forest Fire Service. The normal conditions that 
obtained dming the greater part of the year proved the organization 
rea~onably effectirn; when a prolonged drouth came in the latter half 
of: ,June, the eervice failed. 'rbe fact thlat the senice would fail, 
must fail, in an emergency has long been recognized. The remed;' 
[,.; entirely clear. I£ our fore8ts are to be guarded long enough to 
produce timber, we must ham a Fire Service capable of dealing with 
any emergency that is likely to arise. 'rhe Board will do its utmost 
to secure the appropriations that are necessary to make effective the 
recommendations of the Fire\\"arden and giYe the State a really 
dl:ieient Forest Fire Seniee. There fa no need for miy radical mod­
ification of the present organization. Jt requires onlv a greater mun­
ber of responsible State 1rnn1ens to control and d ired the serni­
volnnteer townFhip wardens upon which the senice depend,;:, and 
quite eYidently must depend in the main. The reconl up to .Tune 
gave hope of a positive adrnnce in that it disclosed eridence of. some 
irn~rcased concern for the welfare of the forests. In parts of the State, 
chieflv in the north, fires have become rare crnn in dry se1asom:. The 
organization continues to do notably good work in apprehending ancl 
penalizing a large proportion of those who are responsible for causing 
fire. The Federal Government lias recognized our effort and our neerl 
by increasing iis contribution from $'2,500 a year to $G,f550, though 
unfortunatel~, its use is restricted to North ,J errnY. The State must 
provide a proportionate inerem:e for South .T ersey. 'rl1ere is onl \' a 
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rn~earnrable satisfaction in realizing that we haxe perhaps 1.he most 
efficient State Forest Fire Senice in the l!nion, since it stlll is far 
short of what is required. 

:ihade irees.-The record covering shade tree interestt: is encourag­
ing. The list of Shade Tree Commissions (p. 64) grows, though 
regretfully a number ham become inactive. The foresters of the 
Department ham been kept busy giving help and advice. In con­
sequence of tbe early wet spring many shade tree troubles developed, 
though few serious losses occurred. The employment of an arborist 
to devote his whole time to co-operation with shade tree interests is 
becoming imperatiYe. It is impos~ible now to perform adequately 
all that ib properly required of the Department. '11he recommenda­
tion also is renewed that highway autborities, State and County, make 
provision for proper tree shade along every improved road. This 
can be accomplished "~ith a relatively small amount of planting by 
utilizing natirn growth. Tree lines should not be continuous hnt 
broken at intenals and diversified by strips of parking where natural 
conditions are farnrable. The initial cost will average not over $WO 
a mile of road, and upkeep. less than $50 per mile per year. 

GipB!f nwth.-The Legislature, having wisely appreciated the 
gravity of th:e innsion of our teritory by the gipsy moth, provided the 
:necessary appropriation. The work of control has gone forward 
actively under the direction of the Department of Agriculture, with 
the co-operation of this Department. wherever it could be oE senice. 
The indications are that New ,Jersey will again prove her ability to 
harn1le a crisis of thic: kind. 

:l[E?,IORIAI. :FOREST PARK 

The recommendation that the State establish on the Kittatinny 
Mountain in Sussex and \Yarren Counties a great forest park as a 
memorial to its sons 'vho made the supreme sacrifice in the GTeat 
\Yar has made some progress. By a bill (Senate 260) it was provided 
that the High Point property in Sussex County should be acqnirec1, 
the improvements dernted to a hospital or home, and the wild land 
transferred to tl1is Department as a part of the proposed Memorial 
Park. The Board ag-rees with the Governor that the need for, or 
va]ne of the proposed home or sanitarim11, is questionable, while ad­
liering to its rccommenr1ation that the anilable wild land "·itl1in 
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the area marked out in Hl18 shall be acquired by degrees, and a park 

created for the benefit of the \Y:h:ole people. 
New Jersey needs a playground in the hills, easy to reach, roomy, 

and with its natural attractions disturbed as little as possible. Various 
states and cities are proYiding camping grounds in attractive localities. 
New Jersey can match the best at a low cost. The Kittatinny 
Mountain is a series of wild, rough ridges completely forested and 
<>xtending from the Sew York line to the Delaware Water Gap, a 
distance of 36 miles. It yaries in width from three to five miles and 
in height from 600 feet to 1,800 feet. Within its limits are the 
best trout streams in the State and many places suitable for camping 
parties. Yet it is all within three hours of Newark or Jersey City 

by train or motor. 
In proposing that Kew J er&ey' s memorial to her fallen sol c1iers 

take the form of a forest park, the thought is that there shall be 
created out of the heart of the home State a monument that shall 
not be subject to decay, but be everlasting. The plan lends itself 
easily to the erection of Organization, or Post, memorials of many 
kinds-monuments of stone or bronze, shelter houses, ohservation 
towers, so built and so dedicated that the region shall become a 

place of pilgrimage. 
The State now owns 7,231 acres of the land desired and a lake of 

560 acres. To increase th:at to approximately 40,000 acres will cost 
not over $250,000, and the purchases should be distributed over a 
number of years. The maintenance cost of the whole area need 
not exceed $10,000 a year, and after no more than 20 .mars will be 
nothing at all, as the timber yield of the forest will then easily coYer 

all necessary expeme. 
'r.he project is further commended by the practical assurance that 

the establi&hment of rnch a park will tend to redeem that part of 
the State from its present depressed condition and bring its farms 
and villages greater actiYity. and greater value in the tax list. 

WASHIXGTO~ CROSSI~G ME:MORIAL 

The Legislature ha.ving appropriated $10,000 "For the purchase of 
the McKonkey Ferry House and the deYeloprnent of not more than 
ten acres of the State park at Washington Crossing" the Board has 
taken steps to start this long deferred project. 

2 
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Charles \r. Le1ffitt, Landscape Engineer, has prepared an attractive 
plan conformable with the language of tbe appropriation act; ne­
gotiations are under way for the acquisition of the :M:cKonkey Ferry 
House and a small tract of land about it; and the Chosen Freeholders 
of Mercer County are planning to make the necessary highway changes. 

The Leavitt plan contemplates a park of nine acres described by its 
author thus: 

"This land extends north from the Pennington Road about 1,2()0 
feet on both sides of the State Highway ancl paralleling it, in a strip 
approximatel.1· 350 feet 1vicle. The whole plot, as it should, has the 
effect of bordering the ri1·er hank. It commands the Janel to the east, 
oYer which the troops started their Trenton march after landing, 
but, more important, it commands the ri1·er and tlie river banks on 
both sides, and the ~IcKonkey Ferry House. 

"I\Iy design pro1·ic1es an entrance to the park at the interrnction of 
the Pennington Road "·ith the State Highway, which is the first 
warning coming up from Trenton of the crm:sing, and here I propose 
a treatment of Colonial gates and walls 1vith a commemorative tablet." 

Through the park a road 18 feet wide cunes to the rrest of the 
bluff where an Owrlook is provided; thence it fal1s, past the Ferry 
Hon~e, to the upper. or Lambertville gate Appropriate shrubbery 
and plantations are proposed. And having in mind the possibility of 
a :\lational bridge spanning the river, provision is made to convert the 
Overlook to a hri(lge approach without affrding the integrity of the 
park. 

'l'he appropriation now arnilable will sernre the Ferrv House 
property and prO\ide for a beginning in the dewlopment of the park; 
more mone_\' is needed to acquire the three front lots to which the 
State never has taken title, and which are necessary to the completion 
of any project. After that shonk1 come the arqnisition of the strip 
between the highwa.1· and the canal, inclndec1 in the landscapist's plan 
but not within the scope of the appropriation, and then of the land 
between the railroad and the riYer, comerning which Mr. Leavitt 
observes "it seems most essential, from rm historic and sentimental 
standpoint, that the park, as a memorial. in addition to the ten acres 
jnst described, should include intact the land down to the water's 
edge for the whole park frontage for as far as ~ ew Jersey was con­
cerned, the 1rnter's eclge and the ferrv home 11·ere the stage on ·which 
this most important clrama was enacted. ~\lready bnngalows anr1 
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other undesirable buildings are creeping down the river bank. Yet 
it is the very essence of We memorial that the shore should be kept 
as in "Washington's day. To date the State has not acquired the 
shore. That should be the next legislative action." 

With reference to how far the State should go in this project this 
Board again asks the will of the Legislature. As the law now stands 
the Department must have in mind the ultimate creation of a park 
of "not to exceed 350 acres" (P. L. 1919, p. 349) and must hold, 
subject to provision for its deYelopment, the ninety odd acres, of land, 
out of the 100 acres bought in 1913, not required: to carry out the 
present plan. Upon this point Mr. Leavitt remarks, "I can see no 
objection to disposing of the property the State owns lying to the 
east of this acreage. It is superfluous from the historic standpoint 
of the actual crossing, and the cost of upkeep would necessarily be 

high for so great an area." 

ST-~TE MUSEUM 

An inevitable consequence of the curtailment of the Museum room re­
ported last year has been the suspension of special exhibits and a ma­
terial decrease in the attendance. The Board feels obliged strongly to 
protest agaiDJst this abridgement of an important educational influence. 
T'here remained only to deYelop to the utmost thiat branch of the 
Museum's activities having to do with visual instruction by providing 
material to be loaned to the schools. The facilities offered have been 
used to the limit of the organization's capacity. No less than 42,856 
lantern slides, 1,500 motion picture reels, and 2,078 loan collections 
of v1arious sorts were circulated. Reports made from the schoo1s and 
the associations using the material show that a total of 1,168,000 

people attended the presentations. 
But one conclusion can be drawn from this record, namely, that there 

is a positive need for this service in the State's educational system; 
that th:e State Museum has laid a fine foundation for a much more 
elaborate provision; and that the neglect of the opportunity to utilize 
this power to the fullest is unfortunate in every respect. The Board 
renews its recommendation that provision be made for the extension 
of this work, and for adequate quarters for the exhibition of much 

Museum material that now is stored away. 
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TESTI~G LAJ:OH.\TOHY 

This organization continues to clernte the greater part 0£ its ac­
tivities to the work of the Higlmay Department. "\Yith a very 
complete equipn>ent, the laboratory ranks a~ one of the best in the 
country, and its 1rnrk is of so high a character that there is little room 
for question concerning the quality of the materials med in State road 
construction. 

Late in the year agreement was macle 1Yilh the State Purchasing 
Agent and with the Department of Institutions ancl Agencies by which 
coal and certain kinds of construction material will be purchased on 
the basis of laboratory tests. It has long been the desire of the Board 
that the laboratory should broaden its fiel(l 0£ activity, since there can 
be no doubt that purchases made upon carefully drawn specifications 
an cl precise tests of deli rnries are the trne ba:0is upon which to conduct 
the State's business. 

Some consideration has been giYen tlie qne,;:tion of undertaking tec:ts 
for county and municipal construction anc1 purchasing departments. 
The only difficulty lies in proYiding the necessary working force, to 
rntisfy a Yery irregular and rnriahle demand. 

SOIL ST~RYEY 

The surveying, mapping, and describing the soil~ of tlie State, begun 
in 1909 approaches completion. This :~ear ;)30 sqnare miles of the 
'l'renton area and 70 miles of the Salem area haYe been coYered and 
the report on the "'.\fillville area pnhlishecl. There remains only to 
finish the field work on tb:e 'l'renton and Salem areas and to publish 
the reports of Ch~fa:worth, Trenton and Salem areas. It is expected 
that all this, will he done by the enc1 of 19?2. If, howeYer, it should 
he desirable to pnbfoh a general mil map of the entire State on one 
sheet, some adoitional "~ork ;:rn;::t be rlone in Bergen a11i! Essex 
Counties. 





r:~---; ·--------------

Figs. 4 to 9. A group of pictures from "Industrial Opportunities in 
New Jersey." 
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MINING 

'rhe fact, recently disclosed, that, on an areal basis, New Jersey · 
ranks third in mining, serves to draw attention to this important 
group of our resources. Although this Department has investigative 
and advisory powers only it strives constantly to aid in the development 
of many unutilized: deposits. The Geologist's report, page 28, and 
the statistics of production, page 97, record important details. 

SHARK RIVER IMPROVEMENT 

Through a settlement 'with the Title Guaranty and Surety Company 
by which $11,000 was paid to the State on account of the bond given 
by the defaulting Bay Dredging and Contracting Company this under­
taking, begun in 1912 by the old Geological Survey, prosecuted under 
many difficulties and practically concluded in 1918, has finnlly been 
wound up. A complete financial statement is filed with the Comp-

troller of the Treasury. 

PUJLICATIONS 

By statutory mandate tlie Board is required to make an annual 
report, and also to publish the most important of its findings and 
recommendations for the information of tb'e public. In the conviction 
that the printers' art is the most effective means of presenting facts, 
advantages and opportunities to those who want to, or should, know 
them, there have been issued from time to time in attractive form a 
variety of what is believed to be valuable publications. T.he list for 
1921, printed at page 96, is short because money to extend it has been 
denied. A much greater effort in this direction is desirable, and, with 
an appropriation, entirely possible as material is not lacking. 

There is ground for complaint of the delayed printing or annual 
reports. Instead of being ready for the I,egislature the Departmental 
Report for 1920, submitted October 6, 1920, was not delivered until 
July 26, 1921. The Report for 1919, submitted October 1, 1919, was 
not delivered until ,Tune 7, 1920. Any publication of this character 

loses much of its value by being so belated. 
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The creation of a water supply fund ( p. 13) provides for seYeral 
important projects that have been urgecl in earlier reports. There 
remain a number of others so material to State welfare that the Board 
recognizes an obligation to keep them hefore the Legislature and the 
public. It is urged that at the earliest po"sihle date proYision he made 
for the following : 

1. Control of salt marsh mosquitoes with penal labor, for which an 
appropriation of not more than $200,000 a :;·ear for five years is needed. 
(See page ~l.) 

2. A material strengthening of the Forest Fire Service. An 
appropriation of only $56,000 for next year and $36,000 a year there­
after, more than now is provided, 11·.ill maintain an efficient senice. 
(See page l S.) 

3. Provision haring been made to purchase the McKonkey Ferry 
House, a moderate appropriation should be made annually to carry 
the Washington Crossing Park project to completion. $25,000 for 
next year is recommended. (See page 1 7.) 

4. T,he proposal that a Memorial Forest Park be created in Susrnx 
and ·warren Counties has met with much apprornl. An appropriation 
of $40,000 will set the unclertaking well on its way. (See. page 16.) 

5. rrwo more Assistant Foresters are urgently needed; one to advise 
with and help shacle tree interests, the other to stimulate the de­
Yelopment of private forests on a commercial basis. $4-,600 a year 
will maintain both!. (See page 16.) 

6. 'l';he State Museum has deYelopec1 under many clifficnlties a 
scheme of visual instruction that is ;:ening well tbe educational 
agencies, largely those in suburban ancl rural communities. Adequate 
housing and increaeed facilities are almost imperative. An additional 
appropriation of $5,000 will do muclJ. (See page 19.) 

7. 'l'he Departrnent''s effort to make Xew JerFey known has been 
so successful that an extension of this undertaking, with a provision 
for printing of not less than $5,000 a year for several years promises 
most positiYe results. (See page .?1.) 

Recognizing the need for economy at this time, and that the T~egis­
lature has been generous in its proyi,;;ion heretofore, the Board will 
refrain from asking for money for all the projects here ennmeratec1. 
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It is convinced, however, that everyone is in the interest of true con,. 
servation, and that each truly represents an investment rather than 
an expenditure. Notwithstanding her rapid growth and manifold 
interests, many portions of New Jersey are backward and undeveloped. 
A bright future is hers for the seeking. 

THE BOARD OF CONSERVATION AND DEVELOPMENT 

By w. EDWIX FLORANCE, 

President. 



Financial Statement 
FOR THE FISCAL YEAR ExDIXG .h."XE :io, 1921 

RECEIPTS 

Appropriations-
Salaries .................................... . 
Traveling expenses ......................... . 
Blanks, stntfone'l'r. printing and ofoce equipment 
Postage .............. ~ .................... . 
Incidentals ................... · · ........ · ··1· · 
State's .share of forest fire bills ..... , ......... . 
l<'uel and power . . . . . . . . . .................. . 
InsuranC'e .................................. . 
'!'ax lieu on t'=tate forests .................. 1 •• 

Repairs-Laborator~· and State forest buildings 
X ew laborator~· !'quipnwnt ................... . 
Maintenance of "'ashington Crossing Park .... . 
Ilefunds for loss of loan material from State 

:Museum ................................. . 
For sen-ices of C. C. Yermeule in case ~tate of 

New .Jersey vs. Title Guaranty and ~Eretr 
Compan~· ....•............................ 

$57,450.00 
12,980.00 

6,420.00 
1,600.00 
4,040.00 

10,800.00 
()50.00 
325.00 
345.00 
260.00 
700.00 
455.00 

11.80 

252.60 

'l'otal ............................................ . 

DrsBuRSE~IEXTs 

AD)I!XISTRATIOX 

Salaries-Cl!,rical ................... ·!· .........• 
Traveling expenses-Board members .............. . 
Printing, stationery and blanks ..............•..... 
Postage ................................... ~ ... . 
Telephone and telegraph ........................ . 
Express and freight ............................ . 
Books, instruments and equipment ............... . 
Insurance .......................... ~ .......... . 
Incidentals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Total 

LAXfl IIEGISTHY .\Xll Pl~BLICITl' 

Salaries ....................................... . 
Traveling expenses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
~pecial printing (not forms) ................... . 
Advertising and exl11bits ........................ . 

Total 

(.24) 

$6,779.22 
120.30 

1,977.98 
1,599.43 

634.83 
235.71 
419.41 
267.12 
120.2!) 

$4,580.00 
781.73 

2,771.76 
846.19 

$96,589.40 

:i;12,rn4.:.m 

$8,979.6i' 
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Dl\"IRION OF GEOLOGY AND WATERS 

Geologist, Assistant. Geologist and Special Assistants 
·-·Salaries ................................... . 

Traveling expenses ......................... . 
\Yater Supply·-Salaries ......................... . 

Traveling expenses ............... . 
Soil Survey-Salaries .......................... . 

'.rraveling expenses ................ . 
Testing Laboratory-Salaries .................... . 

Eq,tipmei.;t lind suprilies ..... . 
l\luseum-Salaries .............................. . 

Traveling expenses .... · ............... . 
Equipment and supplies ............... . 

Printing maps ................................. . 
Inddentals .................................... . 

$8,341.67 
866.37 

3,000.00 
469.09 

3,600.00 
2,275.4~ 

5,400.70 
2,375.713 
3,fl86.50 

74.06 
1,376.38 

720.00 
110.67 

Total .....• , ...... · .......... · · · · · · · · · · · · · · · · · · · · · · 

DIVISION 01" FORE~'l"RY AND PARKS 

l!'oresters (including Director )-$alaries .......... . 
Traveling expenses .. 

Firewardens-Salaries ........................... . 
Traveling expenses ................ . 

Fire service equipment .......................... . 
Township fire bills .............................. . 
Maintaining State fcrest~-Salarills and labor ..... . 

Supplies and equipment .. 
•.rax lieu .............. . 

Incidentals • ...•... ··I· .•...............•......•• 

$7,772.90 
1,049.63 

10,695.33 
6,800.00 

201.5G 
10,276.26 

3,641.21 
394.14 
330.08 
125.60 

Total ............................................ . 
For services of C. C. Verrneule in case State of New Jersev vs. 

'l'itle Guaranty and Surety Company ................ : ... . 
Reverted to State Treasury ................................ . 

LAXD PURCHASE ACCOUNT 

Balance of appropriation .................................. . 

WA'l'ER SUPPLY FUND 

(Avail able only under an appropriation.) 

Balance July 1, 1920 ............................ . 
Receipts from July 1 to June 30, 1921. ............ . 

$1,743.87 
73,923.12 

Total ............................................. . 

25 

$32,656.64 

$41,286.80 

252.60 
1,259.39 

$96,589.40 

$75,u66.D9 
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CASH ACCOl;XT 

RECEJPTS 

Balance on hand J nl~· 1, 1G20 ................. . 
Sale of maps and reportf' ........................ . 
Rentals and sales from Statl' forests and parks ..... . 
Fire penalties ................................. . 
~Iiscellaneous .................................. . 

DISBUBSE~IE:\"T" 
Paid to State Treasurer-

From sales, rentals, etc ...................... . 
From fire penalties ......................... . 

Paid township treasmers from fire penalties ....... . 
Court fees ..................................... . 
Balance on band .June 30, 1921 .............. , ..... . 

$297.G4 
1,412.45 

703.30 
2,145.IG 

40.3G 
·----- $4,590.0!) 

$2,105.97 
G82.03 

1,362.41 
28.GH 

420.0!J 
$4,G!YJ.O!J 
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Report of the State Geologist 

HENRY B. Ku::11M:EL 

The work of the Division of Geology and Waters, including the 
Testing Laboratory and the State Museum, for the year 1920-1921, 
is summarized in the following paragraphs: 

TOPOGRAPHY AND ENGINEERING 

Bench marks.-No new lines of levels were run during the year, 
but the manuscript of a report liFting the marks previously established 
was forwarded to the State Printing Board for publication. Late in 
the year this was authorized, and the report will be ready for dis­
trilmtion to engineers and others some time in the autumn of rn21. 

Revi.sion of topographic maplS.-'rhr. stock of several atlas sheets 
has become so far depleted as to necessitate new editions in the near 
future. Of these sheets, Nos. 24 andi 26 had not been reviseil for a 
number of years, whereas there had been many changes in the culture. 
This was particularly true of sheet No. 26, which covers the metro~oli­
tan district about Newark and Jersey City and extends from Perth 
Amboy on the south to Paterson on the north. The changes on sheet 
No. 24-Warren and Hunterdon Counties--were not extensive, except 
in the immediate vicinity of a few cities. 

The revision of sheet No. 26 was undertaken by Loren P. Plummer, 
Jr., but was not completed during the year, lack of funds for this work 
necessitating its temporary suspension before completion. 'rhe changes 
on sheet No. 24 were made by the State Geologist and the revised map 
waa sent to the engraver near the close of the year. 

In co-operation with the State Highway Department, copy for a 
new edition of the State Highway Map was prepared and the edition 
printed. It is recognized that the present map does not show the in­
formation most desired by automobilists, inasmuch as it indicates the 

(27') 



agencies by which the rnrious roads ha re been improved-~not the 
character of the improYement and the present condition of the road. 
Arrangements have Leen made for the preparation of a new matJ w.hich 
will show the type of improrement. The State Highway Department 
11·ill furnish the data and prepare the copy and this Department will 
undertake its printing and distribution. 

New rnaps needed.--A number of atlas sheets of the State topographic 
maps are at present out of print, and the stock of others is very low. 
Several of these 8hould be revised before new editions are printed. 
::\either the money nor the experienced help necessary to accomplish 
this promptly are at present a vailabl~. If the money were in hand, 
the men might be founcl. :For several years the appropriations for map 
work have been at a mininrnm, considerabl~· below the arerage needed 
to keep a stock of all maps on hand and to make the needed revisions 
from time to time. Cnless our approzJriations for this work are con­
sirlerrtuly inrYeaserl .fur sereml :1JNll"', t71c sale of these map,~ wi[l /)(" 

much curt:ailed. 
Increased prices.-For thirty years the standard price of atlas sheets 

has been 2ti cents-a figure which covered the cost of paper and print­
ing, with a small margin for postage. During recent years, however, 
the expense of ne"' editions has greatly increased, so that the actual 
cost of the more recently published mapf' in editions of 1,000 has 
been considerably more tban thio, although the average cos,t of all the 
maps in stock for a time permitted the old price to be retained. 

However, it became necessary on J annar:· L rn·21, to raise the price 
of all dandard sheets to JO cents, and of tlie E'heets eowring the entire 
Sta~ to 50 cents. 

::\ITXIXG AXD J\IIXERAL IXDCSTHY 

Jlineral statistics.-The collection of statistics for 1920 relating 
to tl1e industry has been con !inuecl co-opera tiYe l.r with the United 
States Geological Suffey. For the year 1919 the data were collecteil 
under the anspicies of the 1Jnitec1 State;: Census Bureau, and the clela)' 
in tlie compilation of flnal results was so great that the figures were 
not arnilable for inclusion in the last annual report. They will, how­
eYer .. he given 1with the fig1ues for 19?0 in the present report. 

The total rnlue of the mineral products in Ne"' ,Jersey in 1919 was 
$56,7S8,!1Ci7. and in 19?0. $8?,13-L233. This m1s an increase of 
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$25,345,266. The summary figures published on page 103 giYe the 
details. 

This work is in the immediate charge of the Assistant State Geolo­
gist, who has compiled the data given on page 97. Incidental to the 
work has been correspondence with the co-operating Suney, the an­
swering of numerous inquiries in regard to the output of rnrions 
products, the rank of the State and lists of producers, assistar;ce in the 
preparation of press bulletins, and visiting rnrious producers who 
would not otberwist~~ report their production. 

Developrnent of resources.-No small part oJ' the work of the State 
Geologist and Ass~shmt State Geologist has been in answering in­
quiries regarding the occurrence of raw materials. Closely allied to 
this is the examination of specimens submitted. The Department cfln­
not .and does not undertake the chemical or mechanical analyses of 
specimens for prirnte parties, except in cat:e,: wbere their analysis 
would furnish inform a ti on oJ' immediate Yalue to the Department. 
It is, however, the practirn to examine specimens submitted and giYe 
an opinion as to their probable value, and, wlierc desirnble, advise as 
to farther Eteps to he taken regarding the deposits. Duri11g the pa:ot 
year surh inquiries haYe coYered clay, rnnd, greensand marl, iron ore. 
zinc ore, ground quartz, diatornaceons earth, serpentine, feldspar, lime­
stone, manganese ore. Some inquiries can be readily aniswered. Other 
requests for information necessitate considerable search throngh the 
rncords and publicntions of the GeologiL·al Suney. It is not alway" 
easy to determine to what extent ihe information thus gi Yen is in­
fluential in ectablisliing a new industry or strengthening one alreaclj' 
established, or preventing an unwise expenditure of money in fruitlec;s 
prospecting. Frmn the standpoint of true ronserration of resmures. 
it is, of course, as important to discourage unwise exploitation, which 
is doomed to failure. HS it is to enrnnrage enterprises with solid 
foundations. 

'J'he Department does not concern itf'clf 1Yith the commercial and 
finarn·ial sides of the prohlern, howeYeL· important these may be. Its 
achice relates solel:r to the character of the raw materials, its probahle 
abundance, availability, etc. 

'The most important developments which hare come to the Dep::nt­
rnent's attention, regarding which advice 11'as1 furnished, are the utili­
zation of a new clay near Trenton; of a limestone deposit near Car­
pentersYille to prorlme varicrns l1igh-grnclc calcium salts, m: 1Yell as 
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ordinary lime, hydrated lime, etc.; of greensanc1 marl for softening 
\rnlers in place of the natural and synthetic zeolites used in recent 
years in certain water-softening processes. 

son. si:.;nnff 

The Soil Survey, carried on in co-opcrniion with the Bureau of 
Soils of the United States Department of Agriculture, is providing 
a detailed inventory of the soil resources of New Jersey, area by area. 
The progress of the work is shown by the accompanY.ing map (Fig. 11). 
Reports and maps of tbe Sussex, Freehold, Camden, Belvidere and 
::\Iilhille areas liave been published; those for the Bernardsville and 
Chatsworth areas are in course of publication, and 1will probably be 
issned in ad:V'ance of this report. The Trenton and Salem areas are 
being surveyed. 

The cost of making a soil survey is small. The entire experne of 
smveying an area of 800 square miles, exclusiYe of printing the map 
and report, is less than the cost to build one-fourth of a mile of concrete 
road. For the year 1919-1920 the cost was 1.8 cents per acre surveyed, 
and for 1920-1921, it \ms. 2.6 cents. During the year ending June 
30, 1921, 530 square miles of the Trenton area were suneved and 70 
srprnre miles of the Salem area. At the close of the :mar there 
remained 134 square miles in the Trenton area nns1irYeyec1, and 460 
square miles in the Salem area. 
· '11he value of a rnil snney has heen t:et forth in a recently publislied 
bulletin from which the following quotation is macle.1 

"Such a rnrvey is Yaluahle. to the inclivic1nal farmer because it 
classifies tbe agricultmnl and 11011-agricnltmal 1anc1. It diYides the 
soils which are adapted to general farming or grazing from those which 
:ire snitecl to various specializecl crops, and it giws nn idea of their 
relative rnlue. The soil s1uw:- alrn classifies lands rnitahle for forestry 
purposes. It indicates swamp lands capable of reclamation, the dry 
lnml~ snitshk for dry farming, ancl foe arid soil" whir-h maY he profit­
ahly irrig-atecl. As experiment stations conduct fertilit_v tests on the 
r!ifferent soils and include the resnlts in soil mneY reports, the farmer 
ma~' utilize these in determining the natmal fertilit~- and needs of 

'The Value of rthe Roil ~nne,·. Bulletin IT. Pnbli,hed by the American 
A<sociation of Roil Surwy "\Yorhrs, J\fodison. "·.is. 



Fig. 11. Map showing progress of the Soil Survey. Reports on the Sus­
sex, Freehold, Camden, Belvidere and Millville areas have been p1u'b· 
lished. Reports on the Bernardsville and Chatsworth areas are awaiting 
printing. The Trenton and Salem areas are being su1·veyed. 
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the soil, what crops to raise, and how to treat and manage the different 
iK'ils on his own farm. 

":Fa.rmers looking for new locations, and c:ity folks wanting to buy 
farms find the soil su"J:vey maps and accompanying reports to be what 
they need firE>t to consult. Real estate dealers, land appraisers, and 
bankers making farm loans can use the soil surveys in determining 
land values. Colonization agents find the soil surveys useful in loca­
ting settlers in new territory. 

"Road engineers use the soil maps in locating roads and in finding 
suitable road building material. various manufacturing industries, 
such as canners, makers of clay products and cement, find the surveys 
useful in selecting locations for factories. The soil maps indicate 
deposits of materials of industrial importance, such as gravel, sand, 
shale, tile, brick and pottery clays, limestone, and marl. 

"High schools and colleges giving instruction in agriculture are 
using the soil surveys in dealing with soil and crop problems. County 
agricultural agents and agricultural extension specialists find constant 
use for the information contained in the soil survey maps and reports. 

"Soil experts of the experiment sfations, by knowing the soils of 
each county as shown on the soil maps, can be of great service to the 
farmer in helping to solve his soil problems. 'l'he maps also help in 
improving methods of farm management and in determining the cost 
of crop products. 'I'hey are of great value in the establishment of 
drainage districts and in planning drainage systems for individual 
farms. 

"In all fertility and crop production inves>tigations the experiment 
station workers find constant use for soil maps and reports. 

"Without a soil survey the location of representative fields for soil 
fertility tes'ts is guess work, arid the results secured cannot be fully 
utilized unless the locations and extent of similar soil areas in the 
other parts of the State are definitely known. 

"Another unusual but very important use which is being made of 
soil surveys is in connection with the large life insurance companies. 
They use these maps in making public health and sanitary surveys and 
they find them very valuable in investigations bearing upon the health 
and well being of the people in particular communities. 

"The <letail survey is made by the soil experts going over every 
section of land' at intervals of about one-fourth mile. They care­
fully inspect every forty acres and show soil variations on the map as 
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small as from fiw to ten acres. Two men 1rork together. Witb a soil 
auger they examine the snrfac:e and subsoil to a cleptb of three feet. In 
some instances borings are made to a depth of six feet. Hepresenfative 
3amples of each type are collected am1 sent to the laboratory for 
<lllalysis. 

"A report accompanying each ~oil rnap foll.1· describes tlie prnp­
erties of the soil and subsoil, topograph~·, water supply, and drainage 
conditions, crop adaptation, general fertilifr, systems of farming, 
anc1 methods of soil rnanagemei1t followecl. There is also included 
a general discussion of the agric:ultnral cleYelopment of tile county, 
farm improvements, important products, markets, tran~portation 

facilities_, and the general condition of the community." 
Probably not all the uses aborn specified are made of every report 

ancl mil map issued, as conditions rnry in different states, but every 
report issued serves some of the abore uses. There is certainly 
erery reason to believe that this work 1rill prore as valuable in Xe\\· 
J erc:e.1' as in any otlier state. 

There is a distinct advantage in carrying it on in co-operation witli 
the i\ ational Bureau of Soils. X ot onl,1· does the larger bureau 
fnrnish workers and share in the expeme of the field work, but it 
also publishes the report and maps and makes the pl1ysical ana1}'8eS. 
~Ioreoyer, it rnpeni:0es tbe execution of the work on the technical 
side, establisbes the standards, and sees to it that the ela,;:sificatiom 
are made uniform with tho~e of other states, in so far as the soilsi are 
alike. 

Tl1e personnel of tLe field workers dnring the ;;:eason of 1920-19.?1 
and the dates of field work were as follmn': Dep<Htment of Con­
servation and De1·elopment, L. L. Lee in cliarge, .Tnly 1 to December 
24, 1920; April 12 to .Tune 30, 19.?1. William Selb;er, .July 1 to 
December .24, 19?0; April 12 to June 30, 1921. Bureau of Soils. 
E. B. Deeter, July 1 to Xovember 24, 19?0: G. ~f. l\JcYey, July l to 
September 15, 19?0; C. B. 1Ianifolcl, October 1 to December 22, rn·20: 
:Mav 10 to .Tune 30, 19?1; TI. T. A. Burke. ':\Tay 3 to .Tune ;10, 10?1. 

Six hundred square miles were mapped. Thi,: was nearly 200 square 
miles less than in tlic preYions :·ear, cl ne cl1iefh to greater complexity 
of the soil problems, h11t in part to the fact that the Bnr8an of Soils 
found it necessnrT to assign to N mi- J er.;:,py 'cYeral ne11- men without 
experience in nrnpping tl1cse t,1·pes of soil. 
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THE STXfE l\lUSEC:1.11 

General i;tatement.-Dming the past year, tl1e time arn1 energy 
of the :Mnseum stnff lrnYe been ccmfinecl chiefly to lcn<ling material 
to schools, librarief', l'Olllmlmity centers, anrl other organizations of the 
State. 'l'his work hacl ma<fo remarkable strides within the last fow 
years, !mt this year the arnonnt of ser>1 ice renclered has been the great­
C'"t of n,ll. It is interesting to know that tlie approxinrnte total 
mnnber of people readiel1 cl1uing the year b.\· the circulation of 
material am1 lhe exlribih: at the Museum was 1,168,000.~ 'l'hese 
fignres alone are the rno~t conclusiYe evitlence of the growing ap­
preciation of the valne of the :Jimeum to the public. A fine founcla­
tion for thi~ ed'ucatiom1l work has been laid; anll it is hopecl that, 
with more \rorker~, fnn<ls. arnl equipment, still greater progre~s can 
he made in the near futnrc, for then' is ~till a great (leal that has 
not yet been accomplished or ernn begun. 

l'ermanent and spen"a/ e.rl1ibits.--'l'hc regn1ar pennai1ent ex­
hibits on natural history_, geology, and indnRtries of the State were 
on <lisp la~· dnring the year. X o special exhibits were held beca nse 
of the limitation of space, arnl because of the nece,:sity of the staff's 
<levoting it3 entire time to the increased rlemancls for lemling material. 
T1Yo exhibits were adrletl to the "'.\Iusenm's collection~: an exhibit of 
Bi rrl-of-Paradise feathers. aigrettes, and Gonra pigeon-feathers, con­
fo:raterl by the United State,: Go\'Nmnent <lll(l presente<l to tlie 
"'.\Tnsernn bv tJ,e Xaiiorial Auclnbon Society: an<l a collection of 
Flori<la shells exhibiterl 11~· Thoma:< Sommer, age, ll years. 

l~oan ro/Tections.-'l'he loan rnat0rinl is composecl of rnrious frpes 
of collect.ions such, as hmtern ,;li(les, motion-pidnre films, indnshial­
proces:' charts, cases of 11atnra 1 hictory specimens, stereographs, health 
C'l~arfa, monnterl pichues. and special exhibits. Owr :2,000 orders 
for this material werr fillt·(l tluring the :vear, ancl were stuclier1 
h~· 01er one million 1mpik This is clouble the circulation of last 
year. 

1 Paragraph' relatillg to the Stat~ :'lluseum have bt•en preparPd diiefly b~· 
}\fr,. Gre.'"wacz, Acting ('urato1·. 

''I'he abovP figm·e repreRent' the total 1wrRon·1 rPacJ.Nl, but doeR not mean 
that number of different people. 

3 
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Lantern slides.--Through the comte;;:y of rnrious State Depart­
ments, manufacturers, railroad companies, and other organizations, 
many lantern slides, valued at about $2,500, were added by gift and 
loan to the Museum's collection. Many slides were also pnrcha;;:ed, 
including new subjects as well as duplicates, or better views of old 
slides already catalogued. About 1 ±5 lantern-slide lecture sets, with 
accompanying manuscripts, giving a paragraph descriptive of each 
slide, were available for use. These sets coYered subjects on in­
dustries, geography and travel, physical geography, natural history, 
forestry, agriculture and gardens, classical lectures, history, great world 
war, anatomy lessons, health and hygiene, literature, and miscellaneous 
subjects. The lecture rnts were most popular and were in constant 
demand, as they are great time savers for the teachers. 'l'he develop­
ment of the circulation of lantern slides can he seen readily from the 
records for the past four years, given below: 

1!)17-l!llS 1918-l!JUi 1919-1920 1920-1921' 
Slides circulated 3,671 7.31-! 27,662 42,856 

Approximate attendance at showings of lantern "licfos 318,48S 

.Llf otion-picfore films.-'l'his is only the second year that the 
Museum has loaned motion-picture films, but this has already become 
one of the most important branches of its educational wmk. About 
125 films, valued approximately at $15.000 were loaned to the 
Museum for a period of a year by the Bureau of Commercial Eco­
nomics, New .Ten:ey Departments of Child Hygiene and Labor, United 
States Departments of Labor and Interior, the Ford Motor Company. 
and other industrial organizatiom. The'e films covered subjects on 
industries, geograph~' and tra veL safety first, health and hygiene, 
agriculture, and Americanization. :l\Iore than four times as many 
films were circulated this year as laot year, as is shown below: 

1919-l!J~O 

Xumher of rec·ls circnluted.............. 330 

1920-1921 
l,500 

Approximat<' attendance at showings of films . . . . . . . . . 817,397 

Jiiscellaneo11s collecti'.ons.-N ew and duplicate material has been 
prepared and pnrchased throughout the year in order to meet the 
demands for industrial-process charts, natural-history cases, geological 
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models, mounted pictures, and the charts on health· and agriculture. 
A series of new wood charts was made, showing specimens of the 
cross-section, bark, and wood of each tree described, along with a 
picture of its foliage, a distribution map and explanatory labels on 
iderutification, range and habit of gwwth, importance and uses, and 
its value in forestry. 'These charts are loaned in groups of four with 
a general one, telling how a tree grows, the general classification of 
trees, and some facts about X ew Jersey forests. Such charts will 
be made up for about twenty different kinds of trees. The stere­
ograiphs purchased last year prowd to be a successful experiment, so 
both new and duplicate subjects will be added. They were found to 
be especially helpful to the schools which have no facilities for showing 
motion-picture films and lantern slides. 

:Number of loan colledions circulated: 

1917-1918 1918-191!) 1919-1920 1920-1921 
Charts, industrial and agricultural 18ll 500 755 841J 
Natural history cases ........... !) 21) 56 m 
Mounted pictures .............. 448 f.166 1,121 2,078 

Speci1d sch ooi work.--'I'hi s was the first vear tha.t the J\fo ::cum 
carTiPd on its lending work through the ~nmmer months. Weckl.v 
shipments of material were sent to the State Summer Sclwofa at Rut­
ger~ C0llege, N cw Brunswick, Collingswood, Newton, and Ocean 
City, and to rnmmer camps at High Bridge, Franklinvi1le, Fren~h­
town, and Andover. In this way, the ]ending collections were in 
constant use almost the entire )'ear. A special exhibit of lending 
material and a Museum representative were sent to a three-day con­
vention of N cw .Jersey teachers h€ld at Newark in October, at which 
time it was brought to the attention of these delegates that the New 
Jersey State Museum was read>- to co-operate with them in every 
possible way. The material exhibited there was highly approved 
by them. At foe State conference of teachers of vocational agri­
culture held at New Brunswick, OctobeT 25-30, a talk on "How the 
New Jersey State Museum can co-operate wlith the teachers of agri­
culture" wa~ given by Mrs. Greywacz, anc1 the uses of some of the 
exhibits were dernonstrated at that time. S.plendid co-operation ex­
isted between these teachers anc1 the J\Iu~enm throughout the year. 

The Cleveland Sehool of Education and the Western Reserve 
University conducted a eonr::=e in yfaual instruction from June 20 to 
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.Tuly 20, 1921, to which the Museum 1rn,; asked to send a collection 
of its typical exhibits, so that the.Y couh1 be shulied by teachers of 
Cleveland s.ncl representatives from ::\Iuseums and other institutions 
throughout the Fnited States. 1t is gTatif~·ing to know that this 
inateria.l was the least criticised of all the collections studied, and the 
Museum was commended for the work it is doing. Another phase 
of work carried on b.v the Museum wa, the lending of special exhibits 
to libraries anc1 cornnrnnity centers. 

Attenc.&vnce.-The attendance at the :Jiuseum for the year has 
decreased greatly as compare<l 1Yith the »ears when special exhibits 
and class work were held. 

JI on th 
.July ................................ . 

A ttenda.nce 
1,0!l(i 
1.:wo 
1.lUO 

August ..................................... . 
September ................................. . 
October ................................... . !)0() 

~ovember . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,058 
December . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . >118 
.January . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,214 
February . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.0!l2 
March . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,332 
April . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,082 
:.\Jay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . 1,038 
.June . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,25!) 

13,415 

Average attendance• per day .................. ,. 47 
Average attendance per month . . . . . . . . . . . . . . . . . . . . . . . . . . 1,117 

Attendanc" for the year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13,41;) 
People reached by circulation of lending material . . . . . . . . . . . . . . . 1,lGf.,38G 

Total number of people reached by museum . . . . . . . . . . . . . . . . 1,l(i8,80P. 

N eeds.-The needs of the Museum are many. Were it not so, it 
would be failing in its. functions. A State l\1:useum should serve the 
people of the State along many lines, and, therefore, there can be no 
limit to the needs of a living State ::\Imeum in a State as full of 
activity as X ew Jersey. 'l'he present 1I meum needs many things­
adequate rooms, funds for material, fnncls for workers .• but beyond 
and a'bove these there is one supreme need-the need of' a better ap­
preciation by State officials and the Legislature of what the State 
Museum can do for the State. GiYen thi,:_. all other needs will be 
adequately met. 



GEOLOGIST'S HEPO.RT. 

TE8TI:\G LABORATORY 

Mr. R. B. Gage, Chernieal Engineer, has continued in charge of: 
the Tes.ting Laboratory. The work performell during the past fiscal 
year has exceeded in Yolnme and variety that of any previous year, 
and, as heretofore, has been chiefi.v for the State Highway Depart­
ment. 'l'his increase was noi: unexpected, for, as the laboratory be­
comes better equipped an<l it~ force more efficiently qualified to per­
form their duties, it is natural that additional demands will be made 
upon it. 

l\foreoYer, as the adva,ntag·es to he gainerl by using only standard­
ized materials in all kinds of constmction work are more fully recog­
nized, it is to be assumed that acltlitional requests. will be made upon 
the laboratory for assistance, particularly by municipalities not hay­
ing sufficient volume of "·ork to justify the establishing of a labora­
tory of their own. Heqnests of this kincl have increased in number 
during the past year, lrnt in many cases it was impossible to give 
any as,sistance on account of the volume of wo1k then in the labora­
tory being all that. the fon·e was able to liandle. 

Furthermore, there is a question as to how far the facilities of the 
State's laboratory can he placed at the dispornl of municipalities of 
the State, even though pa~·ment is made for services rendered. If a, 
sufficient volume of steacl~· "·ork of this diaracter could be assure'l~, it 
might he possible to harnlle it by the employment of aclclitional help, 
to be paid from the funds rn received, provided such use of funds is 
legal. But with the regular force full~· occupied with State work, ancl 
no regular volume of: municipal work assured, it is impractica.ble to 
hire temporarily the trained assistants neeclecl. It is recognized, ho>v­
ever, that, if in highway work, eounty authorities. can have testecl the 
materia1s used in the count.,·-lmilt roach~ (as clistinct from State-aid 
roads), it will be of great benefit to the State at large. Jt is desirable 
that some method of co-operation shall he worked out. 

In May this Depa.rtment wai' asked by the Department of Institu­
tions and Agencies to te~t in the laboratory all coal to be purchased 
during the coming year for the rnrious 8tate institutions. A plan 
of co-operation was agreed upon by which that Department pays the 
rnlary of the necesrnr.v assistant anrl the cost of special supplies. As 
this work will last for 011ly a fe11·· months during tlte summer, while 
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deliveries of coal are being made, it was necessary to find rnme otheT 
eource of reYenue from ·which to meet the salary of the extra man 
when not engaged on coal analyces. For it must be clearly recognized 
that capable men of the required tn1ining cannot be taken on and laid 
off like day laborers. In this case_. the difficulty has probably been 
met by a tentative agreement that the Bnreau of Architectnre will, 
hereafter, require that many stn1ctnral materials to be used in State 
buildings shall conform to stanc1an1 qwri fications and be tested to 
ensnre this conforrnih. lt is belie1ed t1rnt this policy will resu1t not 
only in better condrnction, lJY the elimination of inferior material, 
but in some cams at least, 11ill permit the nm of nearby materials, 
like sand and gran~l. at less cost. in preference to sirnilaT material 
brought from a distance. 

In its co-operative 1rnrk with the St,nc Highway Department, pome 
ehanges in method ha1e been made. ::\Iaterial inspectors ernployecl by 
the Highwa.y Department haYe ]1ecn placed under the jurisdiction of 
the Director of the bhoratory, w that the laboratory force is solely 
responsible for the proper inspection anc1 approval of materials. These 
material inspectors are stationed at the point~ of production of the 
Yarious kindR of roa(1 nrnteriaL stone, concrete gravel, bituminous and 
concrete eand, asphalt cement, oils. tm "· unc1 Portland cement. They 
pass upon all material intended {or nse in any State or State-aid work. 
They also report daily all materials, accepted or rejected, destination 
of shipments, quantity. name of c-cmsi,2·nee, consignor, ancl manner of 
shipment. Inspectors working under ilie jurisdiction of the labora­
tory are also placed at tlie different a,;;pl1alt-paYing plant~. It i~ tlieir 
duty to see that all materials usec1 in the preparation of lrituminous 
paving mixtures are as specified, ancl that the different mixtures are 
prepared in the manner required. 

All material inspectors are suppliel1 with the equipment that is 
necessary to make such field tesb il" nm\' be required to determine 
roughly the character of the materia),:: and paYing mi'i:tnre;;:. Since 
they are responsible for the correct preparation of the;:e paYing mix­
hues, it is very important that the:· be 1vell trained, experienced men 
in thi~ line of work, if the use of inferior grade~ oi· materials 01· 

methods of construction are to be preventecl. It is ea.sily po~sible to 
lose from $5,000 to $10,000 per rnile of pcffement by permitting the 
use of inferior grades of materials or methods of construction. Un­
fortunately, it has been found Yery rlitftcult to secure men with the 
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desired expenenee, character. and ability, at the salaries establisliecl 
for such poEitiom. 

Personnel.-'l'he numl1er oJ' employees under the jurisdiction of 
the head of the laborator~· during the construction season range~ from 
thirty to thirty-foe. allll ahcn1t one-hall this number during the win­
ter months or non-comtrnction season. Those, tempomrily employed, 
are chiefly the material inspectors, ·who are stationed in the field at 
1he rnrions points of production 01· ~hiprnent of materials. 

fn general, during tlic construction searnn, tlie labon1tory force is 
rnade up a~ follmi-s: 

Chemical Enginet:i·-lhad of the Laboratol'y . . . . . . . . . . . . . 1 
Senior Testing Engineer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
~enior Testing Chemist . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
~resting Engineers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~ 

.T unior Testing Chemists ........................... , . . . 2 
Lahoratory Assistant:' . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Oflke :b'orce-

Stenographers . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . 4 
File Clerk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
-Ylaterials 1.. 'lassifie;· and H ccorder . . . . . . . . . . . . . . . . . . . . . 1 

.Tanitor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
Materials Inspectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 

\Yith the exception of the Chemical Engineer, one chcmic;t, one 
stenograplier, and the janitor, this force is carried on the pay rolls oi 
tbe State Highway Department, c:ince they are engaged almost solely 
in highway work. 

During the past year, the follrrn·ing adclitio,nal efjuipment lrnd heen 
installed in the laboratory: 

1 
1 
1 

20,000 lh. <·apacil> Tiniu,; O!sPn Tcsti11g :\foehiue 
De Val Abrasion )1:1chiHe 
Talbott-Jones Hattier 

1 Dorey Hardness :\Iaehinc 
1 Page T1npaet )laehine for l>cte1·n1ining Toug:hnef..:s 
1 Large Dryi11g l)w•n 

1 
1 

Mechan'ical Sa1Hl SlrnkPrs 
Olsen Briquett!' Testing :\lachiue 
Lap Grimkr nml :-la\Y for Preparing Stone Specimens 
11all Mill 

Sets of cases haYe al-o been installed beneath the benches so that, 
in a general way, the laboratory is now complete as originally in­
tended. 
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During the year the following rnrnple$ \rere tested: 

Portla1id cement . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,61)0 
Stone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 302 
Concrete ~and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 452 
B'itu1nh1on~ ~a1ul .......................... , . 30 
Concrete gran•l . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1K6 
Road grm·pl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123 
('oucrett> enbeH . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . riu7 
A;·phalt cemr"t' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127 
Asphalt ic oi!H aud tarH . . . . . . . . . . . . . . . . . . . . . . . 261 
Bituminou:; pavement mu] mixtnr<'" . . . . . . . . . . . 2R1 
:\Iineral filler.< . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2:3 
Slag . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 120 
Paving hlock' ....................... , . . . . . . . 29 
Coa!H . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46 
Pipes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
Steel . . . . . . .• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 
:!\Ii,e:PllaneonH matnial~ . . . . . . . . . . . . . . . . . . . . . . 25 

Each of these material>' requirer! seH•rn] :-:eparate determinatiorn:, 
a.ml, in some cases, the tests conlc1 not he complete(] in les.s thau 
hrnnt.1·-eight clays. C'om:equentl.Y, tlie m1mber of samples does not 
giYe a Yery clefinite i<lea of the. qnantit.1· of work performed. 

There has alwa~·s been some doubt whether concrete cubes, marle of 
material from the mixer and taken during the corn:frnction of a paYe­
ment, corredly represent. the qualit~- of the concrete in the paYeme.nt. 
To rem ow th is doubt, al'H1 to cletermine \1·hether the required thick­
ness of eon<·retL' is being seeured in the>e pawments, a Calyx core drill 
is nnw in use. 1t is mounte<1 on a truck and is so designed that con­
crete cores from three inches to six inchc~ in diameter can easil~· be 
bored from a conc·rete pan•rnent. n i,.: operate(] 11ll(ler the directioll 
of the laboratory . 

. \t the dose of the ~-e;ir C"nres lia1e been taken from a few paYe­
rnents 011]_1·. and. while no general C"nnc-lmiom can lie clra.\rn. the re·· 
snlts secured rn far sl10w tl:at, in rnme .cases an excess of concrete has 
been nserl, while in othen, the pawmcnt is thinner than required; also 
that consirleraLle clanrnge has been <1om concrete pawments b.r not 
cxerci,.:ing care to keep the ingredients 11,.:ecl in the concrete ,.:eparated 
from the su!J-lm:'e material npon which it mu: c1eposited. 

It is l10pe<1 that with this equipment the came of the prematnre 
failures that luwe in a few instanees cle1-eloped in concrete payemenb 
can be <1eterminec1 aml eliminated in fnhll'e eonstruction. This line 
of i1nestigation should he C'omplete<l c1nring the present comtrnction 
season. 



Figs. 12 to 14. The State Forests contain many attractive spots for 
camping and tramping. 
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1J11ring the pact year. the ialrnratory has been inspecied by engineers, 
and chern ists from rnnnicipalitiec, other states, and the United States 
G01ernment. It nppear" to be the unanimons opinion of tlw'e \rliu 
lnne made these e:-;a11rinati011s tlrnt the lahorator~· ii' one of the lJe"t 
(lesigned and eq11i11i;e<l in tl1e eastern part of the l'nitcd States. 

OIL T'llOSPI::CTlKG 

The belief that oil <':\ii'ts in X ew Jerse1· rn eornmercial flmmtitieF 
still persists, aml efforts to fiml it (·ontimml tlirn11gli the year, lrn1 
with no sm·cess.. The rig 11sefl at I'ro,;pertown was rnore(l to .Tack­
~on's JiiJlf'. :NI011111011th ('om1t.1-. arnl drilling there WHi' in progress at 

the end of the Year. hnt so far witl1(m(. the result" lrnpe(l for. On 
thP basis of thic ernlearm· se1·eral oil ecnnpanies hare been incorporated 
and efforts an~ being ma<le to f'eil stoek. In Yiew of this adivit,\' in 
soliciting fnnrls from the g-eneral pnhlie. it ma,r lie well to reiterate 
"·Jrnt has been saicl in prc·Yionf' reports, that in the opinion of the State 
Ceologi~t there are no knmrn fads nor an1· well-fonrHlerl hypothef'i~, 

which wa.rrant the belief that oil will be fonrHl in (·01mncrcial qnnnti­

ties in this SbtP. The nttempt to find oil here, if made at all, should 
lie umlertaken onh· IJ,1· thnc:e \\'ho can afl'onl the lo~f', whicl1 will proli­
abl,r result. 

CEOLOGY OF XEW .JEilSEY 

In 1fl15 the Geogrnpliieal ~lll'\P\' rrnlilif'he(l, as Bulletin 11, a Fllll1-

lll<ll'_I' of the gc•ology of \e11 .Jersey. The report has been in great 
demand aml the ~up1Jh· has been practic·ally exhm1,tell. In the mean­

time. additional illformation in this arnl 11cighbo1ing "ta,tes Jms ma<le 
ck•ar some of the obs.c·tue problemP. }\Toreon~r, it is probable tJrnt. 
the brevit.v with '11:hic1t facts were l'et forth in Bulletin 1-l acl(lO(l 
~ometliing to tl1e (iitTil'ult.1· of the question (li:ocns.c-:ed. 'l'he time, tliere­
fon;, :-eems opportune not mereh for a republication of Bulletin 1+. 
lmt for a ne1r report, \\·liieh in Lirge measure should he rewritten. Con­
ciclerahle progre8s lrni' bcwn made i 11 the preparation of the reYised 

manuscript and it i:; 11oped it will be rea(ly for pnhlication tlii~ year. 
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l'ERJ\lITS }'OR THE DffERSIO:\ OF \L\TEH 

Acting under the provisions of Chapter 252. La.1rs of IDOi_. arn1 
Chapter 304,, Laws of 1910, which relate to the c1iYersion of water for 
potable purposes, the Board received six applications dming the vear, 
as listed below. The application of the Borough of Verona is worthy 
of special mention in that it emphasized the importance of economical 
development of water supplies, and the adrnlltagc of ·water-supply dis­
tricts over. separate municipal plants for certain groups of adjacent 
communities. The testimony taken on the Bayonne application em­
phasized the need for additional water supply in the North J er>"ey 
J.Ietropolitan District. 

Ja.mes E. Hullfish.-The plans of James E. Hullfish to take an 
additional water f:upply of 2-±,000 gallom daily from springo near the 
village of LawrenceYille, }Iercer County, for augmenting the present 
supply to the village. were filed on July 7, 1920, and approYed by ihe 
Board on September 14, 1920, rnbject to the usnal conditiom. 

Borough of Verona.-The plans of the Borough of Verona were dis­
approved after hearings on December 9 and 16, 1920. Owing to the 
importance of the principles invohed in this application, the decision 
o [ the Board is cinoted in full: 

l :\ THI<: '.\L~'l'TER OF THE AJ·PLlCATlOS 

OF THE BOROUGH OF YERONA. 
Filed Novembcl' 24. H12U. 
Decided Febrna; ,. 10. l~i21. 

DECISIOX. 

Before the Uoanl of (,'m'"ervatioE and Development. 
On November 24, 1920, the Borough of Yerona filed its application for the 

approval by this I~oard of itR plan for obtaining a ne\\~ \vatcr supply from 
1mderground waters \VI thin the borough limits. '\' ot ice of the application waf' 
given and hearings held as required by law, at which an parties interested 
were g-iven opport:mity to be hl•anl. Tbe petitioner, b,· its offit·ials and 
counsel, appeared in support of said ar>plication, and the Borough of Essex 
Fells. by its officinls and counsel, in opposition thereto. 

Before granting an,· application for a snb-smface supply this Board must 
find that tlw plan submitted is justified by public necessit~· or reasonably 
anticipatP<l public use: that it will not intnfrre unduly with the oppor­
tunity of other nrnnicipalities to obtain for themselves a wate1· suppl~· b~· 
taking waters needed for their nse: and that the taking will not unduly 
injure public or private interestc;. Although favorable findings on all three 
of the~e points al'e necess'll'Y fu1· affirmative action, an adver.se finding on 
any one of them makes it necessary to deny the application. 

The present wnter suppl;· of YProna is from a high-level senice plant 
located in the Borough of F}<sex FPlls, which also supplies portions of Essex 
Feil~, Caldwell Hl'<l "\'orth Cald\•:ell. At tl1e present time Vero:rn uses about 
;;-; per cent of the tot<'.! ontput. The wat«r i.~ 1mm1wd from four W'~lls ha,·ini:; nn 
approximate elevation of 500 fret. tlwough S,500 feet nf G-inch pipe to ~ high· 
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service reservoir lo('ated on a hill near 1he boundary betwcien I,s,ex Wells aml 
\' eroua, the normal water elevation being about 650 feet. 'l'IL: water Jiow'< 
int.J the main portion of \'erona through two 6-inch pipe lines, whid1 comwct 
into a 10-inch and 12-inch l'ii1e in Bloomfidd Avenue. 'l'here i:,. also a lo\\·­
lcvel s(rvice whi"11 scpplies Roseland. Essex Fel1s, CaldweE and ~ortl\ 
Caklwell. The t\Yo :-:.erYicC'~ are interico111munieating and are now O\YUe1..l b~Y 
the Borough of Essex }'ells. whieh acquired title in .T uly, 1920, from the Essex 
Fells IDlcctric:o Light ai1d \Yater Cllmpa11~-. a vrivate coeporation. \' eron:t 
purchases the 'vater "·holPc;ale unde1: a contract which expires .July 1. Hl:!2. 
paying 18 cents )J8r thousand gall1;11s, a rate fixed by che Pnblie r tilitie:, 
Conunission in :\larch. 1020. and sells it to the inhabitants of the borough. 
It owns its own 1listributim'1 syst<,lll, except that approxmatcly 2,400 feet o[ 
the tl-i11cl1 suvp1y linPs "'ithin \'croua, and apprnximately 1.950 feet of 4-indt 
distribution lines adjacent thereto and also within Verona are owned by E"';ex 
Fells. 

The water now fnrnislied is of PxcelleLt quality. and the wells used an 
capable of meeting for 50 :rears all probable demands from the municipaliti(•>: 
suvplied. The pumving equipment is rnflieicnt io meet all present demands, 
and, in fact, to furnish praeticall~- t\YicP the present daily draft. The sen·ic;: 
in \' erona is. however, uot wholl~- 2atisfactory. A sudden large Jlow in th1.' 
main vortion of tlw bm·ongh eauses the pressure temporarily to drop so low that 
it is impossible to obtain watc,,, for eithe1· domt•stic or fire purposes in th,~ 

higher portions of the borough on the east and west. 'l'his condition antedates 
the purchase of thE' plr.nt by Essex FeUs, and still continue3. About :JOO 
persons, 10 per cent of tlw population of \'erona, are affoeted now by this 
condition. Its cause is lack of sufficient reservoir storage capacity and 
a11terial capacity in the two 6-inch lines from the re3enoir to the corner (•f 
Bloomfield and Fainiew aYenues nertl' the center of V<>rona. These line, a;'e 
owned in part by Es.sex ]'ells and in part b:r Verona. 

Verona now desires to develop a new source of supply within its <nn. 
territory, \Yhich it will own nnd co~1h'ol, a prot~osition endorsed by a rPfer­
endum vote at the Inst eleetion. It proposes to sink four wells near PecJ'­
man 's Brook in the central part of the borough erect a pumping station, lay 
about 2,200 feet of 10-;neh pipe (in addition to l,OllO feet already laid), 
and construd a 230,000 gallon reservoir cm the "·est hill. 'I'Jw plan ne'""­
sarily involves the abandonment, so far as Yerona is concerned. of the pr<•sent 
source of suppl~-. and the disuse of a part of the present system, a portion 
of which was constructed speeificall~- to n1pply Veror;u. 

In objecting to the propos'ed plaic Essex lj'ells showt•d that Verona takes 
about 82 per cent of all the water pnmpr•d by the eombined high and lnw­
!evcl services; that :ipproximately $37.i:iOO, or 27.2!) vc1· cent of the valm: 
of the plant, had heP11 alk·eated to \'Prona b>· th(' Public Utilities Commis­
sion in fixing the rate Y eroua should pay; that the high-level wells, reserniir. 
pumping station '11ld sev,,ral tl10n,sa11ci feet of pipe line-partly in Esse\'. 
E'eil~ and partly in Vernna-are nsP<l main!,- to supply Verona; and that 
thne will tie relative],· liltlc use for them if Verona ceases to take this 
water. 

Et<scx Felis prq1oses to remed:v the a<lmitted deficiencies in th2 present 
<Jerdee as follows: 'l'he reo,,enofr capacity will be increasc1l from tihe prcspnt 
150.000 to cli_iO.OlJP gallons; the suppl)' s~·stem str0ngthened b~- laying a ll<'\Y 

S-inch pipe from the rescrn1ir to Bloomfield and Fairview avenues in the cPnte" 
of Vcrnna; a 1ww c<,ntrnct entered into at the· cx'isting rate for eighc 
years, Essex Fellf; tc- pa~· for the enlarged reservoir and the 8-inch pipe from 
the reservoir to the Verona 11istl'ibution sy.stem iu Bloomfield '.Avenue, 2.830 
feet, and Verona to pa> for its extension in Bloomfield Asenue from ucar 
Fells Hoad to 1''airview .\. yenue, abcut 1.400 feet, and at the termination of 
the 'contract, Vnona to purchase, at the then valuation, all pipe belonging 
to Essex Fells whkh lies within Verona. Essex Fells also prnpnsl's :b a 
partial alternativ<· a :J00,000 gallon reser·:oir and a 12-year contract. 



COXSERYATIOX AXD DEYELOP.l\IEXT. 

Essex Fells eontuids that its plan \\·ill r1•mf'dy the deL•ets. and is f'quitable 
to both borouglrn. It daims further that it will be unduly injured if Yernna's 
plan is HJl)H'GVf,d. It. th•.•refon'. a·.'ks th• l:oanl to rPfllSl' the application. 

The qt;cstion beforf' tlH' Board is not \Yhei:her Y<'ro;ia should have an 
adequatP and dr'JH'rnlnbk· s2rvieP. 'l'hat i:-; eoncedPd. It is also conceded that 
n1e present serviee is not dP1wmlable and is sometimPs inadequatP. ThP ques­
tion which this Boarcl is ('alle<l npon to decide is wlwthPJ' the plan proposed 
b;· Yerona to obtan the >ervi'l·<', whieh it ought to !awe, is justified. 

Inasmuch as Essf'x Fells ha« pres\'ntecl au alternatl\'e plan, it has beei: 
JJ<•cessan· for the Board to Pxamine in eousid,'rabh~ detail the two proposal:-. 
analyze their relative efficio1c~·, n1ak(' co111pari~onN of cost, ~turl consider th1.~ 

time necessary to rmt thun into Pfhct It has also to conoider e<,rtain broad<''' 
q11estions rela•i11g to the vn1dc11t :::ud economic:il deydopment of tlw watel' 
supplies of th1• State, and their lwal'ing in this r·ast·. 

The Board finds that V1•rona's plan will giye ad<-'quatf' c:crvice on ihe Past 
heights, but that on thP west heights till· sery]r·e \\°ill b•c 'inadequate unlesb 
H conneeting pipe lin<' i~ Jaill in ()ak J-{i<lge _,:\ve1nw ·:-i'~} as to furui8ill a second 
supply line to that flistrict; that E>-s••x Fens· plan will give much bPttet· 
"'!Tice on the west heigbt., than \'Prona's even aftr•r this additional connection 
is m:1de, nud that it will fnl'llish in·actically as gocd sr•ni(·e on the east hei,rhts. 
proYided Verona. cxtPnds the 8-inch )li)le linP as JJl'OJ!•J.se<l; that ev'm if Yernna 
l'Pfllf-'CS to 1nake thii-i lattt'l' iin1n·oven1c11t~ E.~:--.ex Fells' vlan \\"ill 1nake l'.OlJ* 
,]itions on the west hil.l better than Yrrnna·s plan, am! "-ill impron• thP 
:·wl'vice on the e~~t h'ill, but will not 1nakP it adequaf(-~ at all ti1ne:-;, EHse\: 
Frlh<° Jll'OJHHal' r·outemvlntc a gt·t•,1ter resPrroit· ca1nwit.r than Yerona'<S. and 
lif'.i:r.·e give 40 p('l' (·ent- gTPate1" 1·<'~t·rv<~ iu ca;.;P of firP or breakag:e· of tlH-• JHlil11'})~. 

If till' speond )lroposal is a<lopte<l. th1• 1·pse1·vt• will be 100 per ct>nt greater. 
Y Prona',, estimare of the eo,;1 of its pl au is :jii:>(J,!()00. In tl1e opinion ot 

the Board this is tee 1011". Thr~re shouicl iw added the• eos<; of the com'.eelioll'.; 
in ( lak Ridge AvPlllH' on the ""'st hill required to proriclf' atle•111ate sf'rvie,• 
then•. lt \\Tould :-:rPJn Hl'CeH;-;al'y to ufid alt-10 a HU.lll HU.tliei<'Ht to cover the Coi-!t 
nf JHH·cha,sing or duplkating the distribul 1on s,P;tcrn on the west hill lll 

Y crona, which is now owuf'rl by li;'8'PX Fells. for if Verona ae<Jllirf's its own 
:-;up}ll;-, it must assurne the obligation of furnishing all its eiti%en>- with water, 
atL!1 not kav<' a 11oriion of its tPrritor.r tn be supplied hr Et'\sex Fe!Js. Tltt• 
Bonr<l has br,fo1·p it 110 te ... tiinon~· as to tlH· c·m~t nf these n<lditional itf-'1ns and 
it eanuot then•forr• dete1mi11e the totnl enst of th1• Yerena vbu. After earefnl 
,.,,m·iclPration. it seem,; safe to a:-;suni<', it0'.\ eve'.·. that it "·ill be not less than 
:i;(ii·\.000, u1Hl may be nHll'('. 

The proposal of l~,.;,;ex Fdb e:t!ls for an l'StiuiatPrl e:q1!'nditure of $18,400 
by that borough, and the laying of 1.419 feet of 8-ind1 pipe by Y prona at an 
p,.;.(imatPd eost of ~Fi/iOO. 01 ·approxirn:1tely $24,000 iu all. From the stand­
voii:t of <'C'Onorny, the plan of !<:'"""" F1•lb i:-; to be )lrderred. 

}}.;:-:ex F'Pll.:-:' plan ]nvo1YP::-; a charg·p of lk eent'4 JK'I_' thon~and gallon:-; foi 
a contract veriod of 8 or 1~ years. Yet".Jlta cstimal ("l that urHte>· its plan 
,th<> co>t will be 17 cents JH't· thouN:rntl gallon«. but in arriving at thb ti~·ure. 
it take,; no aecouu1 of ti!JO>!' ;1thlitinns to the ca]litnl 'nn'stnwnt indientP<l aborc. 
\vhieh the Board bl'liPn•s to bP 11eceNSnry. Tht> 18 eent )laynwut nuder the 
J<~:-;:.;flx Fe11s' plan earril'N a cf:'rtnin un101·tizatiun of thf' iinyt•;-.;nncut hereto­
fore mndl' in the E"ex Fell:-; plant fo1· the h<•nefit pf Yeronu; while the 
17 cent rat<' makes no pro,·i~ion for this bnt 1n·o,·ick.s for amortization of 
Y emna ·, proposed ne1\· in n•stmr•nt only. The B"ard lJl'lie1'es that e;ome eqm­
table provision should be made by the boroughs to <'over the full outlay. 

The testimoill· shows that ~lJP1'L' is n<"Pd fur n·li!'f at tbt' Parlie:-;t possiblP 
1no111e11t. E:-;:-;p~ FP11s off£•1·s a pla~1 "·hid1 ea::i be (·Url'iPd out within t":ix 
months after au ngTl'ement lH'tWP<'ll tlw two boroughs is rf'a«IH'd. Yerona's plau 
eamwt bl'eo11w opl'rnti1·t> u11til tlw t·xpiratwn of tlw lll"'NPnt eontraet .July 1, 
1 D:.!:2. Tht~ pla11 of f}.:~cx F\-•1L-.:. then-'fore, 1n·on1ise~ the t\arlier !_'eliPf. 
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In its cnnsid<•1·.1tion of this cao:c the Board !ms al,<o lrn<l iu mind er•rta,iu 
brnader aspN•ts of the problem. to whid1 it wishe,; to ~Tfer brieti~·. l t is 
charged b>· Jaw with the "upervi,;ion of the potable watf•r supp1'if',;, in the 
~rate to tlw ernl that the~· nut)' be prnd£e11t1)· and ccopomically <levelo1wd. 
At pres<>nt tlw boroughs of Caldwell. VProna, Bssex ];'ells and Roseland ha1·c 
a common soni'ce of supply. Disregar,Jing fo1· the moment munieipal boumla1)· 
liues and local pride, and cmrnideriug solcly tl1e district as a m~it lrnl'i1w 
an cstablishPd water suppl)· system, the Hoard iH strongly of the opinior 
that the best l'ngint'ering practke, consc1·vation of capital in\cstnwnt, and 
C(onomy of 'JIJ•'ration. denumri the improvf•rnent of the pr•eseut sy~tPm rntlH•r 
than the disiutegrutiou. partial alnm<loument and duplication iEvolved in th(' 
Yerona plan. If the t<'rritory now s<?rveci b)· the existing plant "'''re OJI<' 

1nnni<"ipality, it is inc.onceivnble that that plan wonk be seriously ptopc.sed. 
l~vPn if ~h<' prr><ent dner"c municipal interrflts are takPn into aee(>11nt. it 
may be doubted wlwtlwr the Yerona plan would han~ bN'n formulated if 
thP Es,sPX Fplls' phin had bl'c•n Jll'<'srntP(! a•t nu earlier date. This bemg so, th·~ 
Bourd cannot c·onsent to its :u1option unless it is dearl~· p,~tablbhed that 
£·0-01wratio11 on an t>quitable basiR betwPen the boroughs is impossibl<>. The Board 
believes that sueh an agrPc·nwut should. and can. be worked out on the basi,, 
of tlw proposals ma11P by Bssex Fells. ::-;ince thrne promise mon• effective 
rPlic•f, in shorter time, at a less eost t:wu Yeroua·s plan. aml do not involY(' 
the breaking up c·f the pr0sent syHtem, the Board believes that the,1· are in 
the interest of both boroughs. It thereforp finds that tlw plan proposed b)' 
YProna is not at this time justified by public neressity, and that its eousumma­
tion will rause undnP 1mbli<" injury. It aeeordingly iH disapprovPd and the avpli­
«ation dPnied. 

In so >wtin;;, the Board must not br nnd£''J'~,t11od ns stamJing in the "·a~ 
of thP prompt and eff Petive rPmed:l'ing of th•~ exiscing inadequate servicl'. 
Cules~ T'Jssex Fells shall \\·ithout dday present to Yerona an effective and 
Pquitable plan of f•o-opHation, and upon its aceeptaiH'e by Verona imnw­
dia tely earr.v it into ex£·('utiou, V<"ron:1 ma' l'PllPW itl'l applieation. 

In testinwny "Lf'l'Pof, \\'(', a majority of tlw nwwhPrs of tlw Board ol 
Conservation and ])pyelf•pn1ent. do lwreto set our hand:; and cause the ofhcial 
seal of the Board to be ulfixed hereto and attested by its Hecretary, tlfr, 
tPn th day of Frbrnan·. I ~J:!1. 

PERCIY"\L C'HRYSTJE. 
l'res;dent. 

HENI\Y <'ROFF!' '\VHITE, 
OWEN .WINSTON, 

.TonN A. '\VATERs, 

.foHN L. KrsER, 
Jlcm.bcr8 of tlic Bortvd of Gon;n·valion and De1:eloprnent. 

Attest: 
ALE'RJom GAsrnLL 

Secretary. 

After tlie close of the year, a contract \ms enterccl into between 
Verona a11cl Essex Fells in accorc1a11ce with the above decision. 

City of Bnyo11111e.-The application of the City of Bayonne to take 
a new water rnppl.\' from the Ramavo River. near Oaklarnl, was file·] 
on ·February :21, lDn. Heurnsc of the many important factors which 
entered into tlii,: ea,e, pa,rtiei" in interen agreed to wain~. the require­
ment that the Boanl rnnkc its de('ision within 90 days of filing t11c 
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application. Hearings were held on March 10, April 21, June 9 and 
J nly 7 .. and oral argument was set for September 8, rnn. 

Borough of Sea Girt.-The plans of the Borough of Sea Girt to 
take a new water supply from artesian wells was approved on April 
21, 1921, the amount to be diverted under the permit being limited 
to an average of 500,000 gallons daily dming any montb. 

TJorougl1 of Pompton Lakes.-On June 2, rn21, the Borough Ol 
Pompton Lakes filed an application to take a ne"· \rnter supply from 
Hamapo River at Pompton Lakes clam. X o hearings bad been he LI 
up to the close of the year. 

Town of Bloomfielcl.-On ,Tune 9, 1921, the town of Bloomfield 
filed an application to take a ne11· water snpply from H.arnapo Rivel' 
at Oakland. No hearings ha cl been helr1 np to the close of the year. 

E'i:TEXSIOXS OF TDIE 

On account of general acheri'e conditions for con~truction work, ex­
tensions of time were granted in the following Cffl'2: Borough of 
\Yharton, water rnppl_v, to September 1, 1D'21: Borough of ::\Iendham. 
irater supply, to January G. 1922; Borough of Sa:neYille, water 
cnpply, to May 24·, HJ2'2: Rorongh of Halerlon, to complete proposed 
re>=enoir. to ,January 1, 19'23; -:;[ ew J en:ey Central Power Company, 
to c-omplric proposed dnm 11ear Chester, to January L Hl'?·Z. 

l':'i:CESS DfYEHSTO" ClIAHGloS 

Charges for Hl20.-1.nder tlie pro1isiom: of Chapter ·252, Laws of 
1907, and Cbapter 304. Laws of 1010, all municipal corporations, cor­
porations, or pcrrnns llirnrting water, either from mrface. rnh-snrface, 
1rell or percolating sources, or from any combination of such sources 
for pulJlic water supply purposes, are required to keep accurate rreords 
L,1· meter or otber apprornc1 methods of the amount of 1rnter used and 
to report the >'arne quarterly to the Board, as rncces,oor to the State 
\rater Suppl,\· Commission. The act of 1907 impose~ certain charges 
fur the excess divercion of water from surface sources. 

For the year 1920, tlir Boan1 fixed a rate of $1 per million gallons, 
the minimum rate proYicled hy law. Certification to the State Comp-
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troller of the amount"' due the State, as per the table below, was made 
February 10, 1921, the amount due from each being equal in dollars 
to the figures shown in the last column, the total for all being $28,-
805.14. Of the sum certifie<l $22,245.01 was paid before July 1, or 
within a few days thereafter. The cities of Atlantic City, Newark, 
'l'renton and Sussex are in arrears, and the amounts due from these 
municipalities have been certified by the State Comptroller to the 
Attorney General for collection. 

EXCESS DIVERSION OF SURFACE WATERS, CALENDAR YEAR 1920 

::\fAME OF COMPANY OR 
MUNICIPALITY 

I 
Acquackanonk Water Co ............ ·I 
Atlantic City Water Dept ............ ·I 
Boonton, Town of ................... ! 
Bound Brook Water Co .............. f 
Bridgeton, City of .................. ! 
Buckhorn Springs Water Co ......... ·I 
Burlington, City of .................. i 
Butler 'Vater Co .............. - ..... I 
East .Tersey Water Co ................ I 
Frenchtown Water Co ............... j 
Haockensack Water Co ................ ; 
Hackettstown, Town of . _ ............ I 
High Bridge, Borough of ........... . 
.Tersey City, Oily of ................. . 
Lopatcong Water Co ................ . 
Middlesex ·water Co. . .............. . 
Millville Water Co .................. . 
i\Iomnoutli County Water Co ......... . 
Montclair ·water Co. . .............. . 
Newark, City of ................... . 
New Brunswick, ('ity of ............ . 
Xcw .Jersey Zinc Co ................ . 
X ewton, Town of .................. . 
Rahway, City of ................... . 
.T. A. Roebling's Sons Co. . .......... . 
Somerville 'Vater Co ................ . 
Sussex 'Vater Dept ................. . 
Tintem i\Ianor 'Vater Co .......... _ .. 
Trenton, City of ................... . 

Total Free 
Allo·wance 
In Million 

Gallons 

1,594.296 
l,375.l:i03 

144.021 
158.405 
498.638 

68.406 

I 
I 
I 
I 
I 

2114.191 I 
102.4so I 

;i,323Jlo2 I 
35.686 1 

7,946.mm I 
~)4.940 i 
50.581 I 

H,054.400 
146.400 I 
640.757 
434.ll54 
160.747 

1,007.268 
13,264.450 

939.2!)1 
58.G60 

161.845 
556.1)19 
42.456 

473.360 
48.23!) 

:i ,150.927 
4,H37.:340 

I 
I 

I 
I 
I 

I 
I 
I 
I 
I 

Total 
Diversion 
in Million 

Gallon8 

I 
2,561.100 I 
2,025.407 

237.728 ! 
316.264 
722.863 
114.180 
362.617 
228.270 

11,357-610 
::il.305 

J0,777.705 
189.222 

82.217 
19,588.458 

466.900 
1,491.804 

458.350 
262.06(j 

1,020.660 
17,466.100 

2,476.rn7 
68.173 

244.8M 

I 
I 
I 
I 
I 
I 
! 
i 

I 
I 
i 
I 
I 
I 
I 
I 

1,144.116 I 
114.837 i 
502.8:33 I 
123.155 1 

1,507.515 I 
6,571.400 1 

Excess 
Diversion 
in Million 

Gallons 
and Charge 
in Dollars 

$966.80 
649.50 

93.71 
157.86 
224.22 

45.7'7 
88.43 

125.7!• 
8,033.71 

15.62 
2,831.0:i 

94.28 
31.64 

5,534.(>6 
320.50 
851.05 

23.40 
101.32 

13.39 
4,201.65 
1,53f:.8;) 

9.61 
83.01 

587.20 
72.38 
29.47 
74.92 

356.59 
1,634.0ti 

Wlashington Water Co. . . . . . . . . . . . . . . . 125.575 I 142.880 I 17.30 
1-~---1-----1------

'fotals ................... · ....... ·I 53,891.590 I 82,6U6.726 I 28,805.14 
I I I 
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COLLECTIOX OF JL\CK CIL\IlGES 

Of tl1e amounts due tl1e State 011 acccmnt of m1paicl hack cliarge", 
the sum of $35,(););).;JI 1rns colledecl from the Cit.r of ,Jersey Citv, in­
cluding interest ( $·2. '!7·?.3;)) ; an cl foe ,;;mn of *;"i.0?0.-+6 from the Citv 
of Xew Brunswick. Suit has het•n imtitntecl in the ::\fercer Com1fr 
Conrt to colled the mm of $1+,310.03 from the City of Trenton. 

COX:':L\fl'TTOX FOH Ti'IE YL\H lfl'2() 

'l'lie reports from 20± miter Fupplie,: tlirnugliout tl1t• Sia tr ( whieh 
inclucle all the more important ~ysterns) "hem that cluring the year' 
rn·w a total population oJ about '!.D80.IJOO perrnm: was :<uppliec1 11·ith 
abont 3±0,000,000 gallons of 1n1kr dailY, or at an aYerage rate of 
111 gallons claily per percon. The following table gi1-es a.c1ditio11al 
information on co11rnrnptio11, de.: 

PUBLIC \\'\TI<:[{ f'l'J')'Lms ];\; 1!)20. (C.\LK'<OAH YEAR.) 

sorRCE OT<' SUPPLY Xurnb!'r of Po1rnlaticm 
;:.;y~tP111s Hnpplied 

8urface -i!) l .!)-i-i,ll-14 
e mlerground rnn (i~!l,l (jl 

Cornbina ti on rn :3-ttl.SaH 

Totals 2tH 2.117\l.!)4-i 

f"onsn1nption 
(Gallons daily) 

Total Pet" Person 

:!:~~.;~ua llH 
71,888 104 
~-;::..78-! 10:~ 

.H0.01\i'i 114 

1Juring the year the work of mea,uring the consnmption of water 
hv a portable meter was continued on a nrnnher of systems. A mor1el 
of a ,:pecial flow meter 1rns clesigne1l <llHl built by tlic Water Engineer, 
and tested out in se\'eral places. T!iis meter is still in the process 
of deYeloprnent to meet the neecls of small water plants for an in­
Pxpensi re meter tliat can he readily imtalle1l on their rnpply mains 
and mearnre the total flow withont expert attention. 
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Te•ts liave been made as follows: 

.July 2 to 10, 1920.-.--Buckhorn Springs ·water Company, gral"ity system . 

. July :23 to Jnly 31, 1920~Borough of High Bridge, gravity systPm. 
August 9 to 11, 192()--Tintern Manor 'Vater Company, pump slippage test. 
August 20 to September 1(;, 1920.-.--Lopatcong "\Yater Company, checking Ven-

turi meters. 
October 14 to November 8, Hl20~Special test on Lopatcong 'Yater Company's 

suppl;· main to ealibra1 P modPI of flow meter. 
='lovember 24, 26, Deccmb(•r 1, 2, 8. 10, 15--Special tests at Newark 

'Yater Departmt>ut Laboratory on Clifton Street to ("alibrate flow nwter. 
;J unuary 3 and .Murch 24, l!l20~Special tests at N"ewurk 'Ynt<•r Departuwnt 

Laboratory on 8th Street to calibrate flow meter. 
A.pr·il 20 to 27--Bol"ongh of r;,$PX FelL~. pump slip;mg1' trst. 

INSPECTION OF DA~IS 

No plans for darns were approved during the year. Inspectiom of 
dams under construction, peTmits fo1· which had previously been 
issued, were made as follows: Kennedy Electric Company dam near 
Long Valley, under repair by order of Board, September 10, '24-, 18'2-0; 
\Y. R. Morris dam near Newton, under repair by order of Board, 
X ovember 19, 1920, January 4, 1921; Pocohontas dam at Morris­
town, under repair by permit, NoYernber 19, 1920. Inspections on 
the progress of the Wanaque darn at Midvale were made on March 31 
and May 26, 1921. Contract No. l, which includes constrnction of 
a concrete core wall from surface of ground to bed rock and excarntion 
of diversion channel, was let to W. H. Gahagan, Brooklyn, N. Y., and 
g:round was broken Xovember 2:3, 19.20. On June 30, 1921, tbc ex­
cavation work under the contract wa~ 3! per cent comp1eted. 

Plans are under way for an examination into fhe stability and 
safety of all exicting dams in the State for the purpose of ordering 
repairs w1iere necessm-y to protect life and property. To complete 
ihis work it is estimated that an annual appropriation of at lca:::t 
$1UJOO should be made for a number of years. 

WATEH POWER 

'l'he Department co-operated with the United States Geological 
Survey in making an inventory of all developed water powers of 100 
horse power and over in New Jersey. This inventory was made 
throughout the United States. The ~l2 plants listed in New Jersey 
l1a've a total of 17,186 horse power installed. 

4 
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S'l'HEA:II GAGING 

The Department's repeated yearly requests for funds to re-establiRh 
tlie stream gaging, 'vhich was ahando11ed in 1914, was granted by the 
Legislature of 1921, the appropriation being made from the "\Yater 
Supply Fund. A co-operative agreement has been made with the 
United States Geological Survey, whereby that bureau will furnisli 
a district engineer from iis force to take charge of this work under 
the direction of this Department, at the begi1ning of the iL:cal year 
1921-.22; it will alrn furnish some equipment for the work. 

The im1)ortame of fois undertaking has been set forth in previons 
amrnal reports of tl1e Department. Dming the past year the (lcmand 
for accurate stream-flow data has continued unabated. This has 
shown itself not only in the water-supply cases considered by the 
Board, but alrn by the willingness of many water interests through­
out the State to co-operate with this Department in re-establishing 
this work, which has now been made possible. Arrangements have 
been made with a number of parties whereby they have agreed to 
equip the gaging stations in their territory and this Department has 
agreect to maintain and operate them. 

']'lie continued support for this work 1.Jy yearly approprintion for 
its maintenmwe anct grmvth is abrnlutely nccesRary in order that the 
records may he nninierrupted for a period of years. A record of tl1e 
flow of an_\· rin:r for a single year has comparatively little rnlue on 
acconnt of the wide variation in rainfall and rnsulting run-off from 
.rear to year. Hecords of S to 10 years are of cmll'se of rnnch greater 
value in showing possible extremes of low and high, flow, hnt in snc~1 
F11ort periods there is no aFrnrance that either the minimmn or maxi­
mum flow has been shown. Tl1ese extremes. as well as fr<' con­
tinuous recorch, are needect before our waler resources can he prnr1enth· 
and eco11omically cteveloperl. At the s:1me time invalmihle reconb 
will be available for me in the design and construction of engineering 
works related to stream flo"·, inducting water works, water power, 
flood control, navigation, bridges, etc. 

It is planned to equip about 25 stream-gaging stations clming tlie 
coming year. With the co-operation of the United States Geological 
Survey and private interests, these stations can be installed anct main­
tained in an efficient manner with the appropriations arnilahle. 'l'he 
sum of $10,000 annually should be appropriated io maintain ilw "·ork. 
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An additional appropriation of $5,000 is urged to permanenily equip 
the more important stations with automatic water state registers. 
This will insure obtaining reliable and continuous record:> of the 
water level instead of being dependent. upon the morning and evening 
daily reading by local gage observers, who may often fail to obtain 
critical stages, especially during floods, which may occur between the 

hours of their regular visits. 
During the past year this Department has continued to operate 

the two gaging stations on the South Branch of Haritan River. Ob­
servations of gage heights have been obtained throttghout the year anc1 

discharge measurements made as follows: 
High Bridge Station-July 15, August 13 (2 mearnrementf:). 

Stanton Station-May 13, 1921. 

SPECIAL WATER SUPPLY INVESTIGATION 

From the appropriation for water supply purposes for the year 
beginning July 1, 1921, which was made by the last Legislature, the 
sum of $15,000 was set aside for a special investigation of the future 
water supply needs of the North Jersey Metropolitan District and how 
tl10Re needs could best be met. Requests for a special appropriation 
for such an investiga.tion have been made by the Depart­
ment in previous years, but have been denied. The firn1 of Hazen, 
·Whipple and Fuller, Consulting Engineers, New York City, has been 
engaged to make the investigation and furnish 1,000 copies of their 
report for distribution by March 15, 1922. As a guide in this work 
the engineers were askedi to con,sider and answer the following ques-

tions: 
1. 'Vhat will be the probable future water-supply needs of the Metro­

politan District of Northern New Jersey within say 50 years? 
2. To what extent can Raritan, Passaic and Hackensack watersheds 

meet these needs, and what is the logical allocation of the same? 
~. To what extent will the undergrennd waters availablt- to the Metro­

politan District meet future needs? 
-1. Assuming that the above-mentioned sources are not ~ufficient, can 

additional supplies be better derived from Upper Delaware River 
and tributaries (Musconetcong, Paulins Kill, etc.) and Wallkill, 
than from streams in South Jersey'/ 

5. In connection with No. 4, special consideration should be given to 
the ·wharton Tract, which occupies about 100,000 acres on Mulliea 
watershed and has been offered to the State for $1,000,000. 

6. Assuming that the Wharton Tract will be needed for North .Tt>r~ey, 
how can the water best be collected and delivered? 
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7. If the 'Vharton 'l'ract will be needed, will it be more economical to 
acquire it at the present time, or to postpone action until such 
time in the future as the water will be needed? 

K. Excepting the l'as,;aic River and tributaries and the Hackensack, what 
watershed should next be developed to meet the needs of the 
Metropolitan District, and at what points should it be developed": 

UNDERGHOUND WATERS 

Not only is there great interest in the development of surface 
supplies, but it is :tlso true as regards underground supplies. Ev­
idence of th~s is found in the unusually large number of requests for 
information and advice along this line received by the Department 
during the past year. Dr. rrwitchell, who has charge of this phase 
of our work, has devoted a large part of his time to special studies 
regarding the underground wafor conditions and prospects at various 
places, in order to give the best helpful advice in respome to these 
requests. 'l'hese inquiries have come from engineers, rnanufacturerF, 
hotel proprietors, real estate agents, well drillers, government in­
stitutions and private individuals. They have come from all parts 
of the State and relate both to supplies for large towns or large 
industrial plants as well as to the needs of the individual farm. 

'l'he Department has a card index of about 2,000 well records. ac­
companied by a locality key map. Additions are constantly being 
made to this set, which is an inrnluahle aid to our underground 
water studies. The report on the undeTground wateTs of the Stafo, 
which has been in preparntion for seveTal years past, is nearly 
completed. Even in its present manmcript form of '150 typewritten 
pages, it is constantly in use as an aid in the ~:tudy of special local 
underground water problems. 





Fig. 15. Planted pine 14 years old 
on a State Forest in Burlington 

County. 

Fig. 16. Cleared roadsides make 
easy traveling and safeguard 

the bordering forest. 

Fig. 17. The State Forests produce timber and provide pleasant 
p!aygrounds. 



Report of the State Forester 

ALFHED GASKHL 

Considerable positive progress in forestry has been ma.de during 
the year. In some >mys the ad rnnce rnrpasses in importance that 
of any earlier period. 

NATIONAL FOlUCSTRY POLICY 

Tl1e efforts of foresters throughout the country to have established 
a. truly National forestry policy, to which all forestry organizations 
and forest industries can give their support, have culminated in the 
"Snell Bill'' now before Congress, which provides for a dose co­
operation between the forestry organizations of the Federal and State 
governments. This bill is supported by the Federal Forest Service, 
by twenty-four State forestry departments, by many lumber and paper 
companies, wood-using industries, chambers of commerce, and by a 
large SBction of the press. It is opposed by a group adrncating 
Federal domination as expressed in a hill introduced by Sfmator 
Capper. 

STATE 1'0I.lCY 

Tile fOTestry policy which ,\few .Tcrcey has consistently followed 
foT sixteen years is in accord with the more important features of the 
"Snell Bill," with whose framern the writer :frequently wa-: i 1nitecl 
to c-onfer. 

The program of the Federal Forest Service now lays greatest stre,:s 
upon forest fire control; that has been and is tbe foundation of om 
every effort. Silviculture in any form is wasted effort until the areas 
under management shall have been made practically fire prool'. In 
:N" ew Jersey it is unnecessary to do much forest planting becm1~e 
Nature commonly does it for us. And we hold it better public policy 

(53) 
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to encourage and help fores,t 01rners to make their lands profitable 
than it is to take oYer those lands on behalf of the public. This last 
principle does not apply to forests that may be med also as parks. 

KEW JERSEY'S 1T\TBER RESOURCES 

Standing, apparently, at the threshold of a fonrnrd movement in 
forestry it is well to know what our State has and can expect. Tlie 
following figures and facts ham been rnrnpiled with care from man)· 

rnurces, including the intimate knowledge of the State's staff of 
foresters. Without pretending to he exact they are significant, timely 
anc1 of value. 

Forest regio11,~.-X ew .Jersey has approximately two million acres 
of woodland, equal to +fi per cent of tlie total lancl area. Probabh 
one-quarter of this possesses soils that can he used for agricnltnre 
\d1en needed; for the present that need is dernloping slO\dY. Onr 
i'<nesfry tbewfore 8ims to make profitable all tbe land not use(l for 

other purposes. 
Broadl)· ronRidncrl our forests comprise two distinct regiom, \ritb n 

transition zone: a ''harchrnod" region of about 750.000 acres lying 
north and west of a line nrnning from Senbright to Gla«,boru to 
Rrirlgdon; and n "pine'' Tegion of ahont 1.250,000 acres lYinr;· "nntl1 
i\])(1 east of the snmc line. (Sec rnnp. p. G2.) 

The hanl1Yood res;ion contains mainly (lecidnmti' spec·ies '11d1 as 
oak, chestnut, maple, hickory, beecl1, tulip poplar, ash, birch. ~nm. 
Plrn, etc., with small qnantities of the conifors-11·liite nml pitl-h 
pine, red cednr anr1 hemlock. 

The South .TeTFe_Y pine region contains princ·ipallv pitch pinl'. 
sliortleaf pine and wliite ·cednr, with consic1ernblo oak on t'1(' i:dirr 
rnik This oak growth is not all :::cmh as is commonl.v tlionglit, lmt 
consists largely of nrions tree speeies which make goo<l timber: it is 
sernhh_1· l1ecame it is often burned. It is estimated tbat pinr oc1·n11i0::: 
:iO per cent of the area; oak and hardwoods, 20 per cent; cedar S\rnmp. 
f per cent, ancl hrrn'h (recently en toyer or seyerely lrnrned larn1), 

2G yier rent. 
C'nt01·rr and burned forest.~-K earh· 10 per cent of the whole fo1wt· 

nrea (1,400.000 acres) has been recently cut over, or so EeYere1v 
lrnrner1 tlrnt the present tree growth, 1Y11ile potentiall.v Yalnnble, j,: 

no\\' trw sma1l to he merchantahlr. Of this area, +oo,ooo ncres, 
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three-fourths of which is in South Jersey,. contains few trees large 
enough even for cordwood; the remaining 1,000,000 acres would 
yield approximately 7 ,000,000 cords of wood, both pine and! hard­
woods, of a size suitable only for fuel, posts, etc. 

M:erchantable timber.-Approximately ao per cent of the forest 
area ( 600,000 acres) now contain merchantable timber estimated at 
1,640,000,000 board feet of saw timber, poles, ties, piling, etc., and 
5,000,000 cords of fuel wood. Of this lumber stand, yellow pine rwill 
yield 360,000,000 board feet, cedar 100,000,000 board feet, and all 
hardwoods (with white pine and hemlock) about 1,.180,000,000 board 
feet. 

Rank of species.-'I'he various hardwood species rank in abundance 
as follows: oak, 65 per cent; maple, 10 per cent; hickory, 5 per cent; 
beech, 4 per cent; tulip poplar, 3 per cent; ash, 3 per cent; birch, 2 
per cent; gum, 2 per cent; elm, 2 per cent; other species, 4 per cent. 
In the same way, the conifers rank as follows: pine, 79 per cent; 
cedar (red and wihite), 20 per cent; hemlock, 1 per cent. Of the four 
native species of pine, pitch pine ranks about 80 per cent; shortleaf 
pine, 18 per cent; white pine, 1 per cent; scrub pine, 1 per cent. 
Ranking conifers and hardwoods together we get oak, 47 per cent; 
pine, 22 per cent; maple, 7 per cent; cedar .• 6 per cent; l;tickory, 4 per 
cent; beech, 3 per cent; tulip poplar, 2 per cent; ash, 2 per cent; 
birch, 1.5 per cent; gum, 1.5 per ce·nt; elm, 1.5 per cen,t; hemlock, 5 
per cent; other species, 2 per cent. Chestnut is not included became 
of its destruction by the blight. 

Timber consumption.-New Jersey consumes the equivalent of 
about 600,000,000 board feet of timber annually, half of which is 
sawed lumber used in industries and for construction, and half is 
used in rough form for poles, ties, piling, mine timber;o., posts, etc. 
'l'be present annual output of onr rnwmills is not over 30,000,000 
board feet, or one-tenth of the sa.wed lumber consumed, lea.ving 
nine-tenths to be imported. On the other hand, about two-thirds 
of the round and rough timber used in the State is produced locally. 
Very little New Jersey timber is exported. Therefore, of the total 
annual consumption of timber the equivalent. of 230,000,000 board 
feet (38 per cent) is. produced within the St.ate and 370,000,000 
board feet (62 per cent) is imported. At present freight rates it 
costs the people of New Jersey each year not less than $5,000_,000 
for freight alone on imported timber. 
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Tirnber growth and future production.-'l'here is now cut within 
the State the equivalent of 230,000,000 board feet a year from our 
2,000,000 acres of forest land, equal to 115 board feet per acre a 
year. An annual production of 300 board feet per acre per year 
is easily possible once the forests are protected from fire and made 
productive under forestry management. 'l'his totals an amount equal 
to all our pre.0 ent needs. But we are cutting and burning more than 
is grown, for not over 600,000 acres contain merchantable timber, 
and it is from that alone that the prernnt supply is derived. .cit the 
rate vrn are now going our merchantable timber will last less than 
ten years, and when it is gone there will follow a period of several 
years; longer or shorter as our present policy determines, during wbich 
merchantable timber will be very scarce and probably nine-tenths of 
all that is used will have to be imported. 'l'he way to s.horten tli is 
period of scarcity is to comerve in ernry way the volunteer young 
growth with which ?\ature so generously provides us. None of these 
calculations assign any specific value to cordwood because we alway8 
)iaye an excess of it. Fuel .. howeYcr, is an important product of 
the forest and in rural and suburban sections may be a considerable 
rnurce of income, or of saving, to any forest owner. There is ample 
erjclence that ihe present high price of coal tends to an increased n"e 
of 1vood fuel. This tendency is encouraged. 

Forest volues.-Tbese merchantable timber resources have a pre::ent 
ctumpage (standing) rnlue of about $25,000,000-not including the 
land, though tlie assessed ya]nation probably does not exceed one­
qu3rter that amount including the land.. In arriving at this estimate 
70 per cent of the total area i,; regarded as having no actual timlwr 
nilne at present, although as the young growth is the foundation of 
future forests, it has a decided nlue. The stumpage value of tliP 
n•arly cut is ahout $2,000,000 and the market value of the sawed 
lumber, polm', ties, etc., about $10,000,000. 

After ten years the annual cut probably will yield not more tlian 
one-q1iarter as much as it now does. ·without considering a po8sible re­
duction in tlie forest area it is reasonable and entirely posl'ible to look 
forward to a time when our woodlands shall have a capitalized value 
of more tlian $200,000,000: an annual net (.stumpage) yield of no'. 
less than $10,000.000 ancl a return measured as manufactured raw 
products of $50,000,000. These figures are not guesrns b1~t ilie 
result of calculations from known facts. Fire control is tlrn cl1ief 
factor in bringing them to realization. 
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FOREST FIRES 

Only where forests are reasonably safe from damage by fire is 
tlte growth of timber possible and the practice of forestry practicable. 
This condition has been reached in some sections, mainly in North 
,Jersey-where the owners of large tracts of woodland w-operate with 
the Forest Fire Service. In South Jersey particularly hazardous 
tire c·onditions persist. 'l'he report of the State Firewar<len ( p. 71) 
clearly shows wherein we have succeeded and where failed. That New 
,l er8€y methods have been adopted extensively by other states is 
a tribute to our effort. Nevertheless the strengthening of the «ervice 
a~ recommended by the Firewarden cannot be too strongly urged. 

FORESTRY GAINING WITH THE PUBUC 

}foch time is given to bringing forestry and its aims before the 
public. Numerous articles have been prepared for the press and for 
periodicals devoted to conservation. Widely-read journals, like the 
New York Evening Post and the Country Gentlemen have devoted 
r·onsiderable space to our forestry activities. 

Many forestry lectures have been given before various organizations 
-including teachers' institutes. Boy Scout meetings, Y. M. C. A. 
camps, County Boards of Agriculture, and the Short Course Agri­
cultural students at Rutgers College. One of our foresters took 
part in the annual New York meeting of the American Society of 
Mechanical Engineers, at which a Forest Products section was or­
ganize~. 

The Department's annual exhibit at the Trenton Interstate Fair 
always produces much favorable comment. This year it included a 
miniature reproduction of a rural section with farm buildings, fields, 
improved highrways, etc., and a tract of woods illustrating the proper 
removal from the woodlot of wood needed on the farm, the damage 
done by forest fires, the recreational advantages of woodland, and 
similar features. (See fig. 1.) 
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FORESTRY BY PRIVATE OWNEHS 

More woodland om1ers than ever before have asked for achice 
and assistance. Besides the many inquiries that ha:rn been answered 
by correspondence, the foresters have inspected the properties of 
nearly fifty woodland owners, and have made recommendations regard­
ing the harvesting and marketing of timber crops, relieving crowded 
young stands by thinning or selec:ti-rn improvement cuttinge... aml 
planting young trees on idle or abandoned fields, or upon tracts whern 
fire has kil1ed: all reproclnction. It is felt that the practice of 
forestry by printe owners is making most satisfactory progress in 
New Jersey. There can be no doubt that the advantage' is public 
quite as much as private since erer.\- undertaking becomes a demon­
stration to many obseners and a stimulus to other owners. (See 
figs, 18, 19, and 20.) 

100,000 acres more u.nder forestry 111anagement.-'rhis year saw 
the success of a long-time effort to have the 100,000 acres of wood­
land in Bmlington, Atlantic and Camden Counties, belonging to the 
Wharton Estate, put under management. A forester recommended 
by the State Forester has been installed and will work with the 
State organization in maintaining fire control and in the production 
and marketing of lumber. There is much growing forest on this 
property whose future is made more promising by this undertaking. 
\Yith this ·wlrnrton property unde1· forest management quite 10 per 
cent of the total wooded area of Xew Jersey is on a productive basis. 
What State does better? 

LUMBER MARKETS 

Forestry demands and creates good markets. It is practical onlv 
when, and to the extent that, forest products can be ~old at a profit. 
T1Hrngh the general bu8ine~s depression has affected the lumber tra.de 
arnl 'rnod-nsing ind11,tries. there is every likelihood that om local 
product::: will find a constant local clernand. Ordinarily excellent 
market" for all kinds of wood produds are found within the Statr 
or at its harder~; railroad, electric, wa.ter and highwav trnnsport 
farilities are uniwrsal. :For several ~-ears the extensive cutting of 
blighted rhe;:tm1t l1as tenrlecl to glnt the market at times with certain 



Fig. 18. Road signs attract attention of passers-by. 

Fig. 19. Results and reasons for work explained. 

Fig. 20. Interior of forest after improvement. 

DEMONSTRATION OF PRACTICAL FORESTRY IN ESSEX COUNTY. 
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products, but with the decline of this salvage, cutting, and a steadily 
decreasing supply of other merchantable stumpage, demand for most 
kinds of wood is increasing. 

Progress has been made in the survey of wood-using industries, 
timber resources and markets of the State, although the field to he 
covered is so large and the Department's force of foresters ~u small, 
that it has been impossible to give this important and necessary work 
the attention it deserves. With more foresters a permanent market 
study branch can be established, to bridge the gap that now exists 
between timber growern and timber users, thereby providing better 
market conditions, encouraging closer utilization and T<>flucing waste. 
'rhe necessity for this underta.king is found in the fact that the 
whole country is approaching the time when lumber will be sold at 
prices bearing some relation to the cos.t of producing it. The vfrgin 
stores of the South and far West will continue to control for some 
years yet; their handicap of high freights will throw the trade to the 
eastern states whenever those communities are able to furnish the 
material. New Jersey's advantage is that besides being close to con­
suming centers her soils and climate produce trees more rapidly than 
more northerly locations do. 

STATE FORESTS 

The State :Forests, described in detail on page 62, continue to 
prove their worth in many ways. On some areas the timber growing 
nnder fire protection for the past fifteen years or more is approaching 
merchantable maturity, and now greatly exceeds in value the original 
cost of the entire tract. Experimental forest plantations, improvement 
cuttings, thinnings and growth studies demonstrate forestry practice 
to the public and yield valuable information to the foresters. 

Recreation.-Every year more vacationists use the State Forests 
for camping, fishing and hunting. The Stokes Forest in Sussex 
County is especially popular; during the past season upwards of 300 
pNsons. med the camp sites which lrnve been prepared in attractive 
locations, besides· a larger number of tr&nsient tourists, hikers, hunters 
and :fishermen. Trout furnished by the State Fish and Game Com­
mi8Pion have been placed in the monntain ~tream~ to improve the fiRh­
ing. aml a number of pl1earnnts lil1·erated in several place,:. 



60 COXSERYATIOX ~\XD DEYELOPMEXT. 

\Yith limited fonds at its disposal, the Department has been unable 
to pro1ide adequately for the maintenance of the Swartswood Lake 
tract, and some imprm ements there are badly needed. A small amount 
of money spent in improving the State approaches to the lake-­
particularly the attractive Emmons GroYe, will do much to increase 
the public's me and enjoyment of this popular resort. It is to be 
hoped that the next L€gi,:lature will recognize the State's obligati()n 
by proYiding the necessary appropriation. 

It is disappointing that the Department's plans for creating the 
Kittatim1y Fme,;t Pnrk lrnrc i1nt .n·t carricrl. (Seep. lG.) lJnder 
State ownership this tract of woodland, wild, monniainous and 
picturesque, yet rn easily accessible to the mass of population, woul<l 
afford vacations at a low cost to thousands of people who enjoy camping 
and recreation in tbe woods. Under the simple forestry management 
proposed it soon would be self-supporting, and not a bmden u1rnn 

State revenue. 
Sales and leases.-HeYenue from leases and sales on the. State Fore"t' 

increases slowly because the forest was so degraded when acquired. 
Small sales of cordwood, ties, logs, cedar poles, moss, etc., the removal 
of which benefits the forests, yielded nearly $300, in addition to $i'W 
rental receivecl for the Washington Crossing farm. Two offeTs to lrnv 
or to lease the Grau farm on the Stokes Forest were declined by tlie 
Board bccaurn it 1rns 1.honght inachisable to weaken in any ~ni.v tl1e 
Department's control of the whole property. 

Considerable blight-killed d1estnut on the Stokes Forest W<ts sol<l 
to tie-cutters, and e1'ery effort is making to di1<pose of the remaining 
trees before they decay too much to be merchantable. 

Development of the State Forrstf' has been hampered by lack of 
appropriation. If it were pos;;:ible to use the fnn<ls from ;;:ales for 
carrying on necessary work the value of the forests could be greatl~, 
increased within a s11ort time. It is recommended that the Legis­
lature be asked to authorize this. 

Fire._:The most severe fire loss in recent years occurred on the 
Bass River Forest during the June drought, when 400 acres of young 
timber were burned by a fire that extended over nearly 35.000 acre'­
in that \"icinitY. Fortunately most of the State Forest burning or­
curred in a protective "back fire," which was not nearly so destructive 
as the approaching "head fire" would haYe been. Dming the sanrn 
<lronght, when the entire South J erc:ev Forest region was threatenecl, 
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fifty acres on the Lebanon Forest and two acres on the Jackson Forest 
were burned by fires that killed reproduction and young growth, but 
did little damage to maturing timber. No fire occuITed on the Mount 
Laurel, Penn or Stokes Forests, the two last being well guarded by 
lookouts. (Seep. 7'6.) 

Improvemen,ts.-With very limited funds it still has been possible 
to keep up the properties and to make a few improvements. A new 
fire lookout tower has been erected on Penn Forest, the old telephone 
line from Chatswprth repaired, and a new agreement made with the 
telephone company regarding maintenance and: service. Minor repairs 
also have been made on the buildings and other property on several 
forests, considerable road work done and direction signs set up at all 
road and trail intersections. Roads and trails cleared of brush not 
only make th'.e forests more accessible for tourists, campers, and all 
users but they facilitate the work of the rangers, and aid greatly in 
fire protection. On the Stokes Forest nearly a mile of new road con­
struction has opened up several attractive new camp sjtes, and pro­
Yided a better approach to the Ranger's headquarters. 'l'he new 
county road from New Lisbon to Four Mile increases the security and 
value of Lebanon Forest; that and Penn Forest will be further ad­
vantaged by the extension of the road through Chatsworth to the 
8hore road in Ocean County. 

Experiments and studies.-The use of the State Forests for silvi­
culture experiments and studies continues. Measurements of the 
timber on Mount Laurel Forest show that following the improvement 
cutting made in 1911, the excellent growth rate of one cord per acre 
per year has been maintained. The 1912 thinning in a young oak 
stand on Lebanon Forest has done equally well, demonstrating that 
unimproved, crowded stands grow about one-tenth as fast. Other 
similar experimental cuttings have been made in various types of 
woodland on Stokes Forest. This work could be greatly extended, 
and the forests thereby much improved, if receipts from sales were 
available to pay W'ages. 

The plantations made some years ago on Bass River and Lebanon 
Forests continue to make creditable growth, and have yielded much 
valuable information. Southern loblolly pine in particular ~eems to 
be a rapid growing and valuable species well adapted fo South Jersey 
conditions. The plantations made in 1919 on Stokes Forest have 
also done well, and were extended last spring by eight thousand more 
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X orway spruce, Seotch pine and Black locust. A small nursery was 
started for growing seedlings for future planting. The following 
Lriefly describes the location and character of each State Forest: 

Bass Rh-er Forest.-Ranger, Samuel B. Allen, New Gretna..... 1,633 acres 
Is in Burlington County, six miles northwest of Tuckerton, 

and is typical of the so-called "pine barrens," now recovPr­
ing from former severe burnings. Considerable cedar swamp 
is also found on this tract. A number of experimental 
forest plantations are developing rapid!~·. 

Juakson Forest.-Ranger, Jacob A. McKaig, Cassville.......... 43 acres 
Is in Ocean County, ten miles west of Lakewood on the New 

Egypt road, near Cassville, and carries a forest of nearly 
pure pine about forty years old. It is used to demonstrate 
the methods of practical forestry. 

Lebanon Jt'orest.-Ranger, Victor Bush, Pemberton. . . . . . . . . . . . . 4,812 aeres 
Is in Burlington County, nine miles southeast of Pemberton, 

and contains pine, oak and cedar. Several experimental 
plantations and more recent thinnings are on it, but it is 
used largely as a demonstration in fire control under partic­
ularly difficult conditions. Considerable fire damage has 
been suffered since the acquisition of the property, but it 
is in better condition in every way than when it was 
acquired. 

!Jlount Laurel Jt'oresf.-Ranger, Harvey Darnell, Moorestown.... 21 aerPs 
I8 an isolated tract of hardwood and pine in Burlington 

County, three miles southeast of Moorestown. It is pecu­
liarly accessible and ~usceptiblc to forest management, and 
because of very completP and suc<'essful thinning imd 
plantings ten years ago, has unusual value as an example of 
applied forestry. 

Penn Forest.-Ranger, L. E. Terhune, Chatsworth ..... ,....... 2.764 acres 
Is in Burlington County, six miles southeast of Chatsworth. 

It is a tract of almost pure pine in the heart of the wilder­
ness. The forest on much of it is in better than average 
condition and affords a pointed example of the value of 
fire protection in developing timber growth under typical 
conditions in "The Pines." 

Stokes Forest.-Ranger, Paul B. Haines, Branchville.......... 7.231 acres 
Is in Sussex County, three miles west of Branchville. It is 

typical of absolute forest land in North Jersey. Under fire 
protection it is rapidly developing in value and it has 
great possibilities as a park. Roads, trails. and camping 
sites are being provided as fast as facilities permit. 
Through recent additions the forest is now easily acces­
sible from the highway in Culver's Gap and is available 
for use by a limited number of camping parties. 

Siwrtswood Lake.-Ranger, Paul B. Haines, Branchville. . . . . . . 560 acres 
Is in Sussex County. seven miles northwest of Newton. It 

consists of Swartswood Lake, with an area of 544 acres. 
and eight adjacent pieces of upland embracing sixteen acres. 
It is maintained for the use of the public as a park and 
recreation spot. 

Total .......... , ...... , ....•••................ 17,064 acres 
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SHADE TREES 

All over the State interest in, and a growing demand for, more 
and better cared-for shade trees is manifested. Beautiful shade in­
creases realty values -everywhere but it cannot be had unless the trees 
are given intelligent and systematic care. Many communities have 
established Shade Tree Commissions under the act of April 14, 1915; 
regretfully several others ha:ve been allowed to lapse. 'rhe ac­
companying table (see p. 64) records the situation in 106 com­

munities reported to the Department. 
The Department's foresters have continued to give advice regarding 

proper care of shade trees, through the mails to all w'ho have sought 
such information, and by personal visits to municipalities at the re­
quest of shade tree commission or similar public organizations. They 
have been, however, unable to meet all demands, and cannot undertake 
the more direct and systematic guidance of Shade Tree Commissions 
that is so much needed. The reconnnendation that an Arborist ·be 
employed for this important work is urgently renewed. 

The Shade 'Tree Commission of Ridgewood, realizing the value of 
public education and interest in shade tree matters, had the Depart­
ment's publication, "A Shade Tree Guide," printed in serial form in 
a local newspaper, and distributed reprints to the public. Other towns 
took advantage of the opportunity to order reprints of the "Guide" 
for d!istribution to interested persons. 

The Forester has again laid before the State Highway Commission 
a strong appeal for the incorporation in its highway program of a 
provision for the maintenance of roadside shade, partly by planting, 
but chiefly by caring for native growth. Our municipalities upon 
the whole are doing well on behalf of their trees; much credit will 
accrue to road authorities, and much' comfort and pleasure to road 
users, if our open highways are shaded w~ere they now are windswept 
and sunburned, and their borders trimmed up and parked where they 
traverse wild woodland. The cost is inE<igni:ficant; not more than $400 
a mile at th:e outset and $100 a year per mile for upkeep. It is im­
possible to believe that so small an outlay for so great a return is not 

justified. 



Corn'fnunity 

Allendale .............. . 
Arlington ...... . 
Asbury Park ... . 
Atlantic City ........... . 
Audubon .............. . 
Bayonne 
Belleville 

Belmar ................ . 
Bergenfield ............ . 
Beverly ............... . 
Bloomfield ............. . 
Bogota ................ . 
Bordentown ............ . 
Round Brook ........... . 
Bradley Beach ......... . 
Bridgeton .............. . 
Caldwell ............... . 
Carlstadt .............. . 
Cedar Grove .. . 
Chatham .............. . 
Cramford .............. . 
Dover ................. . 
Dunelkn .............. . 
E'ast Orangr ........... . 
East Rutherford ....... . 
Egg Ha.rbor City ....... . 
Elizabeth .............. . 
Elwood ................ . 
l,~merson ............... , 
Franklin ............... . 

SUi\DfAHY 01'' SHADE THEJ•; C01DIISSIONS IN Ttrn ST.\TE, .\J'\lJ THEIH ACTIVITIES 

Commission 
.. tppointed 

Appropriation 
for 1920 

Principal Lines of work 
Followed 

1912 .~200.00 Pruning, planting. 
1909 (2) .......................................... . 
1913 750.00 Planting. 
1913 (5) :W0.00 (4) Spraying. 
1915 100.00 Pruning. 
1920 J 2,000.00 ( 4) Spraying. 
1912 900.00 Spraying, 1danting. pruning, 

cultivating. 

Special Needs 

Improvemrn t of park. 

Funds for spraying-, 
Nuccessful trees. 
Heplacing. 
FundH. 
~roney for planting. 

prnning. 

E;vecuti1'e 

C. II. Quackenbush. 
....................... 
Geo. W. Pittenger. 
L. A. Sh~inbrieker, Com·r. 
Wm. E. Hobinson. 
TI. Hickey, City Fon1.stPr. 
ll. S. Tielon. 

1911 (2) . . . . . . . . . . . . . . . ............................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1920 300.00 Planting, pruning. . .............................................. . 
l!l12 (2) ............... ' ............................. . 
1909 ;l,500.00 ( 4) I Pruning, planting. 

~fonpy for planting. John A. Smith. 

lllll C.00.00 Planting, p,runing. spraying. 
. . . . .. . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . ................ . 

mu 

1919 
1920 
mu 
llllfi 
1909 

1911 
1886 (3) 
1904 
1907 
1920 

700.00 .\!ostly pruning. 
100.00 ( 4 I . . . . . . .................. · · .. 
H:>0.00 Hrmornl Gf bad trees. planting. 
400.00 Trimming, remGving d<'ad trees. 
11:;.oo l'lanting. pruning. 
:rno.oo Planting, pruning. 
200.00 !'Ian ting. pruning. 

1.:>00.00 Hpraying, trimming, l't 1pb1cing. 
:100.00 ( 4: Pruning. 

. . . . . . . 'I'rimrning, eultiva I ing .. ~nrgrr;r. 

1 :l,000.00 Planting. spraying, prnning. 
600.00 Planting, pruning 
:J00.00 Planting, pruning, l'Pmoving. 

4.000.00 ( 4) Spraying. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
~praying-, 1-'urgf:~l'.Y. C. E'. Jameson, See. 

. . . . . . . . . . . . . . . . . . . . . . .\I. W. Stryh1·. 

. . . . . . . . . . . . . . . . . . . . . . R: S. Gillespie, <'hm. 
Funds. 
Planting. 
Planting and replat'ing. 
[nsrct control. 
Funds. 
Funds. 

. ......................... . 
Park deYelopment. 
Heplacing gas-klllerl tre•'><. 
. . .. . . . . . . . . . . . . ....... . 
Funds for sprnylng, planting_ 
Funds. 

navid C .. JonPS. 
Howard K Wright. 
Oskar :VIachcr. 

Harry .0. B. Page. 
i"l. IL Lane, Chm. 
P. C. Huek. Pi i ~ 
<;eo. T. Bache. 
Erne>-t II. Hennett, Sec. 
\\'m. 11. Lenk. 
C. E. Hall, I'res. 

I·............... . . . ... . . . ................... . (3) 
1921 
1914 
rn20 

. .............................. . .1 Protection. Karl Rerselin. SPe 
100.00 !'!anting I Protection from !!:'"' ]pal". Cha•. Dulba, Chm. 
700.00 ( 4) Park Jmpronm~nt. I · · · · · • .......•. · . . . . . . . . . . . .T. 'l'. Down•. 
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SU~IMAHY Oli' SHADE 't'REE CO~DIISSIONS IN 'l'HE S'l'A'l'E, AND 'l'I-IEIH ACTlYI'l'IES-Conti1wctl 

Community 

i:Jt I;'reehold •...•........... 
Garfield .•.............. 
Garwood ..........•..... 
Glen Ridge ............ . 
Glen Roek ..........•... 
Hackensack ............ . 
Haddonfield ............ . 
Haddon Heights ....... . 
Haledon ....•.....•..... 
Hammonton ........... . 
Harrington Park . . . . . . . . I 
Hasbrouck Heights ..... . 
Haworth •.....••....... 
Hawthorne .•.....•..... 
Hightstown .......•..... 
Hillside .•..•.... , ..... . 
Hoboken ............•.. 
Hohokus •......•...•.•.. 
Irvington .............. . 
Jersey Clty ...........•. 
Kearny .............•. 
Leonia •.•.............. 
Lakewood •..........•.. 
Lodi .•..•........••.... 
Lynhurst .............. . 
Madison .•••............ 

Matawan ...•........•.. 
Maywood ....•.......... 
Merchantville .•......... 
Metuchen ......•.••••.• 

Commission 
Appointed 

Appropriation 
for 199lli 

Principal Lines of work 
FoZZow'ed 

Removing dead trees, pruning. 

Special Needs 

Planting, skilled labor. 
1916 
1910 
1919 
1910 
1912 
1919 
1911 
1916 
1913 
1921 
1914-
1911 
1969 
1913 
1916 
1919 

800.00 
2,000.00 (4) 

500.00 
1,500.00 ( 4) 

············· ······ .. ······· .. ..... ········ ................ . 
Planting. 
Funds. 

250.00 
(6) I 3,ooo.oo 
( 2 ) \' .... 003°0().00 .•.. 

(5) 
1913 
1910 
1910 
1910 
1918 
1921 
1914 
1913 
1907 

1915 
1911 
1912 
1908 

(2) .............•.. 
300.00 

50.00 
300.00 
140.00 

c2) I ............... . 
100.00 

, .... ··········· 
················ 

200.00 
2,511.85 

(5) I 46,000.00 (4) 
4,583.00 (4) 

(3) 300.0-0 

················ 
(2) 1 .••••••••••••••• 

(2) 

1,500.00 
1,000.00 

100.00 

······· .. ······· 
300.00 

Trimming. 
Pruning, replacing old trees. 
Planting, pruning. 
Spraying, pruning. 
······· ········ .............. . 
Pruning, planting. 
..... .... .... .... .. .. .. .. .. . .. 
····· .. ······ ................ . 
Pruning. 
Planting, park control. 
Pruning. 
..... .... .... ······ .......... . 
····· .. ······ .......... ······· 
····· ........ ······ .......... . 
····· ........................ . 
Planting, pruning. 
Planting, care of young trees. 
Planting, spraying, removing. 
P;runing, planting, spraying. 
····· .............. ······ ····· 
····· .............. ······ ····· 
····· .............. ······ .... . 
Spraying, planting, pruning. 
Spraying, pruning. 

..... ····· ................... . 
More authority. 
..... ····· ................... . 
..... ····· ................... . 
. ..................... ····· .. . 
..... ····· ................... . 
Insect cont;rol. 
Attention to present tree~. 
. .................. ······ .... . 
..... ····· ......... ········ .. . 
..... ········ ................ . 
Planting. 
................ ······ ····· ... 
Funds for park work. 
Funds. 
Public interest and support. 
Nursery. 
Planting, .spraying. 
Pruning, planting. 
................... ········ ... 
..... ····· ...... ······ ········ 
Permanent grades on which to 

plant. 

············· ······ .......... . ..... ····· ............ ····· .. . Planting. Spraying, planting, pruning. 
Spraying, planting, pruning. 
Spraying, planting, pruning. 

Funds, public support. 
Funds to care for old trees. 

Executive 

Fred B. Howell, Pres. 
Wm. McAlpine. 
C. L. Johnson, Pres. 
.T. H. Phillips, Sec. 
Joseph H. Applegate. 
't'homas L. Peck. 

.. ······· .............. . 
C. 0. Davis, Pres. 
Paul Hueck, Pres. 
J. M. Basset, Sec . 
E. C. Stripples. 
A. K. Goodrich. 
Jos. S. Cortelyou. 
S. S. McCann, Pres. 
A. V. Davis . 
E. H. Daly, Sec. 

.. ······ ······ ......... . 
E. F. Keeler, Pres. 
-Goo. Jennings. 
A. Harry Moore. 
B. E. Alden. 
W. A. Kennedy. 
Archibald D. Davis, See. 
Peter Schrener. 
F. A. Schneider. 
Harry Hentz, Jr., Bor­

ough Forester. 

.. ······ ················ 
Rudolph Deinert. 
S. Byram Smith, Sec. 
Alfred L. E!l!s. 
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SU\Il\fAHY OF SHADE TitEE CO:\BllSSWl\S IN 'nm STATE, AND THEIIt ACT!VITIES-Gontinued 

Oonwnunity 

Montclair ............. .. 
Moorestown ........... . 
Morristown ............ . 
l\fount Holly ........... . 
Newark ............... . 
New Providence ........ . 
North Plainfield ........ . 
Nutley ................ . 
Oaklyn ................ . 
Orange ................ . 
Passaic ............... . 
Palmyra .............. . 
Paterson .............. . 
Pennington ............ . 
Perth Amboy .......... . 
Plainfield .............. . 
Point Pleasant ......... . 
Pompton Lakes ........ . 
Rahway ............... . 
Ramsey ............... . 
Ridgefield ............. . 
Ridgefield Park ........ . 
Ridgewood ............. . 
Hiver Eclge ............ . 
Hiverton .............. . 
Roosevelt .............. . 
Roselle ......... ·. · · · · · · 
Roselle Park .......... . 

Rutherford 
Somerville 

Co,nMnission 
Appointed 

1909 
1915 
1910 (2) 
1914 
1904 (7) 
1920 
Hill 
1912 
1918 

1917 (2) 
(1) 

l!l13 (2) 
1921 (1) 
1915 (1) 
1916 (Gl 
1907 

Appropriation 
for 19.30 

Principal Lines of Work 
Followed 

Spc<:'ial Needs 

27,050.00 ( '1J Planting, spraying, pruning. Funds. 
500.00 Spraying, pruning. . ............................ . 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l'ublic support. 
30,000.00 ( 4) Sprnying, planting, pruning. Protection, public support. 

. . . . . . . . . . . . . . . (Not ret organized.) ............................. . 

800.00 
300.00 

1,000.00 
7,000.00 

Pruning, l'emoving treC'S. 
Pruning, fertilizing, planting. 
Planting, pruning. 
Prnning. 
Prnning, spraying, planting. 

Funds fox planting. 
Pnblic interest and support. 

Planting. 

E . .recutive 

Ernest C. Hinck. 
D.r. Joseph Stokes. 

Dr. Chas. Harker, Pres. 
Carl Banuwart, Supt. 

J. Y. Barrett, St. Com'r. 
E. H. Dickessen, Cbm. 
Samuel Sayre. 

John R. John.son. 

Pruning·, Rprayh1g.. 11lnnting. 
Beautifying pnrk. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . F. W. Land, Pres. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Robt. l\fcCoove. 

200.00 (4) 
2.G00.00 
2,;;00.00 

Trimming. 
Pruning. 

Funds, tree surgery. Geo. 'V. Sarborough, Ser. 
Wnnds for planting, J\L r~. Brown. 
~lore funds. Andrew .T. Gavett, Sec. 

1910 (2) ,, .............. . ...................................................... 
1914 
1910 
J911 
l!HO (7) 

n:rn.oo 

(2), (7) ,, ............. .. 

1915 
1913 
1911 
1917 (2) 
1910 
l!lll 

19011 
1915 

2, 700.00 ( 41 

2.10.00 

i\00.00 
C00.00 

4,000.00 
400.00 

Inactive at present. 
Plnnting, pruning, tree surgery. 

Plnnting, pruning, fertilizing. 
Pruning, removing dead trees. 
Prnning, spraying. 

Expert Rupervision o.f work. 

Planting. 
Funds to develop p:11'J-. 

Planting. 
Planting. 

Funds. Pia nting, prnning, 
Planting. pr·unlng, 

ment of nnrsr-ry. 
e~tablish~ I Pruning, old trees. 

All kinds 
Pruning. Planting. 

J. J. Barthofl'. 
Eugene !\filler, Sec. 
Wm. Schroeder. 
.T. A. Kiel, Tree Warden. 
C. L. Lensner. 

Wm. Grenor. 
C. B. Lewis. 
Clarence Connorn, Pres. 
N. C. Hofe. 
Oscar Peck. 

II. H. Edwards, PrPs. 
Cramer Fisher. 
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SU:~L\lARY OF SlIADE 'l'RER CO~DIISSIONS l!'i 'l'IIJ.<; STATE, AND 'l'HEIR ACTJVlTIES-Contintt"rl 

Community 

I 
South Orange .......... · 1 

Summit ................ . 
Tenafly ................ . 
Totowa ............... . 
Trenton ............... . 
Union ................ .. 
Verona ................ . 
Vineland .............. . 
Wallington ............ . 
Westfield .............. . 
West Orange .......... . 
Westwood ............. . 
Wharton .. : . .......... .. 
Woodbine ............. .. 
Woodbury ............. . 
Wood Ridge ........... . 

Conirnfas·ion 
Appointed 

1903 
(3) 

1910 
1914 

. . . . .. . . . . . . 
1917 (2) 
1012 
1!)06 
1906 (2) 
1901) 
1918 
(2), (3) 

1914 (2) 
1912 (2) 

1910 
llllO 

Appropriation 
for 1920 

1,400.00 

150.00 
350.00 

1,168.00 

rno.oo (4) 

450.00 
400.00 

( 1 ) Park Commission has charge of shade trees. 
(2) Formerly had commission-no report in 1921. 
( 3) Work carried on by committee of council. 
( 4) Part devoted to park work. 

Pl'incipal Lines of work 
Followed 

Pruning, spraying. 
Spraying. 
Spraying, planting, pruning. 
Spraying, plan ting, pruning. 

Pruning. 
Pruning, replacing. 

Planting, pruning. 

Grading, pruning. 

Spraying, trimming. 
Planting, pruning. 

(5) Commi&sion government-under Dept. Pai·ks and Public Property. 
(6) No Shade Tree Commission-ImprovernPnt Commission. 
(7) Shade '.rrrc Commission t•xting-nis1lC'd b~r ndoption of commission governmP11t. 

Funds. 

Funds. 

Funds. 
FundR. 

Planting, 
Funds. 

Special Needs 
i 

I Executive 

~------' -----------~-

L. J. Conbctt. 

II. Frank Lock. 
l\I, A. Zeek. 
Geo. W. Page, Director. 

Wm. H. Williams. 
Walter H. Blake, Sec. 

Supt, of Parks. 
Jos. Manda. 

L. K. Harrison, Pres. 

D. F. Hendrickson. 
Christian J\Iadison. 
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68 CONSERVATION AND DEVELOFMEN'l'. 

THEE PESTS 

Gypsy rnoth.-Since this infestation was discovered a year ago con­
trol efforts lwrn been prosecuted energetically under the supervision 
of the State Department of Agriculture, and with a special State 
appropriation of $112,000 for the fiscal year 1921, and $12.5.000 for 
the fiscal year 1922, these sums being supplemented by Federal funds. 
The dry weather during the spring and early summer grea.tly facili­
tatccl the work. Seventy-five tons of arsenate of lead, making 
2.700,000 gallons of spray, have been spread by 12 high-power spray 
machines over 2,-100 acres of woods, pa.rk and orchard<", and 3;),000 
trees have been bandecl. With a liberal appropria.tion arnilable, con­
trol work will be energetically pushed next fall in the confident ex­
pectation that New .T ersey will be spared the experience of New 
Englancl ancl the pest be practically helcl within the area first infested, 
tlie neighborhood of Somerville, if it cannot be exterminated. 

Japaniese beetle.-The work of controlling this pest in Burlington 
County progresses and the infestation has been confined to a relatively 
small area. 

General.-'l'he early spring followiug an open winter produced a 
multiplication of the ordinary ills to which shade and other trees are 
rnhject. Plant lice in particular were unusually plentiful and rnnsed 
some wilt of foliage, yet did no permanent harm. 'l'he later drought 
of M8y and J1me carn:ed a Eevere strain upon shade tree~ in un­
favorable situations: heavy foliage trees, like sugar maple, X orway 
maple, and beech. rnffered particularly, and some died. The remedy 
in all such cases is to curtail the crown by careful pruning and feed 
the roots by fertilizer applications. 

X o serious infestation of white pi11ie blister rust has been discovered 
in the State, though tlie disease is progressing rapidly in Xew 
England, New York and westward. 'l'he poplar canker and poplar 
bright chseases of the sterns and leaves of poplar trees have been fre­
quently reported. Neither a.ppears to be serious. The usual visita­
tions of White-marked T'ussoclc moth, lVeb-worrn, Sycamore Anthrac­
nose, etc., were experienced in various sections. 

In June a press bulletin was issued stating that though many tree 
pests had been reported, there is nothing serious (except Gyp"y ~foth) 
now affecting our shade and forest trees, the chestnint blight having 
almost run its course. 





Fig. 22. The Plains, the only part of New Jersey's upland that produces 
no true forest. 

Fig. 23. Fire, not Nature, is the reason for the absence of forest here. 
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THE PLAINS 

For many years the areas in southeastern Burlington and south­
western Ocean Counties known as "rrhe Plains" have given rise to 
much speculation, and some investigation, concerning ihe reason for 
the absence of normally developed tree growth. The Plains are in 
no sense typical of that portion of the State known as the "pine belt,'' 
but are in fact different from every other locality in that the trees, 
though of the common, local species, chiefly pitch pine and scrub oak, 
are stunted, or prostrate, and rarely more than six feet htigh. There are 
three clearly defined areas-one lying about three miles north of the 
east branch of Wading River-another about one mile south of the same 
stream, and a third much smaller, southwest of the first. A recent 
survey outlined the three acres with reasona.ble exactness and deter­
mined their content at no more than 12,278 acres. 'rhis is considerably 
less than earlier estimates. 

The cause of the conditions here found has been variously ascribed 
to repeated forest fires; to adverse climatic factors; to deleterious soil 
conditions; to impervious earth strata. The rather desultory studies 
that the Department has been able to make from time to time fail to 
support any of these theories as sufficient to cause the conditions ob­
served ; yet clearly there is something in .the location not yet discovered 
to account for the retarded character of the vegetation. Superficially 
the soil is of fair quality yet its unavailability for agriculture is amply 
established. The Depa:ritment hopes to solve this problem, partly as a 
purely scientific one, but chiefly because it is important to determine 
whether or not this territory must be permanently classed as totally 
unproductive and valueless. 

STATE AID 

The Depa:ritment offers to assist thl"ough its foresters anyone, 
individual or public body, that asks for advice about forests or shade 
trees. Unfortunately this service is limited by lack of foresters but 
help can be and is given by mail upon the basis of an intimate knowl­
edge of conditions. In some cases special inspections and advice can 
be provided for. The cost is nominal. Correspondence is invited. 



70 CONSERVA'rION AND DEVELOPMEN'l'. 

PERSONNEL 

Few changes have been made in the organization of tl1e Division of 
.Forestry and Parks. It now includes the State Forester and two as­
sistant foresters, six rangers in charge of the State forests, a State 
.Firewarden with four Division Firewardens as assistants, seven watch­
men for We forest fire lookout towers, and about 400 locally appointed 
firewardem. Five professional foresters are included in this per­
sonnel. From four to ten men also are employed at hazardous times in 
.:\ mth Jersey and paid from Federal funds. It was necessary io c1is.­
miss the ranger of the Penn Staite Forest during the winter for a 
violation of the game law. The vacancy has been filled. 

THE :FUTURE 

Though it is believed that X ew Jersey's effort in forestry is on a 
substantial basis, there is abundant room for growth. The needs of: 
the fore.st fire service are paramount. The next most important pro­
vision is for a forester who shall dernte his whole time to a.chising 
and aiding local shacle tree commis,iorn: and otl1er tree interests. 
There is needed, airn, another forester to work continuously 1ri th the 
O\n1ers of small woodlands with a view to making those land!' more 
prodncti 1e than they now are. The FNleral Government oJicn: to 
match the State appropriation for t!iis lnttcr undertaking. 



Report of the State Firewarclen 

C. P. WILm:n 

To conform with the natural division of the fire season, and with 
simi1ar sbtistics for the entire country, the tabular and statistical 
matter following are for the calendar year UJ20. The general state­
ment of conditions and progress is for the fiscal year July 1, 1920, to 
,lune 30, rn:n. 

TILE FIRE SEASO~ 

January and February, 1920, wern months of unusually severe 
winter weather, and this condition continued well into March and 
April, retarding normal spring development much more than usual. 
~Ia:' also was a backward month because of cool wea,ther. Because 
of these conditions, there were practically no fires until well into 
~larch, hut the spring searnn was exceptionally dangerous because of 
delayed foliation, with dry weather and high winds. 'I'he natural re­
flection of 1these conditions, concurrent with the regular widespread 
me of fire for cleaning up in the springtime, is a record of many 
forest fires during late March, April and May. The fact that 7-± per 
cent of all fires for the year burned in these three months, once more 
empliasizes the peculiar danger of this sea,son, and the need for more 
mlequate means of meeting a situation which recurs year after :'ea1· 
withont adequate facilities for its control. (Seep. ~'L) From ,1nne 
until the end of the calendar year, "'eather conditions were extremely 
farnrable. Rainfall was plentiful, and was unusually frequent, so 
that few fires were started, and practically none were serious. 

The spring of 1921 was more troublesome than the average, be­
cause of dry weather aml liigh winrh. Tlie number of fires staritecl 
was large. and a large m1mber reacher1 serimrn propmtions. Late 
}fay and .June clen~loped a rlronth of almorrnal intenPity and rlun1tion, 

(71) 



72 CONSERVATION AND DEVELOPMENT. 

and equally unusual because of the rnason of its occurrence. The fire 
menace was, of course, cumulative in its severity, reaching its climax 
at the end of June, during which period a fire season, as severe as any 
yet on record, developed a condition with which ,the ]'ire Service or-

. ganization, as at present constituted, was inadequate to deal. By 
general order, issuance of fire permits for any purpose was discon­
tinued throughout the State, but, despi,te this precaution, with a 
general public appeal for special caution, special preventive efforts by 
railroad organizations, and the untiring activity of the firewa,rdens, 
fires were so numerous that many got beyond control. In this short 
period, fires, varying in size from 100 acres to 40,000 acres, did 
da.mage greater than is usually done in twelve months or more. Only 
the most heroic work saved many threatened homes, towns and in­
dustrial plants from destruction. 

FOREST FIRES BY MONTHS, CALE:"IDAR YEAR 1!)20 

Number 
Month. of Fires 

January........ 2 
February . ... . .. 1 
l\'Iarch .......... 135 
April .. . . . . . . . . . 197 
May . . . . . . . . . . . 137 
June . . . . . . . . . . 27 

Per Oent 
of Total 

24 
35 
25 

5 

Number 
Month. of Fires 

.July . . . . . . . . . . . 14 
August . . . . . . . . . 1 
September . . . . . . 6 
October . . . . . . . . 10 
~ovember .. . . . . . 22 
December . . . . . . . 11 

NU::lfBER AND AREAS OF FIRES 

(See Tables 1 and 2) 

Per Oent 
of Total 

2 

1 
2 
4 
2 

Heports of 554 fires have been received for the calendar year 1920. 
This is less than thle average for the last ten years, and fewer than 
in the precedimg year. Of these, 161 or 29 per cent were stopped 
before they had burned two acres, 325 or 59 per cent burned Jess than 
ten acres, and only 12 per cent burned more than 100 acres. The 
average area, per fire was 64 acres, a lower figure than for any yea.r 
since the record has been reasonably complete. The total area burned 
was 35,497 acres, also a new low record. While not minimizing the 
activity of the Fire Service in helping to bring about these results,, 
it should be stated that (except iru the spring mon,ths.), weather ancl 
dimatic conditions were abnormally helpful in preventing fire 



Figs. 24 to 25. A reason why we have pine scrub instead of fine foreste.. 





F lltE\YARDE~'S HEPOHT. 

throughout the year. 'Therefore, while the result is extremely grat­
ifying, it does not measure the true status of the organization in its 
preparedness to meet a serious fire season. 

'l'he reported money damage done by forest fire was $244,~142 in 
1920, or an average of $442 per filre. This represents a leak in the 
public resources that can and should be stopped. The material 
increase in these figures as compared with the same items in previous 
years cloes mean that the loss has been greater, but that the facilihes 
for determining the toll taken by forest fires are improving in accuracy 
and cornpleteness. In fact the figures given presumably largely under­
state the actual damage still, though they are more nearly accurate 
than heretofore. 

(See Table 3) 

Thme is pra.ctically no record of forest fires in New Jersey from 
natural causes, such as lightning. This means that people are re­
sponsible for the whole trouble. Fires are started sometimes through 
ignorance, sometimes through carelessness, sometimes through in­
difference, very rarely by intention, but always, because of someone. 

During 1920, steam railroad operation has been responsible for 19'1 
fhes, or 35 per cent of the total, as again,st 29 per cent in the preceding 
year. 'l'his situation apparently is largely explained by incomplete 
or poorly timed work in cleaning railroad: fire lines which has since 
been given attention by H1e railroad companies. Brush burning, camp 
fires and similar use of fire started 60 fires, or 10 per cent of the total, 
a lower proportion than the 15 per cent of last yea.r. Smokers' fires 
recorded number 39, or 6 per cent, as compared with 15 per cent thte 
previous year. From other miscellaneous causes, 35 fires have origi­
nated, or 6 }'ler cent of the total. For 223 cases, or 42 per cent of 
the fires reporited, the cause is not definitely known,. The great 
majority of these recorded "unknown" unquestionably would be 
charged to smokers if the facts were known. 



CONSERV A'l'ION AND DEVELOPM:EN'l'. 

THE :FOREST FIRE SERVICE 

The outstanding feature of the organization as now constituted rn 
its inadequacy to cope with severe conditions. As long as adequate 
fire lookout facilities are lacking, so long will fire have opportunity 
to gain dangerous headway before c1iscoYery and attention. As long 
as reasonable provision for State supervision of the fire-fighting is 
denied, eo long will accident, misunderstanding, poor communication, 
and lack of co-ordination continue locally to maint:ciin conditions 
under which fire can and will get beyond the control of a semi-volun­
teer fire-fighting force. The willingness, activity and efficiency of the 
local firewarden force has often been referred to and commended. 
'rhere i8 now no disposition to, nor justification for, retracting 
this previous opinion. HoweYer, it has been rnid with equal empha$iS 
heretofore, that under the stress of severe fire conclitrons of drouth, 
wind, etc., the present force as organized, could not be expected to be 
satisfactory. And mch conditions are not the exception. Each 
spring the situation, recurs, and in the normal year, is met again 
during the summer or fall, while periodically a real crisis, develops, as, 
for instance, tha,t just past, in June, 1921. To prevent these set­
hacke, which undo locally the preYiom carefnl and sncces,>Jnl pro­
tective work of many seasom, there must be an addition fo the State's 
force of wardens, and an adequate lookout service. The present 
system is not sufficient for any but the more favorable seasom .• and a 
fi:re-fighting force must be prepared for unfavorable or even abnormal 
situations. Failure aJ rnch periods nullifies to a large degree any 
long-continued success. An adequate plan and program has been pre­
pared, and is waiting for the possibility of its inaugnration in New 
Jersey's forest fire work. Too great emphasis cannot be laid upon the 
need for its adoption a,t once. 

Personriel.-The vacancy in the North Jersey Division 1N ardensl1ip 
wa,s filled late in 19.20, after considerable difficulty in locating 8 

qualified applicant at the rnlary which it was possible to offer. rrhe 
"·ork in this territory, 'rhich had been carried on too long, and with 
real inconvenience. from the Trenton office, therefore has been again 
put upon its normal footing. Complete changes in the local force in 
>"everal municipalities have strengthened the local organization. These 
rlianges, limvever. represent only L5 per cent of the total of 3G~ 
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wardens who served in 1920, indicating an increased stability in the 
organization, ,the advantage of which is obvious. '11 he work of the 
Fire Service covered 167 townships in 1920, embracing practically the 
entire forested area. of the State, sa,ve where its surburban, park or 
small isolated woodlot character makes the fire protection problem a 
minor factor, or where the situa:tion is obviously not a forest problem. 
Tlie service was extended to but one new municipality, West Point. 
Pleasant, Ocean County, wliich was created as a new borough by par­
tition from Brick 'l'owmhip. 

Education and pnbl·icat·1'.ons.-Through the initiatirn of the Fire 
Service, a special chapter on forest fire prevention was prepared by thL~ 
Fire Service, and inserted by the National Board of FirP Underwriters 
in their manual "'rhe Teaching of Fire Prevention," a special edition 
of which was issued for the State Department of l'nblic Instruction_, 
for use in the schools of the State, in compliance with Chapter 118, 
laws of 1920, requiring systematic instruction in fire prevention in the 
eclwols. In addition to the publication of the annual "Li~t of Fire­
wardens,'' a booklet "Fighting Forest Fires," dealing with the fire 
situation, and describing the behavior of and methods of controlling 
forest fires, has been published. Through the co~operntion of the 
County School Superintendents., and Boy Scout officia1s, the publicaiion 
was widely distributed among the school teachers and leaders in boys' 
"-ork. a11d the demand within the State was so great that the edition 
\nm almost at once exhausted, to the exclnsion of a large nurn lier of 
requests from outside New .T ersey. The booklet "]'ires For ]\rn,'' 
issued a year ago, and likewise im.mediately exhausted, has been re­
printed, and still further distributed. 'l1he New Jersey Fire Service 
originated a movement, and co-operated with the U. S. Forest Service 
in arranging, for the inserting of forest fire warning notices in all the 
ammunition boxes, packed hy two of the largest manufacturers in the 
ccnmtry. 'l'his provides, an extremelv rnluable means oi' reaching all 
cportsrnen with a word of caution, which will apparently become more 
general and therefore more ya]uable by the action of other companie0 

shortly. Souvenir postal cards were printed for two of the fire look­
ont statione, and the supply eshausted bv the clernanrlR of visitors be­
fore the clorn of t11e 1020 searnn. In place of a general State fire 
poster, heretofore 'listrilrnted bv tlie State's warclens, special posters, 
dealing \vith the local situation in detail, has been prepared and c1is-­
trihutec1 in eight townships where the local conditions has been partic-
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ularly hack1'ard. The 1rnrk ot tl1e :Fire Senice, and the need for cou­
tinuous and general public care to prevent forest fire, has been 
presented in talks to numerous groups of Boy Scouts, Cranberry 
Growers, Public School Teachers, Summer Campers, etc. 

Lookouts.--The seven lookout stations previously in commission, 
were in operation throughout the season, and have effectively assisted 
in the control of fire in their respective localities. The number of visi­
tors at these towers has continued to increase as knowledge of them has 
become more general. The annual registration at each station varied 
from 100 to 1,000 with the accessibility of the towers. A new 
wooden tower, erected by the State's employees during the winter, was 
opened for service on the Penn State Forest in March, 1920, making 
a badly needed and Yery rnluahle point of control in the heart of the 
eastern Burlington County wilderness. A steel tower has been 
erected and opened at Blue Anchor, Camden County, making a total 
of nine active lookouts now in operation. It is still necessary to point 
out the need for means to install a complete system of fi!re lookouts, 
and urge that such provision be made, for the reason indicated on p. 74. 

Federal co-oP'eration.-The Federal Forest Service, under the 
"vVeeks Law," has continued the allotment of funds for payment of 
lookout and pafrol salaries. The sum available for the past year has 
been $2,500, an increase ·Of $500 over the previous a1lotments. Under 
the terms of the law, the funds are arnilable for use in ~ orth ,Jersey 
only. At the request of the Federal authorities the funds for this co­
operation are now deposited to the credit of this Department in the 
State Treasury for disbursement by the I''irc Service like funds from 
a State appropriation, thereby materially simplifying tlie work of ad­
ministering the funds. 

Without these funds, the operation of even the present lookout sys­
tem would have been impossible. The rnlue of the Federal co-opera­
tion is tremendous, not only in the actual fire control resulting, but 
became of the practical demonstration it makes possible of the 
efficiency of lookout and patrol as fire preventive measures. The in­
creased number o.f lookout stations without State provision for man­
ning them, has necessitated the diversion of nearly the whole Federal 
allotment to lookout maintenance. Therefore, but one patrolman, 
covering a large territory by motor, was employed for the most. 
dangerous month of the fall season, 1920. 



Penn Forest Fire Lookout. Blue Anchor Forest Fire Lookout. 

Figs. 26 to 28. Two new fire lookout towers and a part of the country 
they guard. 
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Fire-Prevention Day.-By proclamation of the Governor, October 
9 was declared Fire Prevention Day in conformity with its ~ ational 
observance in this way. Through the press and in the public schools 
special emphasis was laid on forest prntection at this time. Similarly 
the week of May 22-28 wa.s observed as Forest Protectio11 Week in, the 
State and throughout the Country, with still more widespread em­
phasis upon the need for arnl poscihility of adequate prn1echon for ·Uw 
forest resources. 

VIOLXl'IONS 01< THE L~~W 

(See Tables 4 and 5) 

During 1920, responsibility for 27 8, or 50 per cent o[ the total fires 
reported for the year, has been fixed. In 35 cases, technical violatiom: 
of the permit law have been dealt witli. rrhis definite knowledge of 
how, when and by whom fires start serves a double purpose of pointing 
out the times, the places and the classe" of danger so that preventive 
measures may be taken to avoid their repetition, and, by reason of the 
penalties irnprn:ed serves of itcclf as an effective deterrent to careless, 
ignorant or indifferent use of fire. Of the total violations, 61 per 
cent were railroad fires, and 33 per cent came from other cames. Of 
the year's cases,, 186, or 67 per cent, have been :finally disposed of, and 
of the 92 cases remaining open from previous years, but. 30 remained 
unsettled on January 1, 19?1. 'l'he penalties collected during the 
year 1920, amounted to $1,813.33, of which the railroad~ paicl 
$1,100.12, ancl other agenc-ief', $713.21. 
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TABLE 1-FOHEST FIRE8 IN CALEXDAH YEAH Hl20 AND IX PREVIOuS YEARS 

YEARS 
No. 
of 

Fires 

Total 
Acres 

Burned 

Acres 
per 
Fire 

No organized service, incomplete reports 

Total 
Loss 

Loss 
Per 
lt'ire 

1872 ................. [ ........ . 100,000 . . . . . . . . . $1,000,0001 ........ . 
71,074 1,316 252,2401 $4,G71 1880 ................. [ 54 

1885 ................. [ ........ . 128,000 . . . . . . . . . 1,128,000 ........ . 
1895 ................. t 49 66,120 1.349 600,000 12,245 

98,850 1_.5201 169,323[ 2,_(i_ 05 
85,046 1.076 305,744[ 3,870 
41.530 512 193,413[ 2.::!88 

1902 ................ ·I 65 
1903 ................. t 79 
1904 ................ ·I 81 

Organized fire service 

rno1 . ~~-~-.-:-~. -.. -. t---167 ----li.525t--69 ___ 1iJ:\411-----,70 
1908 ................ · I 533 52,978] 100 64,536 121 
1909 ................. [ 563 93,5251 16G 133,944[ 238 
1910 ................. [ 611 81,452 133 127,850 209 
1911, Forest Fires .... · I 289 l I \ 

Bmbryo Firest ... [ 239 f G4,404 122 86.940 1G5 
1912, Forest Fires ..... [ 214 l I I 

Embryo Firest ... [ 331 f 2G,291] 48] 21,501 39 
1913, Forest Fires ..... [ 311 l I I 

Embryo Firest ... [ 367 f I 53.823[ 
1914, Forest Fires ..... [ 386 l I I 

Embryo Firest ... [ 451 f 78,655[ 
1915. Forest Fires ..... [ 549 l I I 

Bmbryo Firest ... [ 467 f I 150.2581 
1916, Forest Fires ..... [ 2G!J l I I 

Bmbryo Firest .. ·I 314 \ I 51.654[ 
1917. Forest Fires ..... I 48G l I I 

Embryo Firest .. ·I 88fi \ I 92.4791 
Hl18, ]forest Fires .... ·I 5G7_ l I I 

Embryo Fires* ... [ 229 \ 67,2721 
1919, Forest Fires .... -I 443 l I I 

Embryo Fires* ... [ 164 \ 46.9271 
1920, Forest Fires .... [ 393 l I I 

Embryo Fires* ... ! 161 5 I 3o.4!l71 

t Burned less than 5 acres. 
* BurnPd less than 2 acres. 
:~ See page 71. 

77 

92 
I 

1471 
I 

881 

lOG[ 
I 

85] 
I 

771 
I 
I 

G4[ 

67,2051 

83,8801 

209.0901 
I 

G9.001[ 
I 

79,R35[ 
! 

60,835[ 
I 

G3,638I 

:!:244. !l42 I 

!l9 

207 

118 

no 

88 

105 

1:442 
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TABLE 2-FOREST FIRES BY RELATIVE AREA BURNED, A2'!D BY COUNTIES, CALENDAR 
YEAR HJ20 

I NUMBER OF FOREST FIRES I 
1----1--1---'1 I Total 
I I I Embryo 
I I 101- I Over I Fires COUNTY 
I 2-10 I 11-100 I 1,000 I 1,000 Total I (less than 
I! Acres I Acres II Acres I Acres II 2 acres) 

---1 l--i--1--'--1 
Noi·th Jersey- I I 

Bergen ......... · I 21 9 I 1 . . . . . . . . 31 
Hunterdon ..... ·I· . . . . . . . 1 . . . . . . . . . . . . . . . . 1 
1\lorris ......... ·I 13 17 I 6 . . . . . . . . 36 
Passaic ........ · / 12 12 2 26 
Somerset . . . . . . . . 5 2 1 · .... ~. . . ............. ·. \ 7 
Sussex ......... ·I 5 5 - 12 
Union .......... I 3 2 I \ I 5 
Warren ........ · I 3 3 I : : : : : : : : : : : : : : : : I 6 

'l'otals ....... · / 62 51 II 11 1 · ....... ,I 124 

Smith Jersey- I 
Atlantic ....... ·I 26 31 I 18 I 1 I 76 
Burlington ..... ·I 11 1 I 5 I 1 18 
Camden ......... I 7 6 4 I · . . . . . . . 17 
Cape May ...... I 7 9 4 2 22 
Cumberland .... · I 20 21 6 1 48 

15 

11 
11 
11 

8 
1 
3 

60 

29 
2 
H 

14 
20 

3 Gloucester ....... I 3 8 4 1 16 
l\lercer ......... · I 1 ....... · I · . . . . . . . . . . . . . . . 1 ........ . 
:\liddlesex ...... · I 7 5 1 13 2 
Monmouth ...... I 10 10 3 . . . . . . . . 23 
Ocean ........... I 8 15 4 27 

2 
19 

1 Salem .......... [ 2 I 3 1 · · · · · · · · 11 6 I 
Fires that burned in[ I 

more than 1 county,! ....... ·I· ....... I 1 1 I 2 I ........ . 
'l'otals ....... ·I --102-r--101s--1--;51 _____ 7_ I ___ 269 1--101 
State totals .. ·I 164 I 160 I 62 7 I 3!l3 lfil 

Per cent of State! I I 
totals .......... · / 30 I 2!l I 11 1 I 71 29 
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TABLE 3-FOimS'r FIRJ'.S l!Y CArsm; A:'\Il COC'\Tms. CALE:'\IJ.\I~ YE.U: 1B20 

COUNTY 

I I I I I ! I I I I i i 
i l!'F I eF I Fl!~ I el!' I FF i eF I FF I el!' I FF I eF I l!'F I eF 

X orth J ei·sey- I I I ! ! I I ! I ' 1 

Bergen ·······I 101 121 GI Ii 2[ .... i 11····1 12[ 2: 31! lli 
Hunterdon .... l,.···I· .. ·! 1! .. ··i··· 1 .... 1 .... j ••• l· ... l .. ··I 11 .... 

Morris ....... \ 101 41 2\ .... \ SI 2\ 11 1\ 15\ 4\ 3G\ 11 
Passaic ..... ·I 141 41 .... \ 21 51 11 11 .. "I G[ 41 2Gi 11 
Somerset .... ·I· ... 1 ... ·I 21 fil 2; 21 ... ·I 1 31 3i 71 11 
Su.ssex ...... ·I 31 31 21 ... ·I· .. ·I 11 .... i 21 71 2j 121 8 
U~ion ....... ·I· .. · I· .. · 1 · .. "I" .. 1 ... ·I· ... 1 ... ·I·... 51 11 51 1 
''\arren ...... 1 41 2 ....... ·I 1'1 ... ·I 1\ .... I ... ·I 1[ G 3 

Totals ..... 114111 25\-13\-8\1s1-G1-41-4 4sl17\ 1u\ 60 

South Jersey- I II 11 11 I I I ! I \ ! I 
Atlantic ...... \ 321 171 111 .... \ 61 ... · 1 61 21 21 10! rni1 2!) 
Burlington .. ·I fil 11 31 11 li. . . . 2[ ... ·I 7i ... ·I 18, 2 
Camden ...... 1 G[ 91 .... [ .... \ .... i •••• 1 11.·. ··1 10[ .... j 171 9 
Cape May ... ·I 8[ 71 11 3/ .... i 11 .... ! . . .. 13[ 3! 221 14 
Cumberland .. [ 7! 31 6] 1 11 11 41 7[ 301 8[ 481 20 
Gloucester .... [ 51 1[ 5\ ... ·I· ... [.... 11 .... \ 51 21 Hi[ 3 
Mercer ....... 1 .... 1 .... [ .... 1 .... 1 .... 1 ........ [ .... [ 1 .... I 11 ... . 
:Middlesex ····I l[ ..... 1 .... [ .... 1····1·· .. [ .... [ .... [ 12[ 2i 131 2 
Monmouth .... [ 91 ... ·I····[.... l!·· .. 1 21·· ... I 111 21 ~3[ 2 
Ocean ........ [ 71 111 31 2 31 1 1 1 13 41 "'71 rn 
Salem ........ [ 2 .... 2[ ........ [ ... ·1····)···. 2J 1 1 6 1 

E'ires that burned! I I I ! j I 
in more than 1\ I [ I ! \ I I 
county ....... j .... \ .... \ 1[ .... ····I· ... [ .... \.... 1 .... I 2 .. .. 

1-----1--:--1--1--1--1- 1--1--1--'1--1-­
Totals ...... \ 821 49[ 32[ 71 12\ 31 17[ 10[ 1261 321 2G91 101 

l---1-1-1--1-1--1-1-1-1-1-l-­
State totals . \ 1231 74i 451 151 301 9/ 211 14 1741 491 3fl31 lGl 

I I ! I I 
Per cent of State! I I I ! \ 

totals ........ I 35 I 10 I 7 I 6 42 ! 71\ 29 

FF--Forest li'ircF-. 



FllrnJWAHDEN'S REPORT. 

'!:ABLE 4-VIOLATIONS OF TIIE FIRE I.AW, CALENDAR YEAR 1920 

CAUSE 
Pending 

Jan.1,1921 

Brush burning and camv fires ...... I 19 I 
Careless smoking ................ · I · ..... · .. · .. 

Settled \ 
Jan. 1, 1921 I 

I 
Total 

62 81 
3 3 
7 9 

81 

Miscellaneous .................... ) 2 1------i 
'l'otal ..................... I 21 

------
72 93 

I I 
1!Me R. R. ...................... · I 1 I 20 27 
D., L. and W.R. U. ............. ·I 1 I 
:Morristown and Erie R. R. . ....... i 1 
N. J. Central R. R ................ · 10 I 

5 6 
4 5 

21 31 
N. Y., S. and W. R. R. . . . . . . . . . . . 6 \ 
Penn. R. R. . . . . . . . . . . . . . . . . . . . . . 43 

17 23 
24 67 

Reading R. R. . . . . . . . . . . . . . . . . . . . 3 I 
•ruckerton R. R. . ................ ! ..••••..•••• 

\
-- 1--1 

Total R. R. . . . . . . . . . . . . . . . 71 

21 24 
2 2 

114 185 
:-------1------

186 •rotal all causes ................. · / ___ 9 __ 2 __ 
1 
______ 

1 
278 

Per cent of total ................. J 

I 
67 , ............ 33 

TABLE 5-SUMMARY OF PENALTY WORK DONE, CALENDAR YEAR 1920 

YEAR OF ORIGIN 

I Railroad Ca:ses 
Cases Frum 

Other Causes 
------- ---- ----~--1---

Totals 

1920 cases .......... \ 111 1141 1851 21\ 721 93 921 186 278 
1919 cases ......... ·I 171 211 381 31 271 30 20 48 68 
1918 ~ases ......... ·I s1 111 191 11 3 4 9 14 23 
1917 cases .......... 1 ......... '/" .. ·I 11..... 1 1 .... , 1 

1-1---,--------1-
Total .......... ·I 96! 1461 242 26 102 1281 1221 2481 370 

1-1-1--1--1--1-1-
Per cent of total ... · 1 40I 601 ..... 

1 
20 80 . . . . . 33\ 671 .. · .. 

6 
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TAllLE 6-FOREST FIRES BY COUNTIES AND TOWNSHIPS, CALENDAR YEAR 1920 
_______________ .. ___________________________ -------------·-

I I 
I Number 1 

I 

Paid by·;· 

COUNTY AND 
TOWNSHIP 

Atlantic Gounty­
Absecon (City) 
Buena Vista .... . 
Egg Harbor .... . 
Egg Harbor (City) 
Folsom ......... . 
Galloway ....... . 
Hamilton ....... . 
Hammonton ..... . 
Linwood ........ . 
Mullica ......... . 
Northfield (City) . 
Pleasarntville .... . 
Port Republic ... . 
Somers Point .... . 
Weymouth ...... . 

i .µ 

I 8 
I I I I I I I 

· · · 1311 · · · i 11 · · · · · 89411 · · · ·$5,720\ · ·$1~n1.13 11 · · ·ii4.o4}j · · 'ii4.o4\ · · ·$45.20 
151 31 1,4891 10,2141 362.90 152.45 152.45\ 58.00 

21 4[ 303] 2,103[ 110.551 55.28 55.271 ....... . 
···-I-·· ·I······· ·I········ ·i· ·······I······· ·I·······.:.······· 

191 101 1,8241 12.2711 454.221 157.831 157.821 140.57 
10[ 5[ 1,3201 9,1981 211.101 95.251 95.25] 20.60 

31 ... -I 4501 3,290 91.50[ 37.001 37.001 64.oo 

.. ii11 i11 
... 2',229/"' 14',3201 17~:~\ .. "66.34\ .. "66.3('>1 6~:~g 

.... 1 .... 1 ........ 1 ......... [ ........ 1··· ..... j •••••••• [ •••••••• 

.... 1 .... [ ................. [ ................ 1 ........ 1 ....... . 

.. .. 1 .... 1 ........ 
1
' ........ -I· ...... ·I· ............... I 20.00 

····I··· ·I· - · ·. - - - ... - ..... 1 ....... ·I· ............... ! ..... · .. . 
81 41 402! 2.9221 116.501 56.401 5G.401 10.00 

-1--1---I 1---1 I J--
Tota1 . . . . . . . . 771 291 8,9111 $60,038\$1,718.701 $694-59! $694.59! $430.87 

I I I I i I i Be1·qen County-
]'ranklin ........ . 
Hillsdale ........ . 
Hohokus ........ . 
Montvale (Boro.) 
Orukland (Boro.) . 
Park Ridge (Boro.) 
Rlidgefield (Boro.) 
Washington ..... . 
WoodcHffe Lake .. 

41 51 1371 $771 I $78.80[ $21.90i $21.90[ $35.00 
91 5j 691 491] G7.50I 24.251 24.251 19.00 
21 .... 1 8j 591 12-701 G.35 6.35i ....... . 
31 11 73] 310! 49.10 4.00J 4.00j 41.10 
51 21 421 2931 46.50 ....... · 1 · ....... : 46.50 
31 11 11 soi rn.001 4.50i 4.50\ 10.00 
11 lj 51 251 6.00J 3.00\ 3.001 ....... . 
ll .... J 1251 7601 9.001 4.50 4.5o, ....... . 
3j ... ·I 33] 224j 25.00[ 9.00] 9.00i 7.00 

-1-1---1---1--1 I 1---
Total . . . . . . . . 31[ 151 503[ $3,0131 $313.60 $77.50[ $77.501 $158.(iO 

Burlinqt01i County-
Basis River ...... . 
Evesham ........• 
Medford ........ . 
New Hanover ... . 
Pemberton ...... . 
Shamong ........ . 
Southampton .... . 
Tabernacle ...... . 
Washington ..... . 
Woodland ....... . 

I I I I l I I 
21 .... 1 2001 $1,5001 $38.5~] $19.2~1 $19.2~1. ·_: ... ;..;.. 
21 ... -I 310 l,550 l49.4n1 lL3o1 lL3•J ;1;126."' 
ll ll 41 8,5001 44.301 20.151 20.151 10.00 

-···I· .. ·!- -... ·.·I·. -..... -I· .. ---. ·1· ....... ! ..•..... 1 •••••••• 

41 .... j 211 6021 24.00I 3.001 3.001 18.00 
21 ll 51 501 56.101 28.051 28.051 ....... . 
31 .... J 361! 2,6801 38.201 19.101 rn.101 ....... . 
31 ... ·I 9541 6,3301 50.601 25.301 25.30[ ....... . 
11 ... -1 200[ 1.8701 54.001 27.001 27.00! ....... . 
21 .... j 7501 3.7101 72.80[ 36.401 36.40\ ....... . 

--1-1---! I 1--1--1---
Tota1 • . . . . . . . 20] 2[ 2,8051 $26.7921 $527.951 $189.601 $189.60, $154.75 

_____________________ I _I ______ L ______ L ___ L_ J I 
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IABIE 6-FORES'l' FIRES BY COL:NTIES AND TOWNSHIPS, CALF:KDAR YI•:AR 1920--Gontinued 

COUNTY AND 
TOWNSHIP 

I Number I 

1----~--

' $ -~ I 

1~ ~ 
.µ ..... 

~ ;..., 

~ s 
~ fi1 

I 

I
I ~ 

·5 
en 

: ·B 
I ~ 
I B 
I t; 

0 

i 0 

Paid by t 

----- -----·---·------

__________ ] ___ ! I I I 1-----

0a;e:~~n ~~~~~~-~... 111 .... \ 2011 $1501\ $17.60j $8.801 $8.801 ... · · · · · 

g~e~~i~~~~~t . ~~~~~·.) ... ~I ... ~I- ..... ~~I ...... :'.~ .... _1_6 .. ~11 _ .... 5.-~~I ..... 5.-~~I- .. . $.5:~~ 
Delaware . . . . . . . . . .. ·I· .. ·I· ..... · ·I· . · · · · · · . ] . · · · · · · · · · · · · · · ·I· · · · · · · · ! · · • · · · • • 
Gloucester . . . . . . . . 61 ... ·I 282\ 1,1041 62.651 29.371 29.38\ 3.90 
Voorhees . . . . . . . . . 11 ... ·I· ...... ·I· ....... · I 21.151 10.571 10.581 ....... . 
Waterford . . . . . . . 41 21 1,6001 8.1001 190-101 70.551 70.551 59.00 
Winslow . . . . . . . . . 5\ 61 351\ 3,470[ 150.15\ 62.25[ 62.251 45.65 

Total . . . . . . . . 1s/-9\ 2,263ll $12,8941 $458.251 $187.341 $187.361 $113.55 
I I I I I I 'I 

I I I I I I 
31 ... ·I 1,336\ $7,6401 $318.85\ $159.421 $159.431 ....... . 
21 21 61 1441 20.80 2.90 2.901 $15.00 
81 111 4401 2,8681 401.50 53.511 53.51\ 294.60 
51 11 1,8101 7,8301 185.331 92.661 92.67( ....... . 
4] 11 3251 1.2201 71.65 35.83\ 35.82[ ....... . 

Cape Jfay Oottnfy-
Dennis .......... . 
Lower .......... . 
Middle .......... . 
Upper .......... . 
vVooc11bine ( Boro.) 

-1--1 1--- I I l---
Tota1 . . . . . . . . 22

11
1 15

11
1 3,917

1

[ $19,702
1
1 $D98.13ll! $344.32

1

1 $344.33
11
1 $309.60 

Ottmbei-land Goimiy-
Commercial . . . . . . 11 .... [ 5001 $3,9751 $62.30/' $31.15 $31.151 ....... . 
Deerfield . . . . . . . . . 51 .... [ 112] 1.7121 63.70 30.10 30.lO] $3.50 

21 .... I 2.0051 7,0501 189.90] 94.95 94.95] ....... . 

. . J
1
,: : : ~I· .... ~~~ii .... -~··.n7. ~~/I ... i::.:~~1, ... ·28.

7
0.'_

6
5. 

0
o· 1 • •• •2•7··~~1 ... ·3~ .. ~~ 

. 80.50\ ....... . 
1\ 11 800] 6.591 87.80 43.901 43.901 ....... . 
21 21 211 3111 33.701 16.85 16.851 ....... . 

251 141 7201 4,8131 542.901 242.451 242.45 83.00 

Downe .......... . 
Fairfield ........ . 
Hopewell ........ . 
Dandis .......... . 
Lawrence ....... . 
Maurice River ... . 
Millville (City) .. 

-1--1---1--- I I--
Total . . . . . . . . 4$JI 201 5,005[ $30,202[$1.248.45[ $5G7.50i $567.50[ $118.GO 

Gloucester Oounty­
Clayton (Boro.) . 
Elk ............ . 
Franklin ........ . 
Monroe ......... . 
vVashington ..... . 

I I I ! I ! I 
... 1 ... \ ........ 11 ........ .'i. ....... 1 ........ l ........ i ....... . 
. ... 1 11 ....... ·I $101 $4.001 ........ 1 ........ 1 $4.oo 

131 ... ·I 4,0601 31,072\ 2.16.351 $57.871 $57.88] llC.00 
3[ 21 1351 1,3211 29.501 5.50 5.50[ 18.50 
11 ... ·I 421 2211 38.501 19.25 rn.251 ....... . 

-1-1 1---1 I~--, I 

~o~:l~~~~-~-- 171 _1 __ ~237~32,6241_~~-~8~5] $82.62/ $82.m~; $138.50 



8-1 CO~SERVA'l'ION AND DEVELOPMENT. 

r,ua.E G-FOREST FIRES BY COUNTIES AND TOWNSHIPS, CALENDAR YEAR 1920---Gont·inued 

Number 

en "" COUNTY AND lfj '-' "' TOWNSHIP " "' "' -~ ~ " ~ = 
0 CCi _,_, ,., 

w '-< "' "' .0 " "' s "' 0 " ~ ~ ""1 

"" = 
'" .-. 
w ........ _._,,.. 
(/j °' "" ::0. 

"' 0 
0 " ~::.. 

0 '-< 
-.j..;I 2 
~g 
0 
H 

------ ------------- -
---- ------~·--

_,_, 
w 
0 

Q 

Paid by t 

i - _________ I___ I l~-1 ______ 1 ________ _ 

1I11nterdo11 County- ! I I I 

~i~~~dl( •••1••1••••••1·····••1••••••l••••••l•••••••1······· ~:~~~:~J~r,: ·::::::: : : : : i:::: ! : : : : : : : : i::::::::: I:::::::: I:::::::: I:::::::: i:::::::: 
'Yest Amwell . . . . . 11 ... -I 121 $13Hj $G.20j ....... ·I· ....... i $10.00 

Totnl ....... . 

JJ1 ercer County -
Hopewell ........ . 
PrincPton ....... . 

Totnl ....... . 

Middlesex Oo11ntJ1-
FJast Brunswick .. 
Madison ........ . 
l\Ionr-0e ......... . 
SayreyilJe ....... . 
South Brunswick . 
S11otswood (Boro.) 

Tntnl 

.llonmouth Go11nt11-
Atlantie ......... . 
Freehold ........ . 
Howell ......... . 
:\IiddktO\Yn ..... . 
Ocean .......... . 

--1--1----l-----1 1----:----1----

1 I .•. -1 121 $13Cj $G.20! ....... -I· ....... i $10.00 
I I I I I I , 

.... 
1
1 ... J ...... 1 ....... l ...... .1i. ....... I ........ i ....... . 

11 .... i 51 $331 $8.001 $4.001 $4.001 ....... . 
--:--!---:---1 I I l------1:. . . . fi! $3'51 $8.00I $4.00! $4.001 ....... . 

I I I I I 1 

! I I I I I 
21.... 1801 $!liOI $15.501 $7-7fil $7.7G: ....... . 
1 ! . . • . 401 2401 18.501 9.2fil \l.25[ ....... . 
H!. . . . 333j 2.1211 52.901 2().451 2C.4'il ....... . 
41 rn1 128! 2tw5: 14.331 14.32 1 •••••••• 

. . . -!- ........... 1 •••••••• -I· ..... ··!· ...... -I·· ...... ! •••••••• 
···.I.··.:.······ .I.······· ·I········!······· -I·······-!-······· --+--:-- ---i----1---1---1---'-- --

13: 21 5()91 $3.4591 $115.55: $57.781 $fi7.77i ....... . 

• ! I I I I I 
0: .... I -Wril $4.1201 $104.251 $5-501 $fi.GOI $!);-l.2ri 
71 1' 23fil l.!)801 9C.GOI 48.301 48.ilOI ....... . 

. _ 1_~,1 ___ ~ 1
1 

__ • _ • ~~~ ! .. ___ 2_.~~~I .. _i_4_9_·:~:. _ . -~7.-~~I .... 5:.-~~: _ . __ s_5_.~~ 
11 .... j 71 R35I 28.00I 14.00I 14.001 ....... . 

Shrewsbury . . . . . . 1 \ .... I 3Gj 270i 27.501 ....... -I· ....... i 27.50 
"'nll ................ 1 .... j .••••••• 1 ......•.. 1 ........ 1 ........ 1 •••••••• : •••••••• 

----1--!----!----I ! I t---
'l'otal 241 2L _ sn4/ $8,~4/_~o6~j _$12~.ool $125.oo: $1Gn.2r. 
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TAilI£ 6-FOREST FIHES BY COUNTIES AND TOWNSHIPS, CAU;NDAR 'YEAR Hl20--Confi,nnerl 

COUNTY AND 
TOWNSHIP 

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

Number\ "O I 
II @ ~ ' 

"" I ~ ~ -~ - -- -i----
00 I "O "' 0. .s I I 

~ ~ I ~ ~£ ~ °' 
gj ~ ~ B] : I ~ II 

~ j ~ ] 0 8 1 j 1 ~ I 

Paid by·;, 

~on~s-county- - __ r_I ___ --1 -I -r ·-r- -I 
Boont-0n • . . . . . . . . · · · · ! · · · ·I · · · · · · · · I · · · · · · · · · I · · · · · · · · : ........ I •••••••• 1 •••••••• 

Chester .. .. .. . . . . 1 f • • .. 1 1001 $7001. · ...... 1 ........ \ ...... "\ · ...... . 
Denville • . . . . . . . . 21 11 421 3101 $48.00I $24.00I $24.00 ........ . 
Hanover . . . . . . . . . 91 41 130 1,101 125.30\ 40.401 40.40 54.50 
Jefferson . . . . . . . . . 51 31 4461 5,253! 153.551 58.48 58.47[ 3o.60 
Mendham . . . . . . . . ll ll 151 200 45.0011

1 
22.50 22.50: ....... . 

Montville . . . . . . . . 11 .... \ 201 3071 8.00 ................ f 10.00 
Morris . . . . . . . . . . . 21. . . . 831 6031 33.101 16.55 16.55! ....... . 
Mt. Arlington . . . . ll 11 701 7501 58.701 29.35 29.35i ....... . 
Mt. Olive . . . . . . . . · · · ·I· · · · ! · · · • · · · · 1 · · · · · · · · ·I· · · · · · · · ! • • · • • • · • ! • • • • • • • . I. · · · · · · · 
Passaic · · · · · · · · · · ... 211: : : : II ..... i3i1 .... 'i .. i581 ... '69.3011". '34 .. 65\ ... '34.6511: ·. ·. ·. ·. · .. · : Pequannock . . . . . . \ 
Randolph . . . . . . . . ll. · · ·I lOf 90 13-001 ................ i 15.00 
Rockaway . . . . . . . . ll ... ·I 2001 1,2001 35.101 17.55 17.55: ....... . 
Roxbury . . . . . . . . . 01 ll 8451 5,232 365.301 118.50 118.501 128.30 
Washington . . . . . .. ll ... ·I 201 18H[ 25.70! 12.85 12.85j ....... . 

·~I-I . 1---1 I !---I--
Total . . . . . . . . 361

1 

111
1 

2,1121
1 

$17,0!JOll $980.051
1
, $374.831 $374.821

1 

$244.40 

Ocean Oounty-

~::~~i';;od .. ~~~~~:). · · · 31 ~I· · · · · · i6/ · · · · · $25ol !~:~gl · · ·$·19.55 · · ·$·19'.5511 $21:gg 
Brick .. .. .. . .. .. . 11 ... ·I 50[ 3501 27.601 13.80 13.80 ....... . 
Dover . . . . . . . . . . . 21 ll 531 521 30.20 8,50 8.50i 50.00 
Eagleswood . . . . . . 31 ... · 1 951 8401 88.15 40.08 40.071 16-00 
.Jackson ........ •' s1 ... ' 1,3401 7,4001 226.451 99.001 99.00 28.45 
Lacey . . . . . . . . . . . ····I 61. · · · · · .. ! .. · ..... ·I 35.00 17.50 17.50, ....... . 
Lakewood . . . . . . . . 31 ... ·I 531 604f 29.00[ 14.501 14.501 ....... . 
Little Egg Harbor · · · · · · · · I · · • · · · · · I · · · · · · • · · I · · · · · · • . [ . • · · .•.. I ....... · I · •...... 
Manchester . . . . . . . 7j 51 482! 3,5201 78.10[ 15.751· 15.75\ 46.60 
Ocean . . . . . . . . . . . . ... f lf ........ f. . . . • • . • • 4,00

1 
2.00 2.00

1 
•••••••• 

Ocean Gate ...... · .. ·I ll ........ [ ... ··· .. ·I 9.001 ........ f ....... ·1 9.00 
Plumstead . . . . . . . · · · ·I· · · ·I· · · · · · · ·I· · · · · · · ··I· · · · · · · · i · · · · · · · ·I· · · · · .. · · ...... . 

~i~J'~::s~~~ ~ ~-0~~: ). ; : : :/' • • 2f: : : : : : : :\' · · · · · · iof · · · ·35_401

1 

· · · ·i1·. 76 · · · ·i7. 7oi: : : : : : : : 
Union . . . . . . . . . . . 2f ... ·I 24i 1931 30.70 15.35 15.35 ....... . 

--1-1 1--- --- I--
Total . . . . . . . . 291 191 2,1131 $13,7781 $652.701 $263.731 $263.721 $179.05 

I I I I I I 

I I I I I I I Passaic County­
Bloom' gd.ale ( Boro.) 
Ringwood (Boro.) 
Wanaque (Boro.) 
West Milford •... 

· ·isl· · · 51 · · · · · 3231 · · · ·$·2·.690/ · ·$·3-s3 .. sol · $·116'.i51 · $·116·.151 ~~~:gg 
31 31 251 1781 74.50\ 27.751 27.751 10.00 
5 3/ 2251 2.1241 167.55, 36.32 36.331 104.90 

Total . . . . . . . . :IB\ul 5781 $4,992 $625.851 $180.221 $180.23,-$2_7_(1_.4_0 

------~I ~1-. I I I 
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TABLE 6-FOREST FIRES BY COUNTIES A;'\D TOWNSHIPS, CALENDAR YEAR 1920--Colltinued 

COUXTY AND 
TOWNSHIP 

Number 

I 

0 
+' 

+' 
Ul 
0 

0 

Paid by t 

I 
• : I f 1-- . : -

Sa.~{~:ao;m'.~-:-~..... . ... 11 111 ........ 11 ......... 11 $7.00!! $3.501 $3.50f ..... ·. · 

L. Alloways Cr ... I··· ·I··· ·I······· ·i· ········I······· ·.I ... · .. · ·1""" · .. i .. · .. ·" 
Pittsgrove ........ I 3i ... ·I 1131 $7121 28.72 3.05 3.05j $50.62 
Quinton ......... ·I :r\· ... ·I 4121 3,0951 81.10 32.05 32.051 17.00 
Upper Pittsgrove . 1 · · · · · · · ·I· · · · · · · ·I· · · · · · · · ·I · · · · · · · · · · · · · · · ·I· · · · · · · ·: · · · · · · · · 

Total . . . . . . . . -- G:-11--5;;:;! $3,8071-$116.82l~Go\~6ot- )ji67.62 

I 
I I I I I I i 

Somerset County- ! I . I \ I 
Bernard . . . . . . . . . . 31 41 91 $::!451 $104.30! $19.50 $1D.50! ;1;7G.OO 
Bridgewater ...... 1 2[ 31 851 8111 62.951 31.471

1 

31.48! ....... . 
Hillsborough . . . . . ] · · · · I · · · ·I · · · · · · · · I · · · · · · · · · I · · · · · · · ·I · · · · · · · · · · · · · · · · i · · · · · · · · 
~i~tg0~1~~fi~1a· ".". 1 · · · i\ · · · 411 · · · · · · · 3\ · · · · · · · 291

1 • • · ·2·4.oo\ · · · ·1·2.001
1 
· · · 'ii.00'1:::::::: 

Warren .......... I 1] ... -I 21 141 3.00 2.00 2.00' ....... . 
--!--[----~ I 1----1----:----

Total ........ 1 71 111 99] $U9D[ $194.251 $G4.97I $G4.!)81 )ji7fi.OO 
I I I I I I 1 

Sul_S:~o\~~itn.t~~ . ... · I · ...... J ................ _ 11 _ .....• ·II· •..••.. I ........ f ....... . 
Byram . . . . . . . . . . . . .. ·I $421 $16.001 $8.00I $8.00' ....... . 
Frankford ........ ! • • • • • • • ·I · · · · · · · · · · · · · · · · · I · · · · · · · ·I · · · · · · · ·I · · · · · · · · ! · · · · · .. . 
Franklin (Boro.) . 1 · · · · \ · · · -1- · · · · · · · · · · · · ····I··· ····.I··· · · · · ·I····· ···I·.· · ... . 
Green ............ ' .... I .... I ..••••• · ••.•••••• i ........ I .•...•.. I ........ 1 •••••••• 

Hampton . . .. . . .. . ... I 11 ........ : ........ -1 1.00I .GOI .501 ....... . 
Hardyston . . . . . . . '5; 41 2251 1.7711 88.251 31.381 31.371 $25-50 
Hopatcong; . . . . . . . 21 11 ........ 1 ........ -I 56.351 15.151 Hl.1:5: 30.00 
Montagne . . . . . . . . 21 .... I lG: 630! 130.301 G5.15I 65.15[ ....... . 
Ogdensburg (Boro.) ... -1 2: ........ : .... · .... 1 7.001 ........ I ........ ! 7.00 
Sandyston . . . . . . . . · ... ] . · · ·I· · · · · · · . ] . · · · · · · · ·I· · · · · · · ·I· · · · · · · ·I· · · ..... 1 •••••••• 

Sparta . . . . . . . . . . . · · . -I· · · · ! • • • • • • • ·I· · · · · · · · ·I· · · · · · · . I· · · · · · · · i · · · · · . · . I ....... . 
Stillwater . . . . . . . . . ... I .... 1. · · · · · · · 1 · · · · · · · · . I· · . · · · . I· · · · · .. -I· ....... ! ..••.•.. 
Vernon . . . . . . . . . . 21 .... I 52! "170 1 44.301 22.151 22.lGI ....... . 
\\'al pack . . . . . . . . . . ... 1 .... 1 ••• • • ••• ' .••• • ••• • • I· ...... -I· ...... -I· ....... I •••••••• 
Wantage ......... __ J_._-__._-_: __ 5~; 2.500~- 29.851~:0211_ 14.0:1:_._-_· .... . 

, I I I , ' ---

Total H;i Si 708' $5.0l:l' $373.051 $157.25i $157.2G: $62.50 
I I 1 1 I 



FIRKW AHDE~'S HEPOH'l'. 

TABLE 6-FOREST FIRES BY COUNTIES AND TOWNSHIPS, CALENDAR YEAR 1920--Gont·inited 

COUNTY AND 
TOWNSHIP 

Number 

...., 
00 
0 

Q 

-----------------~- --
1 

I 

I £ I ---·--------~~~,-----r-··-1 ____ 1___ -1--

u1~o:n~~;;:~~X-;. . . . . 11 11 51 $301\ $10.5011 $5.251 $5.251 ....... . 
New Providence . . 11 ... ·I 151 85 8.101 4.051 4.05i ....... . 
Scotch Plains . . . . . 31 ... ·I 351 2871 23.751 11.881 ll.87f ....... . 
Springfield · · · · I · · · · I · · · · · · · ·I· · · · · · · · · I· · · · · · · · 1 · · · · · · · ·I · · · · · · · · I • · · · • • • • --1--1----1----1------1 1---

51 11 551 $4021 $42.351 $21.181 $21.171 ....... . 

I I I ! I I I 
I I I ' 

····I··· ·I······· ·I········ ·I······· ·l· ·······I······· ·I·····.·. 
····I 11········1·········1 $12.ooi········l········i $12.00 

Total ....... . 

Warren Oounty-
Allamuchy ...... . 
Blairstown ...... . 
Franklin ........ . 

: : : :11::: :11'::::::: :11:::::::: :11::::::: :11::::::: :11::::::: :It'··:·.· .. ··.· .. · Frelinghuysen . . . . . 

~~~~~~c~, : : : : : : : : ... ~I:: : : / ....... ~I ...... ~~~/ .... 2.5:~I .. ·$·1·2.-~~I .. ·$·1·2_.~~I: : : : : : : : 
fn~~~e~a~~~~ ·::::: : : : : I:::: I:::::::: I::::::::: i:::::::: I:::::::: I:::::::: I:::::::: 
~~~;J~~~ : : : : : : : : ... ·~1: : : : 11 ...... ~'.\ ...... ~:~\ ... 1~? .. ~~ll · .. : :::~11 ...• 1:_-:~\ .... s.0_-~~ 
Pahaquarry . . . . . . 11 ... ·I fi[ 431 6.40] ....... ·I· ....... [ (l.40 
·washington . . . . . . . ... [ 21 ....... ·I· ....... ·I 23.75[ 10.701 10.701 2.25 
White ........... , _-_:_:__.:_l.:_:_.:_:_i.:_:_.:_:_.:_.:_.:_:_\.:_:_:~1.:_:_.:_:_:_:_._._\~._._l1 ~._._!1 • • • • • • • • 

Total ........ ' nf 3) 96[ $5921 $187.751 $40.451 $40.4151 $106.75 
State Total .... : 40111 162ll- 35,497l[-:j:$244,942,$9,262.251~i3.444.48 $3,444.501$2,602.34 

I I I I ! i . 

*This total is greater than the actual number (554) because in 9 caseiS one fire burned 
in two or more townships. 

'f The sum of these columns. often differs from the "Cost to Extinguish'' item because a 
fine was larger than the bill, or a bill was withdrawn. etc. 

:,: Sec page 71. 







Figs. 29 to 34. New Jerse)' has a great diversity of playgrounds. Lakes, 
mountains and rivers are as alluring' as our famous seacoast. 



Land Registry and Publicity 

L.\ \YHh~CE G. GILL.Ut, Chief, Laml Hegishy. 
Ernn1rn ('. STOVEil, JR., l'uhlicity Agent. 

The (·loce of the focal ~·ear completes the second year of the Land 
Uegic.try, created to advertise the State's farming, industrial, resi­
<lential ancl recreational advantages, am1 to obtain the data necessary 
to gi re inquirerR definite and trustworthy information and assistance 
in locating within its borders. It works in closest co-operation with 
the pnlilicity office. 

'l'he first undertaking was to attract farmers to our soil; that well 
established, special attention was directed toward promoting the State's 
industrial advantages, and incidentally toward our residential and 
recreational attractions. A good stad has been made, and the effort 
promises to be worth while, :though it is too soon to measure positiY•) 
rPsn lts. 

<.n:,'\ER.\ L PUBLICITY 

Jlethods.-Yarions publicity methods haYe been employed to l"ecnre 
for Xe\\· Jersey lier rightful place of distinction in the eyes of the 
people within and without her borders, and to acquaint her citizenB 
\rith certain important depar.tmental activities, the aim of which is 
to promote the general welfare. The booklets, "Industrial Oppor­
tunities in New' Jersey," now on the press, and "New Jersey for Pro­
gressive Farmers," published during the preceding year, have a definite 
value in this work, aside from their utility in the particular field 
coYered by their subject matter. Other booklets and circulars have 
hccn published, Rpecial articles written, advertisements placed in news­
papers and magazines, circular letters distributed, frequent press 
bulletins i8sned, postc,rs and signs sent out, an exhibit held, lectmes 
and addresses given, and co-opera.tion entered into with outside 
agencies along Yarious lines. 

(89) 



90 COXSElffATIOX A~D DEYELOP1IEN'l'. 

In the publication of booklets and folders that are of a popular 
nature, an endeavor has been made to set a standard of quality and 
attractiveness in keeping with the principles of modern adverfaing. 
'l'his has brought forth much favorable editorial comment from mag­
azines and newspapers, and became of the attitude created toward the 
Department, manuscripts have become more acceptable and are sought 
with increasing frequency. A number of special articles have been 
written for such publications by membern of the Department, and 
many photographs and cuts have been loaned and data supplied. 

Efforts have been continued to secure new and valuable material 
for future publicatiom, especially a, high-class collection of photo­
graphs which properly illustrate the attractions of the State and every 
feature connected with its de-relopment. 

Need for a1 general publication.-There has been a constant demand 
for information regarding Kew Jersey and the activities of the De­
partment respecting the conserrntion and development of her natural 
resources. The stimulation of interest in the State as a part of the 
school program has so added to the number of requests for rnriom 
publications that it has been necessary to make many refurnls in order 
Urnt limited editions may be reserved for other needs. An issue o~' 

"Kew Jersey," published liy the State Chamber of ComrneTce. and 
containing cornprehern'iYe text and photographs furni~hed by thi~ 

Department served to rnti8fy a large proportion of such inquirers, !mt 
the supply of 500 copies was exhausted early in the year. A fairly 
large edition of an inexpensiYe booklet Fimilar to this is greatly needed 
in order that interest in the State, when aroused, may always be en­
couraged with appropriate information. It is recommended that an 
appropriation of $5,000 be marJe for this and for other desirable 
printing. 

J:'AR'III::\G AXD UNDEVELOPED LAKDS 

Farm settlement.-As the farm registry work was well organized 
\\'ithin the preceding twehe months, less attention has been given tbis 
year to that phase of tbe bureau's aetiYity. In order that more clefinite 
information might be giwn to inquirers the farms listed are classifier] 
in rnrious ways allowing for a greater selection of forms for each 
particular cace with011t tl1e 'rnde of a large amount of unneeessar.1· 
descriptive matter. Tl1e plan of furnishing typewrittc.n c1escripti01F 
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of available land, rather than a printed book containing a great num­
ber of farms for sale, a large part of which is soon out of date and 
useless, has been maintained and seems justified. A c'on&tant effort 
to increa.se the farm registry through various means has resulted in 
several hundred farms and tracts of lands being listed. 

While agricultural conditions, coupled with the general business 
depression, have resulted in a falling off in the number of persons 
eeeking land for farming purposes, there have been a large number 
of inquirers who have applied for definite information. In preparation 
for the renewed activity in farm real estate which is expected shortly, 
and to meet th:e very positive movement from the Wes.t to choice loca­
tions in the East, an effort is being made to provide efficient service to 
every prospective settler. 

Advertising.-Our paid advertising during the year cost about $300 
and consisted only in the insertion of a small classified a.dvertit:ement 
about 100 times in 40 farm and local newspapers in various parts of 
the country, but especially in the Middle West. Between 300 and 400 
replies were received as a direct result. It iB to be regretted t11at more 
funds are not available to extend thiS effort. 

The following articles prepared in this office have appeared in farm 
papers and similar publica.tions. Such advertising is worth much 
more than any that is paid for; on whatever basis an esfonate is made 
it could not have been bought for several thousand dollars: 

Poultry Raising in New Jersey. 
Agricultural Opportunities in New Jersey. 
Successful Farming in North Jersey. 
Diversified Farming in Central Jersey. 
Peach Growing in South Jersey. 
Various Methods of Stump Pulling. 
New Jersey Municipalities Profit by Farmers' Market. 
Indus.trial Opportunities in New Jersey. 
Of the bookle·t, "New Jersey for Progressive Farmers," 7 ,000 copies 

have been distributed, and it is expected that the remaining 3,000 
copies will be exhausted within a few months. The greater part of 
these booklets have gone to interested parties outside the State, whose 
names have been obtained through the small amount of paid adver­
tising, through reading notices. and articles in various papers, or 
through farm agencies. One of the largest farm papers in the coun­
try in printing a picture from this booklet commented as follows: 



COXSERYATIO~ AND DE\-ELOPl\IENT. 

"The picture of this corn was, printed in a booklet sent out by the 
New J erwy Department of Conservation and Development to show 
\vhat their State can grow besides mosquitoes. Pretty good sample .. 
don't you think?" 

Comments of tl1is t.vre ham s.timulated the demand for the booklet 
from pe1 sons seeking new locahons. Numerous letters have been 
received from its readers imlicati Ye of the assistance which it has 
given them. 

Direct and indirect results.--lt is difficult to estimate the results 
of \rnrk of this type as the benefit through rnch efforts can hardly be 
figured in numbers of settlers located. The returns must be cumulative 
and extend over a long period. It is pos:oible to reconl, however, that 
this office has been in touch by correspondence witb upwards of 2,800 
farmers in every state in the Union, and in six foreign countries, who 
are considering New Jersey as a future home. Several hundred 
others bave been supplied with our publications through onto:ide 
agencies, from whom no information is anilable regarding their in­
tentions. l'pon the ot11er hand Count~' Agricultural Agents my t1rnL 
our efforts ham been im:trumental in locating outside parties in their 
territory. For example, one county agricultural agent wrote as fol­
lows: "There are several people who have settled in this county 
through the influence of your office. I am receiving inquiries all the 
time, and I wish to thank you for your help in advancing the interests 
of this county." Farm agencies likewise report that they are selling 
increasing numbers of New Jersey farms, and tracts of land, to parties 
from other states and foreign countries. And the ,T ewish Agricn l­
tnral Aid Society, which \\·as supplied with booklets for distribution to 
their applicants, has reported loca,ting 30 or more persons in New 
,Jersey within 15 months. As a criterion of the farm movement to 
the State, a rnrnY of cleecls recorcled in the Count~· Clerk's offices in 
hrn South Jersey counties show tbat 43 parties from other states hare 
bought farms in those two counties during a four months' period. 

Immigran,t settlement.-It has been estimated that there are 
600,000 acres in the State still woocled but possessing soil of a quality 
to justify the removal of the forest whenever the land shall be needed 



Fig. 35. A new industry- cultivated 
blueberries. The insert shows actual 

size of largest berries. 

Fig. 36. Fine roads are found in many parts of "The Pines" section. 
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for development. It has been our aim to offer such land to pioneers­
people with abundant working power but little money. In this con­
nection a study of immigration was made with a view to having new 
immigrants take up our undeveloped la,nd. Conferences were held 
with the Director of the Division of Immigrant Distribution, at Ellis 
Island, and it was determined that the most effective way to turn 
immigrants to this State is through the various foreign aid societies. 
Connections have been made with several of these organizations for 

Umt purpose. 
As a further step in placing the advantages of undeveloped land, 

especially that in South Jersey, before immigrants and aliens in the 
cities several days were spent in the vicinity of Vineland, Richland and 
Landisville in company with a representative from the Departmen,t of 
Labor at Washington. At the same time a study was made of the 
success of the Italian colonies in that section, and an important paper 
was published in the U. S. Monthly Labor Review which received wide 
circulation throughout the country. Copies of this issue were sent to 
the leading Italian newspapers,, Italian Consuls and others interested 
in the subject and a summary of the article a,ppeared in the J__.iterary 
Digest. As a result of bringing this situation to the attention of the 
Italian Consul a,t Newark, that official, in company with the "Coun­
sellor for the Emigration" at tlrn Ifalian Embassy, Washington, spent 
several days in South Jersey inspecting tracts of land suitable for 
settlement a.ncl holding conferences with prominent Italian leaders. 
Plans are now under way for the establishment of such colonies. 

Blueberry culture.-Data on and photographs of the culture of 
blueberries on light soils, were obtained during the season. As this 
industry promises to bring into use thousands of acres of light soils 
in central and southern Jersey which now are lying idle some publicity 
lms been given to the subject. 

Stump removal investigations.-A study has been made of various 
methods of removing stumps and data. obtained aR to the cost of each 
method. Further study along this line is necessary before definite 
recommendations can be made as to the mo~t. effective method under 
different conditions. However, a general knowledge of this subject 
has been obtained which will be of value in answering the numerous 

requests for information. 
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INDGSTitIES 

Need for distribution.-A continuous and extended industrial 
growth is assured to New Jersey if an effort is made to advertise our 
natural advantages. With only a restricted area under full develop­
ment the State now ranks sixth in total value of manufactures, 
second on a per capita basis, and third on a basis of area. With the 
return of prosperity that now is expected there is ground for a belief 
that manufacturers in increasing numbers will seek locations in rural 
sections, away from the congested life of cities yet within easy reach 
of the commercial centers. Now here better than in our State can such 
conditions be found. 

The Land Hegistry has undertaken the fostering of t11is decentrali­
zation as well as the promotion of the State's industrial developmen(. 
as a whole. Early in the year a comprehensive survey was made of 
existing conditions in this and other states, and of the agencies and 
influences which control and affect the location of industry. Working 
arrangemen1ts hav-e been made for co-operation with these agencies 
wherever it has seemed to be of advantage. It was decided that it 
would be inadvisable to attempt to carry a list of available factory 
sites and buildings, similar to the nwthod employed in the case of 
farmlands, but e1ery provision has been made for sa.tisJying the vary­
ing needs of each separate inquirer. 

Industria:l Opportunit£es in New Jersey.-In order to bring thr~· 

facts gatherecl during the rnrvey before the industrial world, and to 
stimulate the growth of the smaller communities, attention was directed 
largely to putting them in a form that should make a strong appeal. 
A 32-page booklet entitled "Industrial Opportunities in New Jersey" 
has accordingly been prepared and is now on the press. Within an 
attractive cover is ~et forth in direct and condensed form the State's 
message oi' opportunity, amply illustrated with photographs, drawingti, 
graphs and maps, and with an alphabetical reference list of cities and 
towns with their locations and populations. The edition of 5,000 
copies will be distributed in such a way as to place a maximum num­
ber in the hands of thorn outside the State who are interested in finr1-
ing suitable locations for industries. Upon receipt of the booklet from 
the printer .the bureau is prepared to oµen an active campaign anc1 
throug;h trade journals. the press and other mediums to make itself 
lrnnwn as a reliable sonrce of information and assistance. 
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RESORTS 

Recognition.-Though more people patronize New Jersey resorts 
than those of any other state, the popularity of a few places has out­
shadowed the facilities offered elsewhere. Bringing about the develop­
ment of these by calling them to the attention of the nearby millions 
who look eagerly for convenient playgrounds, represents an effort 
which offers a rich return in increased ratables. Nine-tenths of our 
12.5 miles of seashore remains undeveloped, though that is just as 
suitable for development as sections which have attained world-wide 
fame. Our woodland, lake and mountain sections in North or South 
Jersey, wait only to be known to become rivals of the popular resorts 
in other states. The automobile, invited into every section by our 
fine highways, is revealing these attractions to a growing number of 
tourists.. The Land Registry is making a strong effort fo stimulate 
interest in these resources and plans to issue a booklet that will be an 

authoritative guide. . 

EXHIBITS 

Reaching the public by means of exhibits is a field of publicity 
which offers a promising retp.rn for the money and effor;t spent, but 
has been barely touched because of limited funds. Several exhibits 
which could be set up a.t conventions, fairs, in public buildings and 
wherever opportunity might offer would do much to bring New 
Jersey's advantages along various lines before certain people whom it 
is desirable to reach, and to present the acitivities of the Department 
along the lines of fores.try, forest fire prevention, geology, water supply, 
museum extension work, land registry, mosquito control and other 

projects. 
Inter-State ·Fair exhibit.-Much interest was manifested in the 

annual exhibit of the Department at the Inter-State Fair at Trenton 
during the las.t week in September, several thousand people vis.iting 
the log cabin. It also called forth favorable comment from the press. 

The feature of the exhibit was a miniature reproduction of a rnc­

tion of country, laid out on the scale of one inch to the foot, including 
a group of £arm buildings along an improved highway surrounded by 
fields and orchards, a lake, mountain, and bmnecl ·and unburned 
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\rnodlanrl. 1Ipon this as a setting the rnnous actirities of tl1e De­
partnrnnt, e8pecially forestry, forest fire preYention and land registry, 
were empha.sized by suitable groups and settings, accompanied by ex­
planatory signs. 

PUBLICA'l'IOXS 

In addition to tl1e annual administratiYe report for Ul'20, the statf 
has prepared and the Department has publii'herl: 

Pigh ting Porest Pires.-A 40-page booklet of iirntruction, illustrated, rlirpete(] 
to those who may haye occasion to a:-sist in protecting the forests against fil'e 
and in fighting those which have started. A firc<t edition of 3,000 copies was 
qui<-kly exhausted and a second e<litir.n of 3,000 co vies pu bli~liPd. 

Pires for Fun.-A 24-page booklet, illustrated, in tlw interest of forest tire 
prevention, directed to those who use the woods for pleasure. Second edition, 
revised, in 3,000 copies. 

List of Fireu:ardens.-A 24-page directory, in 1,200 copies. He1·ised for lll2L 
8oti1:enir I'ost Cards of Lookonts.-A series of seven forest fire lookouts, 

;)00 each, distributed from the respective lookouts. 
Safeguarding the Home .{uainst NiTe.-A !l6-page hooklet on J1'ire PrcYcntiou 

provided by the National Board of Fire CndenYriters, with a supplenwnt on 
forest fires added through cooperation with tlH: Statp Department of Public• 
Instruction. Fift~- thousand copies were distributed to the school;·. :rnrl are 
ns0d as manuals for tcachi11g fire prrvention. 

School J,ending Gollections.--A 12-page catalogue ii: G,000 co1·ies, of educa­
tional material available from the State l\Iuseum. Revised for Hl21. 

Industrial Opportunities in lYew .Tcrsey.-A 32-rmge booklet, ilhrntraterl 
with photographs, drawings. graphs and maps. (See figs. 4 to D.) It sets 
forth the exceptioHal opportunities offered to industries. partieularl~- in the 
lPss developed sectic1rn, being supplemented · with an alphabetical ref Pn·nc" 
list of cities and tow1m. "·ith their locatiuns arnl pop1t[ations. 

Daics a-nd Rules Relatnu to Public 1Vater Snpplies and the B1·ectio11 of !Jams. 
~A 52-page booklet, in 1.000 copies, for the use nf officials, water companies, 
engineerR and others engaged in water suvpl~· worl<. 

T,ist of Bench Jfarks iii Sfw Jersei1.-(Bulletin 21, Geologic Hcries.) A 
lHl-page bulletin in 1,000 copirs for tlw u~e of Pngineers, 8lll"\'eyon;, etc. 

Soil Sur,,;e11 of the Belvidere Area.-(Bulletin 20, Geologk Serie's.) A 72-
page bulletin, illuP.trated. and containing a large '"olored map, pnblislwd i" 
cooperation with the Soil Sun·ey, 13. S. Department of ,\.gricultare, of which 
1,000 copies were obtaine<l. 

Soil S1lrvey of. the Jlillrille A.rm.-IBttlletin 22, G<~ologic Series.) c\ 46-
page bulletin, illustratPd, and containing a large colon•(! map, irnbli,-;hed in 
cooperation "·ith the Seil SurYP)", U. S. Department rd A:!;ricultnre, of which 
1,000 copies were obtained. 

Road 1llap of New .Jcrsey.-(On a scale of fot<r miles to an inch.) ·olcviseli 
edition, 1921. Seven hmH]rpd and fift)· copies on sak at 2;) cents eac-h. 

A.tlas Sheet 24.-0n a scale of one inch to a mile, covering parts of ·warren, 
Hunterdon and ?lforris «'onnties. IteV!sed edition. Une thousand copiPs on 
sale at 40 cents each. 
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Our Mineral Industry in 1919 and 1920 

M. W. TWITCHELL, Assistant State Geologist. 

Co-operative collectim1 of statistics.-'l'he figures for 1919 as given 
in the following statistical statement were collected jointly by the 
United -States1 Bureau of the Censm and the United States Geological 
Survey and are pubfohecl by this Department in accordance with its 
co-op€ra.tive arrangement with the Federal Survey. Recause of the 
magnitude of the task of the Bureau of the Census, great delay 
occurred in the collection and tabulation of the figures and in con­
sequence they were not received in time for insertion in the last 
Annual Report. The figures for 1920, as given herewith, were col­
lected jointly by the Department of Conservation and Development 
and the United States Geological Surrey. a co-operative method which 
is mutually advantageous and has proven quite satisfactory for a 
number of years. 

General swmmary.-The mineral industry of New Jersey is steadily 
increasing in importance. The total value of our mrineral products 
in 1'920 was $82,134,233. This is a. record-breaking figure, $25,345,-
266 greater tha.n in 1919, $33,614,757 greater than in 1918, $36,617,-
755 more than in 1917 and practically double what it was in 1916. The 
remarkably high total for Hl20 fa due both to increase in quantity of 
production (except in a. few cases) and to the higher prices prevailing 
in the mineral industry as in other industries of the country. The 
following summary table will give at a glance the progress in the 
chief products involved. Full details for 1920 and 1919 will he found 

farther on. 
(97) 
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(']\jpf Product:-; \·alne, Hll fj \'alue, 1U17 \'aJu,,, l!Jl I-; \'alue. l!JHI \'alne, rn~o 
Clay nnd clay prodrn·t~. :i;'.ll,60::>,l!JS :t;2:i.:;n-t.na:; S:.!1.8:J7,3DG $~7.G24,441 $41, 78H,Gl9 
:i\Iincrnl vigments (11 ( 1 I :-1.0:.!ti.lO!J ii,670,114 8,264,167 
Sand and gravPl l,:')17.4 7;3 2.0:!0.:J:.!-! ~.--!G:.!.804 2,;J76,27:! 4,:3:30,844 
Stone .. 1,(HJ6.2H9 1,87:.!,7.).J :2.:!12.-4:77 2,521,860 2,777,018 
Iron ore 1,877,0.JG 2,:141,rnu 1.\)!:i,G:>l 1,712,23.) 
Coke 

2,ii95.949 

Fuel bri(jnets 
Port land cement .. 1 ;3, J0:J.0(H I 1 ;-;.11 ::!.:-w-1 i.J.o;:~-:t,!J7D J U,G8i3,42.3 ~2.;~7G,0:3G 
Zine ore 
~Ii nor prodn('t;:; 

-·----- -- ----~ ----------- ----------
Urand total~ H0.3DH.::>~O ~'1;:;,:;rn.47~ ~-fS .. ~1lD,-! 7G $.)6,788,9G7 $8:2, 18-!,.2:33 

1. Cannot bt• "epnrn tely pnhlh;hed. 

Zi.11c ou'.-~The chief mebl-111i11ing inil11~trY o{ >ie11· .Jersey i,_ tl1c 
rnining of zinc ou:. Ollh- two mine:'. are in operniion, one at Franklin 

arnl tl1e o'tl1er i1ear Ogdemhmg. hotli lieing mrne<1 anc1 01wratecl lJy 
the Xe1r ,Jersey Zinc Company. Tile l·riml;iner1 prnl1uction of crude 
zinc ore ]JY the two mine,: wa~ G:JD,ilch sl1ort ions in 1919 and !).:J0,­

~70 short terns in rn-w. This ma.ke;: the total (1nantity of 7.inc ore 

1d1ich has been taken from the miues of Xe\\· .Jersey 8im:c 1880, 10,-

05;J .. ;3l! ;:hort tom. CornparfltiYe fignre,; <ll\' not ,mt a.Yailable for rn·w, 
lrnt in mm Xew .Terse:· dood Sl'CO/ld in t]Jp rnining of zinc ore, Okla­

lwnrn being first ancl Montana thirrl. \rileu the "mall ;:ize of Xew .ler­
>'ey is takt'n into consirloration, nnd the fact that Oklalir.ma and ~Ion­

tana arP arnong the great llliniug Sta'te:-: ot' tlic west, tili" is a really 

rernarkahle shm1·i11g. Tilt' 1 rnitel1 Sb1te" prol1nces about two-thirds 
nf tile worlrl's total uutpnt of zinc, alHl '\e11· .Jer'l'I', in lDHl, proclnce(l 
alio11t 11 pl·r cent of the output of tlie l~11iter1 Statec, tlrn m1tp11t nf 
Oklal10rna being about;}·! per cent of the total. 

The N e11· .Jen:e,1· zinc ore is crrnd1erl at F ra11klin and i'eparated into 
~en•rnl type>< li.1· po\\·erfnl eledro-magnet,:, Hm1 the g<ingne 1'('1110\"ed 

h.1· jigs arnl tahles. 'rlie ore is then sl1ipperl to tlie c01111Hrny',: smelter.-: 

nt Palmerton, Penns.drnnia, w11l're rnctallic zinc ancl zinc oxide are 

rnade from it. A residue remaining from tlie smelting of part of the 
ml' is ril·l1 in rnangane~e and iron mu1 i-: tmffertecl into spiegeleisen 
and rli~poserl Df for nse in the 11wki11g of ,:teeL 'J'lie quantity of this 

111r111ganife10 us 2 i11 e 1egid1111.1;1 prorl nce<l in 1 !Jl !J \\'<1R 80 ,418 long ton' 
aml in rn-20, 1:);3Ji0.'? long tons. .-\:.: tl1i,: Tlqinrtment credits tl1e rnlne 
of the crrnle zim· ore. it doe' not indull;o tl1e 1alue of thi3 residnum in 

i to totals for ~ P\Y ,J erse.1-. 

Iron on•.~ln l!JJH there 1rere rlecren~e8 in the qnantity 0£ iron OI"' 
111ineil in Xe\1· .Jer>'e.1·. arn1 in the quantity nnrl rnl11e oI 1lie ore 

rnarlrnterl, nc: cr1m1:arec1 witli 1918: the :rnwnnt of' tlie rlecrem,e,; bein~ 
l!Ul~li l(111g to11,.: in ore• mim•d, ;)8.Go\l lm1;..;· tone in ore markete<l and 
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$:W3,396 in value of ore marketed. In 1920 the iron mining industry 
of New Jersey recovered the ground loE.t in the preceding year and in 
value of the marketed proclucts~$2,595,949-attained the highest 
point in i1ts history. The quantity of ore mined-4:31,5G7 long tons­
and also that ma.rketed, 417,100 long tons .. was, however, les.s than in 
the great war years 1916 and 1917. The average value per ton in 1920 
was $6.223, the highest of record. During the half century since 1870 
a grand total of 2:3,13:2,873 long tons of iron ore has been mined in 
New Jersey. 'I' here were frre periods of high production, namely, 
1872-1874, 1880-1883, 188;3-1891, 1904-1911 and 1916-1917. 'l'he 
greatest outpu1t of record isc that of 1882, when the reported amount. 
mined was 932, 762 tons. There were also :fiYe times of low production, 
namely, 1876-1877, 1884-188~>, 1894-1899, 1903 and 1912-1914. The 
least output was in 1897 when the reported amount mined was 257,-

235 tons. 
The most important development in connection with the iron in-

dusitry of New Jersey in many years was the formation of the Wharton1 
Steel Company and later the Replogle Steel Company in the fall of 
1919, which acquired the iron properties formerly owned by Joseph 
\Yharton-ore beds, iron furnaces and railroads. The new concern 
made extensive borings which indicated that the properties contain 
large reserves of iron ore, and then went ahead during the year 1920, 
developing especially the Scrub Oak Mine, renaming it the Il.eplogfo 
Mine, and making it an important producer. 'l'he other operators 
were: the Empire Steel anc11 Iron Compau!', whtich worked the Mt. 
Hope and Washington mines; the Thomas Iron Company, which 
orerated the Richard, Allen and 'l'eabo mines; the Ringwood Com­
pany, which worked the Peters and Cannon mines, and the Basic Iron 
Ore Company, which made shipments of iron ore from the stock pile 
at the Ahles Mine. The X orth Jersey Steel Company was organizecl 
in the latter part of 1920, and did considerable development work on 
the old Beach Glen mine, in Morris County. 

In addition to the mining of iron ore, New Jerse,\· continues to 
smelt some of its ores and l)Toduce pig iron,. Its production of pig 
iron in 1919 was 118,±18 long tons. and its shipments lll,36'Z long 
tons, valued at $3,505,635. ~-\s. there were less than three producer~ 
in 1920, the corresponding fi'g1wes for that year cannot be pnblishe!l. 
This Departmen1t: (loes not include the value of pig iron in its. totals a;: 

to do so wonld inrnhe a partial duplication of the value already 

credited for the iron ore. 



Stone.-'l'he production of stone is steadily increasing in impor­
tance in New Jersey. It will probably surprise many o:i' our citizens 
to lea.rn that the value of our tetal stone output exceeds that of New 
Hampshire, the so-called "Granite State!'' In 1920 our output of 
stone was greater than erer before. The total quantity was 1,679,720 
short tons and the rnlue $2,7'17,018. This was 53,850 tons greater in 
quantity and $255,158 greater in valne than in 19UJ. Comparative 
data are not available for 1920; but our rank among the States in 
1919 was tenth in the Yalue, and brnlfth i11 the quantity, of stone pro­
duced. New Hampshire stood twen1ty-;;:econd in the value and still 
lower in the quantity of her output. Indiana, famous for its lime­
stone for building purposes, while fifth in the value of its output, 
was practically just equal in rank to Xew Jersey in the quantity of 
sfone produced. 

Of the various kinds of stone produced by New Jersey at the present. 
time, trap rock (basalt and related dark-colored igneous rocks) stanch 
first, in fact far outdas,es the other kind:'. Following this in the 
order of their importance are limestone, granite arnl sandstone. 'rhe 
trap rock output in 1920 was 1,216,810 ~liort tons, valued at $2,140,-
845, an increase in quantity of 22,020 tom and in value of $224,151 
over the output for 1919. The limestone prnduction in 1920 amounted 
to 361,370 short tom, 1vho"e rnlne 1rnc: $-193,G65, a decrease in quantity 
of 12,710 tons and in rnh1e of $12,;":i28 oYer the output for 1919. The 
granite production cannot be separately published. The rnme is true 
of sandstone. In 1919. for the fact time in many years, there was no 
production of slate in X ew Jersey. The c:late quarries were alw idl0 
in 1920. 

Ji i11 era] pigme11is.-The production of mineral pigments in New 
Jersey from lead and zinc ores mined in other States has developed 
into a great industry. So far as this Department has been able to 
ascertain, the New .T er'.sey zinc ores. are not.drawn upon either directly 
or indirectly as the source of raw materials for these pigmen'ts, 'l'here 
is therefore no duplieation of rnlues clue to including thei'e figures in 
the total. 'l'lie chief pigments made arc litl10pone and white lead. 
There are six producer!' and their coml1inec1 output of zinc and lead 
pigments in 1919 was 42,250 :;:l10rt terns. rnluecl at $5,670, 714 and in 
1920, 50,887 short tons whose value \1-as $8;264,167. 

Clay a.nm clay prodncts.-Nineteen lrnndred and twenty 1rns a record. 
breaking year in this great New .T erse.1· inchistry. the tota.z l)a.Zue for 
clay and clay products heing l]i±l."18!).GHJ. This was $1±.165,1"18 more 
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than in 1919 and $19,952,223; more than in 1918. Owing to the fact 
that the clay products figures or statistics as collected by the census for 
1919, and as given in the table farther on, are for products manufac­
tured during the year 1919 (whether oold or no1t), whereas this De­
partment usually collects and publishes the figures for sales only, the 
figures for 1919 are not strictly comparable with thoise for 1920. How­
ever, the clay products figures for 1920 are comparable with those for 
1918 as published in the Annual R.eporit of this Department for the 
year ending June 30, 1919, and ment~oned at times in the present re­
port. The total value of the pottery in 1920 was $24,597,376, which 
was $8,279,847 more than in 1919 and $12,026,534 greater than in 
1918. There were substantial increases in all the imp01·tant pottery 
items, the greatest being that in sanitary ware, which was $12, 763,442 
in 1920, an increase of $4,832.071 over 1919, and $6,611,690 over 1918. 
The total value of the brick and tile in 19:20 was $15,535,376, which 
was $5,306,946 more than in 1919, and $7,337,394 greater than in 
1918. This year we publish for the filrst time a number of interesting 
separate figures regarding this group of clay pI'oducts, among them 
being the hollow building tile (including partition. load-hearing, back­
up, floor arch, blocks, silo tile and :fire-proofing), wall tile, ceramic 
mosaic, floor tile and faience tile (including art tile, enameled tile and 
hand-decorated tile). 'rhere w'as increases in 1920 over 1919 in 
nearly all items, both in quantity and value. The most striking ex­
ception was common brick, in which case there was a pronounced 
decrea,se in quantity though a substantial increase in value. In the 
case of fire brick both quantity and value figures' were practically 
the same in 1919 and 1920, while it is notable that both the quantity 
(40,202M) and value ($2,880,-±13) in 1918 were much grea.ter than 
in either 1919 or 1920. The total output of raw clay mined and sold 
as raw clay in 1920 was 31>4,613 short tons, valued at $1,656,867, 
which involved an increase in quantity of 76,423 tons and in value 

of $578,385 over 1919. 
Sand and gra:vel.-.A striking- aclYance in the snncl and gra.vel out­

put for New Jersey took place in 1920 when the total production was 
4,616,444 sho11t tons whose rnlue was $4,330,844. This was 906,218 
tons more in quantity and $L7il4,57.2 more in value than in 1919. Of 
the different kinds of sanc1 the molding sand and building sand a.re 
the most important and pre~ent interesting variations. The quantity 
:figures for molding sanc1 for the past five years were as follows: 1916, 
f{-~4-,611 &horlt tons; 19i7, Gll,91G tons; 1918, 442,00·/ tons; 1919. 
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. 501,583 tons, and 19:20, 7 35,930 tons. The t:orre.0 poncling rnlues were: 
1916, $479,426; 1917. $651,279; 1918, :j;G·?G_.G37; 1919, $583,65(i, 
and rn20, $1,191,523. These figures ~hm1· strikingly the great in­
crease in prices in a single mineral procluct, also the high production 
of this particular material in war time;:_. the (lrop off in l!Jl8 and the 
somewhat surprising recovery in 1920. In tl1e ca.te of bnilcling sandi 
the quanltity figures for the years from mm to 19'20 inclusive were as 
follows: 1,950,858 short tons; 1,818.'tl;j ton~; 1.748,576 tons; 
1,610, 70-1 tons, and 1, 79-±_,-±2-± tons. The f'orresponding values were: 
$417,954; $5-±5,437; $690,209; $163.8%, and $1,065,999. This 
shows the drop off in output in war time arnl slow recovery a.s build­
ing operations were resumed, and also the stca<l>· mounting in prices. 

Other 111ineml products.-ln addition to the minerals Eeparaltely 
discussed a.bore, Xew Jersey produced in 19-W the following: Of pea,t, 
26,623 tons, rnlued at $:281,527, which wa;: more than the 1919 out­
put, which was itself the greatest amonnt produced up to that time. 
Of minera:l icaters, 702.867 gallons, n1lued at $68,036, whid1 was a. 
decided decrease in both amount and rnlue a:;o compa.recl with the 
previous year. Of 7'ime, lioth orclinar:· aml h>·clratecl, 3,301 short tom, 
rnlued at $27,407, a slight decreaee compare<1 to HJ19. There was also 
COllt'iderable quantities of f'll.el uriguets, ('()kl' and Portland cement aml 
minor amounts of greensand marl, gems. ground quartz and groun.rb 
talcose rock, but as there were le2s than three producers in these cases 
the rnlue& cannot be &eparately puhlisherl. The>· are therefore com­
bined under the term "Miscellaneous" and their combined value is al,·o 
added to the total for all products. 

Sta1tistical ta:ble.-Details of the mineral proclnction are girnn in 
the following table. This year this Department has included the fig­
ures for 1920, the lateBt yet available and those for 1919, which are 
here published for the first time, as they were not a.vailahle at the 
time the previous Annual Report 'vent to press. 
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Pro- -----~---1920------, 

J•rodu~tl!' tluC~rs Q,uautit~ Valu~ · 
Zinc ore (a).......... 1 .:;;·,o.TTO s. t. (a) 
Iron ore (b).......... 4 .!lT,100 Lt. $2,595,949 
Mineral piginents (c).. 6 :J0.887 s. t. 8,264,167 
Peat (d) . . . . . . . . . . . . . 3 '26,623 s. t. 281,527 
Mineral waters ( e) . . . . 8 702,867 gal. 68,036 
Liine (f) . . . . . . . . . . . . . 7 31301 s. t. 27,407 
Sand and gravel-

i\iolding sand . . . . . . . . 27 
Building sand . . . . . . . . 21 

5 Glass sand .......... . 
(}rinding and polishing 

sand .......•...... 
Paving sand ........ . 
Fire and furnace sand, 
Engine sand ........ . 
Other sands (g) ..... . 

7 
6 
8 
8 
7 

Total sand . . . . . . . . 51 
Gravel ... _ . . . . . . . . . . 22 

Total sand an d 

76.803 
563.855 

69,761 
124,519 

50.418 

s. t. 
s. t. 
s. t. 
s. t. 
s. t. 

3.5.56.789 s. t. 
l.039,655 s. t. 

1,191,523 
1,065,999 

300,489 

200,941 
328,210 
132,657 

93,175 
85,903 

$3,398,897 
931,947 

------- -----
4.Gl 6.H4 s. t. ~4,330,844 
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~---1919----------
Qnantity Value 
639,714 s. t. (a) -
036.629 1. 1. $1,712,233 
4:!,250 s. t. i"i.670,714 
27,743 s. t. 267,567 

1,:!44,983 gal. 143,303 
4,8:!8 .s. t. 29,098 

501.583 s. t. :;83,656 
1,640,704 s. t. 763,89() 

121,799 s. t. 225.036 

43,097 s. t. 79,048 
281,124 s. t. 149,842 

63.232 s. t. 93,447 
90,789 s. t. 63,837 
52,299 s. t. 54,460 

-------- ------
2.794,627 s. t. *2,013,222 

!l15,i:i99 s. t. 563,050 
------ -------

H,710,226 8. t. *2,:;76.212 
gravel . . . . . . . . . . . 5:J 

a. Crude ore mined. Value induderl in ":\liscellaneous," the value so Included being 
that of the crude ore only, as furnished by the p·roducer. '.rhis ore was smelted in Penn­
sylvania, yielding metalli<l zinc, zincoxide and manganiferous zinc residuum. The qnantity 
of residuum was 80,418 long tons in 1919 and 133,602 tons. in l!l20. Its value cannot be 
published and we do not include it. a• to do so would Involve a duplication of a part of 
the value already credited to the crude zinc ore. 

b. Practically all magnetic iron ore. The quantity of ore mined in 1919 was 404.428 
long tons, and in 1920, 431.567 tons. In 1919, 118,418 long tons of pig iro1i was pro­
duced in the State, of whieh 111.H62 tons, having a value of $3,505.635 was mnrketed. 
As there were less than three producers in 1920, the corre.sponding figures for that year 
eannot be published. 'f'he vall1e o.E pig iron i.s not included, in our totals as part of it 
is smelted from New Jersey ore, the value of which has already been credited, 

c. Zinc and lead pigments, made wholly o.r chiefly from ore.s not mined in nor credited 
to New Jersey. Chiefly lithopone and white lead. 'f''his value is includetl in our grand 

total. d. Chiefly for use as a fertilizer. or ingredient of fertilizers. 
e. 1rourteen active springs in 1919: eight in 1920. In addition to the figures of sales 

as given above, 88.176 gallons in 1 H19 and 45.000 gallons in 1920 wert' taken from the 
active springs and used In the manufacture of so~t drinks. 

f. Chiefly for .use as a fertilizer. 
g-. Includes filter sand, .ancl sand for several purposes not specified. 
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}f!XE1tAL l'EOIH;CTIOX IX XE\\" .TEHSEY IX ltilD AXD 1920-Continucd 

Pro- ~-----19:!0·----~. ,-----11J19---------, 
Prodn<"!~ duce rs Unantit_,.: "\;ralue Quan ti'tl'~ Val u~ -

Stone-
Trap (basalt, clc.). .. :w 1.216,810 s. t. $2,140,8-!3 1,194,790 :;;; . t. $1,916,6!14 
Limestone . . . . . . . . . 1~ 361,370 s. t. 4!).1.f)();-, 8H.OSO .s. t. 506.l!J;i 
Other stone (h). .. . 101,540 .s . t. 14:?,:;os 57,000 s. t. 98,97:3 

-------- ----- ~------

Total stonr 
Clay-

.. . . :;s 1,679,720 s. t. $2,777.018 1,62.').870 S, 1 . $2,521,860 

Fire clay . . .. . . . . . . 28ii,842 s. t. $1,42~.l :;g 271,952 s. t . $1,048,313 
Rtone\v:ue day . . . . 20,627 s. t . DJ .OIJ7 (i) s. t. (i) 
Bnll clay ... 4.980 s. t. 4;:L1 ;-.7 (i) s. 1. (i) 
:.\fiscellanco1rn (j J 48.164 s. t. 99.-184 G.288 s. t. 30,lflf} 

~---,--- ----- ---------
Total raw clar ... ... 3:i4,(J13 ~- t. $1,6013.867 :?78.190 s. t. $1,078,482 

Pottery-(k) 
Sanitary ware .. . . . .. . ..... $12. 7fi:3.-~-1~ . ... . . . . $7,931,871 
Porcelain electrica I Sll1l-

plies ........... 5.o:;s.,>18 3,447,830 
China, !Jelleek. Pt\'. ill. :!.8~0.B7D 1,870,542 
""hitf' 'varel etc-. (ml .. .. . . . . .. 2.087.0fJ~ 1,G42,H·±7 
Miscellaneous (n) .. . . .. .. 1.830.0~9 1,524,83!) 

-------~--- -------
Total pottery ... . . 07 . ..... . . $24.;)£)7,:376 . ... . . . . . $16,:317,G29 

h. lndrnlrR granite. san(13tunf' ;Jlld argillite. 
i. AR there wrre Jess than three producers in lfll!) the fignrt)s for that year ·cannot be 

separately published. 
j. Includes slip dav. found!")' el:J)". Cl'l'ciblc day, dav for abrasive wheels, etc. In 1919 

nlsn inriudes ;;;tonewarr da,- and bull thn-. 
k. Th0 clay p1·odn<'ts fig;nres 01· Rtatistics for l~n !I :H lwl'r given Rl'e for products 

mnnnfactnred dmiuw the year 1!.119 (whether solrl or not 1. This was the method af the 
l~. S. Hureat1 of the Crnsus. 

J. Includes ehina, bonf' cl1ina. rlelft and belleek. 
m. Includes "'-hitewarc. C. C. w~u·e, white granitr. scmi-poreelain ware and semi-vitreous 

porcelain ware. 
n. Inclndes rea f'artbenv;nre (flo'.YPr potfi. et<'.). l'(ld and bl'own whit0-lined cooJdng­

ware. :-:toneware, :n~l!ow and Roekin:!;linm ware, chemical :";tOlH-'ware: also minor artif'les 
suC'l1 as tol1ateo pi1w~. hrtl'd\'i·are trimmings, art pottery. ~onyenirs, ,saggers, t:t('. 
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i\Uc-;ETtAL PRODUCTIOX IN XE\Y JERSEY IN 1919 AND 1920-Concluded 

Pro- r-----1920· 1919------, 
Product~ duc_ers Quantit.~ 

Brick antl tile (1< )-
Common brick .. 
Fil'e bl'ick .......... . 
Face brick ......... l 
Enameled brick ..... S 
Hollow building tilt• 

(o\ ............. .. 
Terra cotta ( p) ...... . 
Wall tile ( q) ..•...... 
l'cramic mosaic (r) .. . 
Floor tile (s) ........ . 
Faieuce tik (t) ...... . 
Miscellaneous (u) .... . 

'l'ota l brick and tile. 6!1 
Total clay products. . 126 
T'otnl clay and cln~v 

products . . . . . . . . 1 9:i 
lUiseellaneous­

Briquets. fuel (v) ... 
Cement. Portland (w). 
Coke (x) ......... . 
Gems ............ . 
Grcensand marl . . . . 1 3 
Quartz, ground ..... 
Talcose rock, grourn1 

(y) ............ . 
7.inc ore (a\ ....... . 

Total, 
(z) 

all products 
349 

160,::i-l!l ~I 
27,807 :\I 

19,7:J!i M 

234,598 s. t. 
17,434 s. t. 

2.922,495 sq. ft. 
3,1T8.B30 sq. ft. 
1,692,214 sq. ft. 

163,82:l sq. ft. 

Value 

$3,07i\,388 
2,001.988 

8!l6.831 

:i.6ii5,668 
2,730.042 
1.352,071 

()18,615 
fil0,945 
i:\7,186 
241.642 

---·-~ 

$1i\,535,376 
40,132,732 

41,789,61[) 

21,!l!l9.666 

:f82.1R4,233 

Q,uantit_:r Valu~ 

213,250 1\1 $2,48!),876 
28,716 l\l 2,018,li2.± 

:~3,241 M 1,042,027 

173,933 s. t. 1,623,628 

1,988,266' ~q: it'. 1,104,Tl:i 
652,20.-. 

2,224,840 sq. ft. 542,538 
1,469,765 sq. ft. 310,370 

321,102 sq. ft. 174,338 
. ... ····· 270,10!1 

-----

- $10,228.-l:JI) 
26,54.3.!).)!) 

27,624.Hl 

16.243,.-137 

$.)6,788,967 

o. Includes partition, load-b,•aring, backup. floor arch, bloeks, silo tile, and flreproofin;:r. 
p. A rch1tectural terra cot:a. 
q. Thin, white glazed, etc. Partition tile is included nndE'r hollow building tile. 
r Vitreous and semi-vitreous. 
s. Including plain~ vitrrons. encaustic. qual'ry, etc. 
t. Including art tile, enameled, tilE• and hand-decorated iile . 

. l!. IncludeR- drain tile, sewer pipe•, sto-'0 lining, gnR logs, wall coping, conduits. flue 
hn1ng. glnss house pots. C'tc. 

v. ?lfade from anthracite coal mined outside of the 8tate. 
w. Two producers only. therefore cannot be separately published. 
x. By-product coke made from coal mined outside of the State. 
y. In former years has bPen included under stonr. 
z. For these two years. tllis includes all of the items listed in the abov1~ table. noes 

not include pig iron nor manganiferous zinf' residuum (which this year are mentioned 
in footnotes only) as thi_s would iffvolve a partial <1uplieation of values already credited 
for iron and zinc ores. llwing chicl1:v to the fact that ihe U. 8. Geological Survey, witlh 
whom this Department co-oprrates in the colleetion of these statistics, has to avoid 
duplications arising from o·editing products to two· or more States, whereas we have New 
.Jersey alone' to consider, their total for the State cannot readily be brought to agree 
exactly "'ith ours. For 0xample, for the :venr 1918 our total 'Was $48.519.4 76 and the 
Federal Surve.v's total was ~49.:'ilO.:~\lO. The Federal totals for New Jerse:v for the ~·ears 
1919 and Hl~O are not .vet available. bnt, judging from other recent years. are likP1,· to 
exceed the totals as here giv<'n by this Department. 








