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PENNSYLVANIA ACADEMY OF SCIENCE 

MINUTES OF THE ELEVENTH ANNUAL MEETING 
OF THE PENNSYLV AN'IA. ACADEMY 

OF SCIENCE 

DICKINSON COLLEGE, CARLISLE, APRIL 19 AND 20, 1935 

The session was called to order at 9 : 00 a.m. by Docto-r S. H. Derick
son. Invocation by Doctor Clyde A. Lynch, President of Lebanon Val
ley College. The secretary's report was given and adopted as follows: 

REPORT OF THE SECRETARY--1935 

The tenth annual meeting of the Academy convened at Albright Col
lege, Reading, March 30 and 31, 1934. A full program of papers was 
presented and later included in the eighth volume of the Proceedings. 
This vcoJume was mailed to the members on August 17, 1934, from Harris
burg. Copies were also sent to other State Academies and to a few 
libraries. 

The membership of the Academy as of March 15, 1935, is 366. Of 
this number 197 are also members of the American Association for the 
Advancement of Science. Twenty-one persons were elected to active 
membership at the last annual meeting and fourteen were so elected at 
the summer meeting. Your secretary has the record of only one death-
Miss Helen Purcell, Department of Public Instruction, Harrisburg, 
Pennsylvania, July, 1934. Six members resigned. 

Your secretary represented the Academy at the annual meeting of 
the State Academies of Science in Pittsburgh, Pennsylvania, December 
27, 1934. The establishing of local branches of the American Associ
ation for the Advancement of Science in the several States called for 
considerable discussion. The first of these branches was organized at 
Lancaster, Pennsylvania, with a membership of 60, in 1934. 

These branches have frequent meetings for lectures and discussions. 
At present they are not supported financially by the parent organization. 
It was thought that these local groups may well serve as profitable 
recruiting grounds for members for the State Academy. 

The matter of the money allowance by the American Association to 
the State Academies was discussed. Several representatives of the 
Academies present were called upon to state how important the receiv
ing of this allotment was to the well-being of their Academy. A few 
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h off financially not to need the sup-
Academies e med to be well. e~_oug Your representative expressed th_e 
port of the merica~ .A_s ocla wn:Proeeedings would be seriously handl-

. ion tllat the pubhcatton of ou: . 

~~~~ed if h funl _hould_ be) witl:~~::~; u t at Mount Gretna. T~e 
'rhe ummer ses -~ ?" of tl e clied The fi.ora and fauna of the_ dls

r nwall min wa. vtstted an_d £~1.1 . b. le l)Oints. Drs. Wherry, Llght, 
t a· d at c rtaut nvor a . 

t.rict were . u re rved a l eader .fo t· the roeetmgs. 
G. erick Ol.l ancl t<>ne . . 11 e Carlisle extended to 

r ' M -n Eddy Dtclonsou o , ' 1 
rr1ll'Ol.1..,'h 1'. • n . ' n· \ . on for the eleventh annua 

. . t t' ou to con1 to tc tm . . . a 
the Acad my an mvl a L 'th th executive c mlrottee l w 
ses ion in 1935. ~Y co~~·esp.ond.e~~:s~~ Lo:al member of t1te xecn.tiv 
l cic.l ed to hold tlns se . 1 n c\t a k me tino- rooms. Dr. ~1. '\ . 
committe vi.sited Dickinson to ~odo to;:rserve a chairman of the com-

. . . t l by the preSI en 
Eddy was appom e . 
mittee on local arrangements. T. L. GuYTON, Secretary 

. ado )ted by th Academy, of the action of the 
A report was giVen, ~nd 1. .A ··l 1 a follows : 

executive committee at tt me tmg pn' tte of t lu: e to wai t upon tbe 
That the president appoint a _co~m C 1le"'e on pril 19 to in' •ite 

. . · ,,. t Dtclnu on ° · b1' 
group of physt 1 t me tm a d . . eluding t he dinner an l pu lC 

them to th meetin"'s of tbe A.ea mJy,lm Johnson 'l'homa D . Cope 
. . th eaclemy o m . ' 

1 ctm·e and to JOll1 e . be . , of hiB committee. 
~md nd F. erlcin w re m~de n_w;nfive members of the executive coo~

That a permanent eomnutt o t' places at least two years m 
mittee be appointed to schedule 1!1 e ~ug y. ars and the president and 

b 'R to erv ~or llV • tt re advance, these m m er . . . h m mbers of this comml ee a 

Secretary to be members ex officw. TR b ·t T. Hance Edgar T. Wherry 
. R '\V tone -o er · ' E. M. Gress, Chauman , . . 

and T L. Guyton. . h' h was later examined . h f ll wmg report w IC • . 
The treasurer gave t e o o d p W WhitinO' of the auditmg 

and checked by George H. Ashley an . . "' 

committee: 
FINANCIAL STATEMENT 

:M CH 27 1934 TO APRl'L 11, 1935 
AR 1 

Receipts 27 1934 ... - ........ - ... - .................. - ... -......... - .... - .................... . 
Balance o~ hand :March 1~34 to April 11, 1935 ____ .................... -... -_ .. _,._ ..... -

~;~~ r~~e~~d A~~~c~ .. ~~-................ - ....... -_ ...... -.... -.. ~~::::~=::: :~=~=~::::::::~:::~::=:::~=:::~~:::~ 

$248.36 
526.00 
110.00 

34.00 
67.54 Sales o£ PROCEEDINGS ...... -........ - ........ ---·-.. · _,._ .... - .................... ,_ ............. .. 

Extra -pnges i n pn.OCEEDING .. ... - -~ ......... ... ........... .... - ----
$985.90 

PENNSYLVANIA ACADEMY OF SCIENCE 

Disbursements 
Science Press Printing Co. for PROCEE])INGS .......... - .. ~-......... -... - ..... - ...... .. 
Pine Tree Press- stationery, etc. -... _ .......................................... ........... .. .............. , ............ . 
Secretary ..... : ....... - ............ .......... .. ......... -........ - ..... - ........................ - ......... _ ............ _________ .... ,_ 
Treasurer- stamps ................... _ ................ - ................. _ .. _,,, ................................................... _,.,_ .• 
Editor ........................................ .............. --.. - .. --.. - ... -... - ..... - ... - ....... - ...... - .... -.. --.................... .. 
Expenses - Junior Academy -.. -................ - ..... _ .... _,._,. ................. _ ........ - ......... -...... ,_,., __ 
Membership Committee _ , , __ .............................. - .. - ... - .. - .................... -.................... -......... -... 
J. C. Johnson ................................ _ ....... -............ _ .. __ .,_, __ .. _ .. _______ .. _ __ .. 
Check tax ,,_ ... _,,_, .... ,_.,,_ ... _ .............. - ....... --..... - .............. __ ,_ ................ _ .. , ... _._ ... ,._, __ ,,_. ______ .. 
Balance on hand April 11, 1935 ........... - ........ -... - ... -... - ... -.................... _, .. ,_ .. ,_ ......... -.. . 
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$586.89 
31.25 
64.51 
22.00 
5.34 
5.98 
1.50 
1.50 

.20 
266.73 

$985.90 
(Signed) H. W. THURSTON, JR. 

Examined and checked 
GEO. H. ASHLEY 
P. W. WHITING 

The following committees were appointed: 
Resolutions: Auditing: 

W : N. Martin George H. Ashley 
C. A. Horn P. W. Whiting 
John C. Johnson L. K. Darbaker 

Treasurer 

N aminating: 
E. M. Gress 
Norman H. Stewart 
Robert T. Hance 

A program of 57 subjects was given by members on Friday and Satur
day. These are to appear in the ninth volume of the PROCEEDINGS. 

The report of the committee of the Academy on certification of science 
teachers in the secondary schools in Pennsylvania was presented by John 
C. Johnson. This report was adopted and the committee continued. 
The membership is as follows: John C. Johnson, State Teachers College, 
West Chester; S. S. Shearer, State Teachers College, Shippensburg; 
R A. Waldron, State Teachers College, Slippery Rock; Rodney True, 
University of Pennsylvania, Philadelphia; Robert T. Hance, Univer
sity of Pittsburgh, Pittsburgh; Frank D. Kern, Pennsylvania State 
College, State College; B. L. Miller, Lehigh University, Bethlehem; 
R P. Marsh, Gettysburg; E. A. Vuilleuimer, Dickinson College, Carli*; 
G. N. C. Henschen, Harrisburg High Schools; W. N. Martin, Wyomissing 
High School and Earl H. Tscheedy, Hazleton High School. 

The president's address ''The First Decade of the Pennsylvania 
Academy of Science" was given at the· annual dinner, at the Argonne 
Hotel. The dinner was attended by 214 members of the Academyr, 
Junior Academy, .and guests. 

The guest speaker, Dr. W. W. Cort, Johns Hopkins University, ad
dressed the public meeting on "Biological Studies of Human Parasites." 
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The thanks of the 
11 · d by his audience. 

H is lecture wa we r celVe 
Acade~y wer ·e:xpre sed to Dr. C~~· mittee gave the names of 47 

'.rhe chairman of th m~mbers ~p com t as adopted and the follow
persons for active membership. This repor w 
ing persons wer·e so elected : 

C 11 West Chester· 
John E . Anderson, tnte •reachers o ege, 

W :tltel" P. Bitner, humbcr!lburg. L Germantown Philadelphia. 
TI' H B radley 34.6'1 West Qu en ane, . ' 

. . . 'b . L fayette College Easton. 
(:harlea K . a ecn, n. . h Academy Colora, Maryland. 
Allan Claghorn, W os ottlng am ' 

Co II 458 U nion t:rc<lt, Luzerne. 
Dorotl1y M. nno y, W odbine Street, H arrisburg. 
William Stuart Crnmer, 216 o W ·ssing Hills W est Lawn. 

1f 11 Pnrk Rond yom1 ' 
K enneth · Dear o r • ' B Mawr 
L ineolu Dryden Bryn Mnwr College, ryn . 4~18 Winthrop Street, Pittsburgh . 

a "' Gr eb kin ruHl Cancer FoundatiOn, . 
nnymon ... . ' 
l uth E . Guiher, Wayne burg. M , Street Annville. 
Leroy N . U eihnnn , 115 West am .' 

. C H"ll 231 Conway Street, Carhsle. 
Chru·les . 1 • 

f'. L . Holdridge, R 7 Ltt ncn;te~. Zoology University of Pittsburgh, PittsburglL 
Henry IW.kowsky, Depar lm<m o ' 

tt 64.1 parsGns • b·eet, Enston . 
Irnrry A. er, 9 H illside AYemte, KiJig ton. . 
'J' om 1Iu band J ones 1G . l tl :treel l W<lrk, New Jersey. 

K t r 2 9 11 th Nnto eon 1 
Jerom H. un ° ' . t P"tt burgh. 

. K k"lty 245 Mclwooa tlee , J 
l'J . Eil een , I ' 5•1 En t En!l A.vonne, P~tt. bu.rgh. 
V. E ,·erett ruuse~ , . 1 A IC "'<>'onl< rs New York. 

d 24-1 RiYcrdn e ' ' n 1 "' • 
Ma-xwell IL K olo · ny,, tre t Lebnnon. 
Normtm L!lzin, 225 lmlberlnnd 11 1 'Street N Pittsburgh. 

F L ewis 1735 Me u oug 1 1 · · f z 1 y Pittsburgh. 
"hn rlos ' . . . "t ' f ittsbnrgh, Deportment o oo og ' 

l1nrry J. Lipman , UmversJ ) o "l 1 1 ltin 
G L " ,· 7016 E lmwood Avenue, P hl a( o p . 

Alfred • 1 
,
1
• 4 We.~t hor b t rect, Bethlehem. 

tnuley D. Mtebaolson, A \ Y Street P hiladelphia . 

Jolm B:. M ichels. 14.-9 ·'W6 ~~ t P~~~~~r ·h ,'t r~et, Bethl eh m . 
ll nlph oBoy Mlller ..._ . s . l tl 

}.{ tu' 1 House P ymou J. D 11 .1. E . "'oOJtnll , ouu u ' R M ollcge Misericordia, a as. 
. t M · "Y Crosecutia 0 ounor, . . ., 
1$ cr ,u • . Westtown (ChCllter County) 

Chnrlea W. P .tlmel , \1 eeo)l cl treet Newport. 
tn rcnco D. Rothunb~r~~~ v\~:~1~1t treet, K ut;,towJt. 

rTerbcr t J . ch1enk '.' J . 0901 Chu:rch Avenue, ;Brut Avon. 
Ed ·d H clmndt, 1., 

• Wil l • • r. 0 'itullJnll 0!\<1, Pittsburgh. . 
:I<ln ,·l B . Scott, n68 - I l<'ifty-first Street, J>hiJa<1 lllhta. 
:R b n T haw 2tiu out 1 

u c . I 603 Gilford Street, Lebanon. 
Donald E . 111Y· 
Wnllnee J. ·• " ·der, Edin~oro. . 
l~uter W. Jll"inger, Cul·h sle: It of Zoology, .University of ~ittsburgh, Pittsburgh. 
William F . 'tn,rkey DepnrtmcT\ 1 el o·' ·en Street Philadelphl!J.. 

· 1 509 En 't u P 1 
"" · ' he~tcr IL . tl~e cr, . North P resident AYenue, Lancaster. .. 

L rl\IISG F . 0. Tnnge.r , 3l 8 • 
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J. K. Thornton, 716 Hickory Street, Hollidaysburg. 
Mary H. Twarowski, 348 East Green Street, Nanticoke. 
Edward H. Watson, Bryn Mawr College, Bryn Mawr. 
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•r. Walley Williams, Jr., Department of Zoology, University of Pittsburgh, Pittsbu1·gh 
Leonard N. Wolf, 928 Lincoln Way, McKeesport. 

The Resolutions Committee report: 
Vle, the members of the Pennsylvania Academy of Science, desire to 

express our sincere thanks to the administrative officers of Dickinson 
College for the privilege of meeting oil their campus and for the cordial 
hospitality shown in many ways. 

We particularly wish to commend Dr. Eddy, Dr. Vuilleumier, Prof. 
Herber and the other members of the local committee for their efficient 
manageme~t of both the Junior and Senior Academy· local affairs. 

We wish also to thank Dr. W. W. Cort, School of Hygiene and 
Health, Johns Hopkins University, for his fine address on the hookworm 
disease and related problems. 

Especially do we wish to commend Dr. T. L. Guyton for a decade of 
loyal service as secretary, R W. Storie as the editor of the Proceed
ings of the Academy for many years and the present officers who have 
handled this year's meeting so well. 

\Ve express our sorrow at the passing of two members-Miss Helen 
Purcell, Harrisburg, and Robert T. Paesoler, Wilkes-Barre. 

Respectfully submitted, 
w. N. MARTIN 

C. A. HoRN 
JOliN C. JOHNSON 

This report was received and adopted by the Academy. 
The committee on places of meeting reported as follows: 
Summer meeting for 1935-Pocono Mountains, probably Strouds

burg. Annual meetings: 1936-Washington and Jefferson College, 
Washington. 1937-Bucknell University, Lewisburg~ R.eport adopted. 

The report of the nominating committee : 

For President-Edgar T. Wherry 
Vice-President-Thomas D. Cope 
Secretary-T. L. Guyton 
Assistant Secretary-V. Earl Light 
Treasurer-H. W. Thurston, Jr. 
Editor-R. W. Stone 
Press Secretary-Bradford \Villard 
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. was instructed to cast a ballot in favor of 
Upon motwn, t~e s:cretary b ll t as so cast. The new president 
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each of these nommabons. The a o. w 1 d 
h . d the sess10n was c ose . 

was escorted to the c atr an T. L. GuYTON, Secretary 

EDITOR'S REPORT 
. t 17 1934 Its 160 

Volume VIII of our ProceediniY ·wa ~~sue~., ~~u~rst 'meeti~g of the 
a es contained 42 papei: ' the proceec~mg ,.. , 

p g d . r of our members. 
Junior cad y, an :' 1 f r- "'00 or $1.18 per copy, 4¢ less 

500 copie were prwte. ~at a co to $T::>l /.bill included $107 for illus-
th cechn"' volume. 1.e per copy than e pre . . oof The changes cost 

t
. d $17 00 for authors' changes m pr . 

tra tons an · 
about 10¢ per line. f 10- oint type with extra charge for 

The price per page was $2.55 or ~ 1932 but higher than the rate 
8-point and tabular matter, the same as m ' 

for 1933. h ll tt d 5 pages of 10-point and the authors 
Seven papers overran t e a o e 

were charged for the excess. th authors of the papers in which 
All cuts have been presented to e 

they were used. . t d proof . sent all proof to the 
The editor r~ad all m_anuscr:f a:Or 4600 :eprints of 34 papers. 

authors. The prmter receiVed or ers R. W. STONE, 

TEACHING ZOOLOGY TO THE BLIND 

BY RoBERT T. HANCE 

Editor. 

Department of Zoology, Universitu of Pittsbt~rgh 

t' all outl.in.e drawing. clone in oft wir 
Special models that are essen l y . d :f the more important ani-

cemented to cardboard have :a~~~ ~:~~t:tt~ched to piral g :tide wir 
mals and organ systems. . B . d }.![ del have al o been developed of 
indicate the parts to be stndl. . 1 o bol of long rod dominant to 

d d .h b ·a cro es u '111"' t1e ym 
mono an l Y n . . "' t t lall rinn. The results over a 

1 d l· t'O' rmO' iomman o · n . 
short roc' an a :tls sed in. conjunction with speCimens 
period of two year. of he moe e h ~1 ot·plJOlO"'Y to the sense of touch 
that are large non"'h to iuclicat t eu· m ., 
have been enti r ly ati.sfactory. 
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PRESIDENTIAL ADDRESS 

THE PENNSYLVANIA ACADEMY OF SCIENCE 
IN RETROSPECT 

BY S. H. DERICKSON 
Lebanon Valley College, Annville 
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Upon .casting about in the realm of thought for a suitable topic on 
which to address you on this occasion as the retiring president and not 
feeling justified in robbing my students of the time necessary to carry 
to completion a piece of research worthy of presentation, and knowing 
my inability to discourse to you upon the profound philosophy of Sci
ence, I thought that it might be both interesting and profitable for me 
to attempt to lead your thinking, in retrospect, in a consideration of the 
accomplishments of the Pennsylvania Academy of Science in the first 
decade of its existence. 

The conception of our organization was the result of the consciousness 
of the need of conference with others in quest of truth. The conscious
ness of that need caused a group of scientists from Pennsylvania to 
assemble with others from every State in the Union, at Cincinnati, in 
December, 1923, meeting as the American Association for the Advance
ment of Science. Almost a score of the men from Pennsylvania in at
t endance at this meeting were called together for the consideration of 
the need of a State organization. I have been unable to learn which one 
of the individuals of that assembly made bold to express his sense of 
inadequacy and raise the cry for help, and thus became the father of our 
Academy. If that fact is known to any one in this assembly I shall be 
glad to incorporate it in this paper and thus rescue our organization 
from that subtle uncertainty. No doubt several of those assembled, for 
there were a number who had served our State for many years, felt that 
there was a body of scientific truth about Pennsylvania for which they 
as Pennsylvania scientists were personally responsible. 

The responsibility for a scientific truth does not end when it is 
established as the result of research. Just as each word has its own 
meaning when standing alone but has its usefulness multiplied when in 
combination with other words it is used to express a profound thought, 
so each .scientific fact, although valuable in isolation, has its value greatly 
enhanced when integrated with other scientific truths in deducing the 
great philosophies of the universe. 

As a result of the discussion in Cincinnati it was agreed that E. M. 
Gress, C. R. Orton, and W. A . McCubbin should constitute a committee 
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. - e as ociated with the sci ntific work in the 
to elicit the att1tude of tho . . Tl dauntl men encouraged 

tate toward effe ting an orgalllZat.ton. . 1~:: from tbe two thousand 

b l than one h un hed favor<\ble I P . . hel l . t 
y e . t' eetm" which was c a 

. . . t out a call fOl ' au orgamza l OU m "' 1n qull'1 s, sen < 

H arTisburg, April 18, 1924· . 1 ania tate ollege, was 
At this meeting F rank D. K er n, P ennsy :v . 
.a H D ·" ck on Lebanon V alley allege, seer -

cho en a chairman ani . . ,.. en 1 . . cademy of Science' be 
t . \. n otjon that the ' r eun Y :vawa . . -
a y. 1 1 . lSl 'fhe chail·man appomted a om 

orga.uized wa. l)assed unam mot y. . . .,. II . d R Orton 
. . . f , . R Ashley . w. 1 artm , an · · 

mittee cou '1, ting o or e . . h 'a t d t "'"'·lpor·ar ily and the com-
' tut:' wbic wa aCLOP "'-'-• · ' to pr pare a con t 1 lOU, . . . t offi r reported 

. ed A COllll1 itte appomted to nomma 
mittee contmu · 1 t d the fir t offic rs o£ the 
the following, all of whom wer e e ec e a 

Academy; 

. 0 E J emri:ugs U niversity of Pittsburgh .. 
P~esldeut,_ . . • inn Umver. ity of Pennsylvn.uia . 
VIce-Pre tden , O. E . MeC g, . D ·tllCilt of Forests and Waters. 

Dli k p nsylvmua Clllll • 
e rota ry, J oseph · e > en p ·l a lill. Dcpurtnum~ of Agriculture. 

Assistant eeietn t·y, T. L. \Jy tou, 0 1_ID ) "•
1 C 
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,_ D K .11 Pennsylvamn State o ege. 
'l'reasurol', F mn" · Cl · > · • t t of Forests and Waters. 
Edit or George ll. A hley, Pemu>ylvmun Depar men 

' K ll Pennsylvn.nja tate College. 
P ress •ret:ny, J. P. 0 ey, · f 0 1118ylvania · Edgar Falls 

. G':!I 1 l?i.ncllot Governor o 1 
' • t Advisory CotmcJl: I or< ' l . . liCJlr ' ' s Dt·ink r, P r(}S.Iden 

E ·t U nh•et·sity of PC-11119)' varuR , · • • 
Smitb, Pl'OVOSt • 1110!~ u ' . 11 a Dil:cetor Emel·itus, a rncgi l\[ li SCl lln , 

E . ._ L high mvers•ty; W . J . IIo nn ' m 1·t.u, · 
P ittsburgh. . p. 'dent· C E McClung, Vice-President; 

C 'tt . 0 E Jenmngs 16&1 ' • • S H Executive omm1 ee: · · ' B L Miller. John A. Miller; · · 
J. S. Illick, Secretary; F. D. K ern, Treasurer; . . ' 

Derickson. J . M. McKee; John s. Fisher. 
Legislative Committee: 

. d t the or"'flllizatiou d . d d that all per ous 1.11 atten ance a b 

It wa . CCI e 1 . member hl p pr io . to the adoption of a 
me ting a well as t ho e ee un t f cltl be eonsidered 
permanent con titu tion, hould, up~n pa~ehn fuo ·st ol~me of the Pro-

'fl . r t as published m t e v 
ehm:t . members. u. lS f ~hom 43 'i ere })resent 
ceedings, in cludes he name of 195 pel·son o ' 

at tbe organization meeting. d A. .. 1 11 1925 has proven o 
The ct>n. titution which wa adop te pu ' I ' 1 the di -

. t b lter ecl or amended. na muc 1 as 
{'I' ctiv that 1t ha no een a . . •t l 'mited ~:rod the supply 

1 1 f he P roc ec1m 1 qUI .e 1 

tributio~ of 0 .ume 0 . . . almost exhau ted, we have t.bought it 
of r eprmts of the con. h tuttan ~ . t' £ . the ben :fit of those who have 
desirable to re-pre n t the con btu ton or 
mol· r ecently become member of the Academy. 
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CoNSTITUTION oF PENNSYLVANIA AcADEMY oF SciENCE 
ADOPTED APRIL 11, 1925 

Article 1 
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SEcTION 1. This association shall be · called the Pennsylvania 
Academy of Science. 

SEcTION 2. The object of this Academy shall be scientific r esearch 
and the diffusion of knowledge concerning the various departments of 
science: to promote intercourse between those engaged in scientific work, 
especially in Pennsylvania; to assist by investigation and discussion in 
developing and making known the material, educational, and other re
sources and riches of the Commonwealth; to arrange and prepare for 
publication such reports of investigation and discussion as may further 
the aims and objects of the Academy as set forth in these articles. 

Article 2 

SEcTION 1. Membership in this Academy shall be made up of the 
following classes: 1. active members; 2. associate members; 3. honorary 
members, and 4. non-resident members. 

SECTION 2. Any person engaged in any department of scientific 
work, or in any original research in any department of science, shall 
be eligible to active membership. Active members shall pay an admission 
fee of two dollars, which shall also cover the first year's membership 
f ee, and thereafter an annual fee of two dollars. Active members who 
have removed from the Commonwealth may continue as active members 
by the payment of a:rmual dues. 

SECTION 3. Any resident of Pennsylvania interested in science but 
who does not qualify for active membership may be elected to associate 
membership. Fees for associate members shall be the same as for active 
members. 

SECTION 4. Honorary members may be elected to this class of mem
bership in the Academy on account of special prominence in science or 
other branches of learning. They shall be exempt from the payment 
of dues. 

SECTION 5. Any person not residing in P ennsylvania who is eligible 
to membership in the Academy may be elected to non-resident member~ 
ship. Such members shall pay 'the r egular ~:~-dmission f e.e and annual 
dues. 

SECTION 6. Application for membership in any of the foregoing 
classes shall be referred to a Membership Committee, which shall con
sider such application and report to the Academy before the election. 
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f th active members present at any 
In any case a three-fourths vote. o e 

meeting shall elect to membership. . . this Academy shall be re-
SECTION 7. The privilege of votmg_ m 

stricted to the class of active membership. 

Article 3 
. Academ shall be chosen by ballot 

SECTION 1. The_ officers s~al~h~sold office ~ne year or until their sue-
at the annual meetmg and 11 . t f a President Vice-president, 

b h They sha cons1s o ' · . 
cessors may e c osen. . . Edit r and Trea ·uTer, 

A. . t ecretary, Press ecretary o ' . . · 
Secretary, SSl· tan . ll rtauun"' to their r, ·pecttv offices 
who shall perform the dl,ltl s ~sua.dy pt of t ile Academy hall con titute 

. eli · <th the x-J:. res1 en = . 
and 1n ad tlm1, '' 1 · . . b £ tl e Execmtive Com-. C 'tt Additional mem ers o . 1 • 
an Executive omml ee. ffi . t t brinO' the total number of 
mittee shall be elected annually, su Clte~l o h ti~e as past-Presidents 

. . 1 b s to four un l sue . 
such addlti_ona m: e~resident ~hall, at each annual me~ting, appomt 
become available. . e d Local Arrangements Committee, each of 
a Program Committee an a e the programs and have charge 
two or more members, which shall_ prepfar There shall also be 

f ll meetmgs or one year. 
of the arrangements . or .a . t' f the President, Secretary and 
a Committee on Pubhcatwns, consls mg o 

Editor. also 1 ct an Advisory Council to 
S 2 The Academy may e e . b 

ECTION . C lth and an indefimte num er 
. t f the Governor of the ommonwea ' COnSlS 0 

b d termined from year to year. 
of others as may e e . f th Academy shall be held during 

SEcTION 3. ~he annual meetm!do at s:ch place as may be determined 
the Easter vacatwn of each year a t' ay be called at such 

. C · ttee Other mee mgs m 
by the Executive omml . . d b the Executive Committee. 
. d 1 ay be dec1de upon Y . 

time an p ace as m t n necessary busmess not 
Th Executive Committe~ sha~l tran~~tc t' a y in the interim between 
especially provided for m this cons l u wn, 

general meetings. bl' t' f the Academy shall, include 
4 The regular pu lCa Ions o . 

SECTION · d d suitable by the Committee 
the transactions and all other papers ~eme t's all current publications 
on Publication. All members shall receiVe gra l 

of the Academy. . . . ma be altered or amended at any 
SECTION 5. This constitutwn y f th -fou;ths of the members 

annual meeting by a favorable£ vhote ·O r~ amendment shall be sent 
'd d that a copy o t e propose 

present, provl e . d · s to the annual meeting. 
to all members at least thirty ays prevwu 

The Membership . . 
. . . M rk Ho kins might be paraphrased mto 

. T.he traditional saymg of . a . ;A . nthusiastic Scientist on one 
saying that an Academy of Science lS n e 
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end of a log and a Sympathetic Listener on the other.' In other words 
the life of the organization depends upon the activity of its membership. 
From the 'lone wolf' that raised the cry in the lobby of the Cincinnati 
hotel that brought the fifteen sympathetic listeners into cooperation to 
generate the necessary moral courage for the committee of three to flood 
the State with 2000 questionnaires, there came the potential membership 
of the organization meeting. 

The charter membership of 1924 included 195, of whom 25 were 
women; 124 were located in the eastern half and 71 in the western half 
of the State. A study of the membership as recorded in the PROCEEDINGS 
indicates a constant. ingathering of new members. Nearly 800 names 
have appeared on the roster. There is abundant evidence of certain 
modern tendencies in the relationship between member and Academy, 
savoring of trial marriage, the divorce court, and by far the largest 
list of separations have been based on the charge of "non-support." 

Due to tendencies just referred to, the membership curve and that 
denoting the ingathering of new members does not coincide. The highest 
point in the former occurring in 1933 with 388 on the roster and the. 
largest number of accessions occurring in 1930 when 74 new members 
were elected. For lack of other evidence the addition of only 20 in 1933 
and 30, in 1934, might be attributed to the depression. If this inter
pretation be true the fact that the highest point in membership was 
reached in this same year indicates that the stability of interest and 
loyalty of the membership is improving. Sixty-five of the original 195 
charter members are still enrolled, indicating a loss of 66j per cent. 
in a ten-year period. Less than a score of these have been lost through 
death. Of our present membership less than 20 per cent. have been 
in from the beginning. The roster published in 1934, Volume VIII, 
includes 363 names, of whom at least 32 are women. Of these 151 
are in the western and 205 in the eastern half of the State and 18 out 
of the State. 

An analysis of the membership on the basis of fields of scientific 
interest has not been possible from published data and we have not 
had the time to study the secretary's files, but it is evident from the 
dat.a secured from an analysis of the programs presented, which will be 
referred to later, that by far the larger number are interested in some 
phase of biology. This is probably due to the fact that the Academy 
has had its conception in connection with the American Association for 
the Advancement of Science and that although there are sections of the 
American Association devoted to the physical, chemical and geological 
and other related sciences, the major national organizations of these 
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sciences do not usually meet at the same time and place with the 
A. A. A. S., as do the national organizations of the biological sciences. 
This situation constitutes a real problem which needs serious considera
tion and effort if the Academy is to become a well balanced and truly 
representative organization of all of the scientific interests of the 

Commonwealth. 
Another indication of the improvement in quality of our membership 

is indicated by the number of our members who also are members of 
the A. A. A. S. In 1928 there were 146 out of 321; in 1930, 216 out 
of 367; in 1933, 246 out of 388. This indicates not only a wholesome 
professional spirit but also a loyal support of the parent organization. 

Only two citizens of the Commonwealth have been honored by being 
elected to honorary membership in the Academy. While it is true that 
this provision of the constitution should not be cheapened by too frequent 
use, are there not a few residents of the State who have attained inter
national recognition as authority in their special field who should be 

elected to honorary membership~ 

Meetings 

The coming together of the members in meetings is the physical 
integration of the Academy. The preliminary and organization meetings 
have already been discussed. Subsequent meetings have been of two 
kinds deemed essential to provide the facilities and opportunities needed 
to realize the aims set forth in the constitution. One type of meeting 
was arranged for the discussion of research, the diffu~ion of knowledge, 
and to promote intercourse between those engaged in scientific work. 
These meetings, with the exception of the first, which was held in Harris
burg on the 28th of November, 1924, have been held each year on the 
Friday and Saturday preceding Easter. The second type, "to assist 
by investigation and discussion in developing and making known the 
material, educational and other resources and riches of the Common
wealth," have been arranged in the summer when conditions are favor
able for the study of materials at first hand in their natural habitat. Ten 
annual meetings have been held, seven in the eastern half of the State 
and three in the western. Nine summer meetings have been held, five 
in the east and four in the west. Annual meetings have been held at 
Harrisburg, 1925, 1926, 1927 and 1931; Pittsburgh, 1928; State College, 
1929; Bloomsburg, 1930; West Chester, 1932; Huntingdon, 1933; an:d 
Reading, 1934. Summer meetings at Benton, 1926; Bear Meadow, 1927; 
Mount Alto, 1928; Cooks Forest, 1929; Erie, 1930; Scranton, 1931; 
Slippery Rock, 1932; Ohiopyle, 1933 and Mount Gretna, 1934. 
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P?'ogmms 

The presentation of the results of the research a d th' k' f . a· 'd l b n m mg 0 the 
m 1v1 ua mem ers before the Academy is the th ht · 

f 
. oug -provokmg process 

out o whiCh should grow the most valuable f 't f th A . . rm s o e cademy It 
lS here that hearmg what some one else has d h · · 

bl 
· one on t e1r research 

pro em stimulates fresh and new methods of tt 1 · a ac c on your own Hear 
mg another teacher present his method of demonstratl'o ftt' . ti·. -

l t th 
. n o 1mes s mu-

r ex en s e value of the a es o ers to thmk of a better method 0 t d th 
method expressed far beyond the range of 't · · t · . 1 s 1nven or 

An analysis of the programs reveals the f ll . . . t . 0 owmg m erestmg facts 
Th~re have bee~ 372 papers presented: 16 in 1924, 15 in 1925, 18 in 1926. 
17 m 1927, 30 m 1928, 36 in 1929 41 in 1930 36 . 1931 62 . , 
r:g · 1933 d · ' ' 

111 
, m 1932 

v m an . 43 m 193~. They were distributed in 15 scientific field~ 
as follows : Ammal Parasitology 11 Astronomy 5 Bot 39 Ch . 
14 D 

· · ' , any em1stry 
, 1seases of Plants 11, Ecology 31 Educat' 26 G . ' 11 G l , wn , enetlCs 40 General 
, eo ogy 43, Health. 7, Mathematics 6, Physics 26, Physi~log 33 

Zoology .69. Grouped With broader designation there were 241 bioloyical' 
94 physical, and 37 general. The program of 1933 stands out g , 
best balanced ; all of the fifteen fields of science listed as the Geolo d z one or more papers 

gy an oology are the only sciences that have had t l t . 
paper each year. a eas one 

While only a few of the h b . to tl k l d f papers ave een outstandmg contributions 

Cat~:dr:~:feL::r:i~u~ State we must ~emembe~ that even a magnificent 
b t'll fi . g lS made up of mmute grams of sand held together 

Y s 1 ner particles of ceme t d th but the mi d f . n , an . so ese fragments of science need 
out f h. n o a philosopher to bmd them together into a structure 

relat~on:h:;!. may be drawn sound principles of adjustment and happy 

Pttblications 

h
_Tl h~ mehetings and programs of the Academy would be quite worth-

w 1 e m t emselves b t th · 1 
Publ

. t' f u elr va ue becomes permanent through the 
lCa 1ons o the p · th p . . apers m e roceedmgs. At the meeting 

ago our effic1e t d · t a year 
which incl d nd e l or presented an analysis of our publications to date 

u e seven volumes of Proceedin t . . 
a cost of $3805 63 

0 
. . gs con ammg 999 pages at 

to limit a . . n account of hmlted funds it has been necessary 
to the p~g:erAs to notbmof~e than five printed pages averaging 450 words 

· mem er or whom a fi . . . $12.72 ·worth of . t' , . ve page paper lS prmted receives 
b · . prm mg m exchange for his $2.00 dues It t 

e an active member. · pays o 
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Affiliations 

On April 27, 1926 the Academy became affiliated with the A. A. A. S. 
Through tlti affiliation the Academy r ceives 'fifty ce11ts per y ear from 
the . A. A. S. for ach of th memb r b elongin" o hat A ociation . 
M mbers o.f the Academy who j in the . A. S . ar e al o exempt 
f rom the t ual $5.00 entranc fee. I t J.? tl.YS to join the Academy n1·st 
and then join the A. . Throu <i'h thi affiliation t h A.cademy i 
ntitled o a r presentative on the ouucil of tll A . . S. and par-

ticipation in the conference of 1' presentatives of- the tate Academies 
of Science. Our secretary has quite prop cly str ed each year the 
importance of our members joiuin" the Amer ican As ociation for the 

Advancement of Science. 
Now that the A. A. A. S. is stressing the formation of local branches 

of that organization it is equally important that the State Academy 
form an affiliations with the local branches of the parent organization 

that are within the State. 
The proposal made to tb Aca cl my Jw y ar arro in a par er pr -

sented by Mr. Karl F. Oerlein that the Acai tny h ukl enter h1to au 
affiliation with the Science ub of tJte high ch 1 u1 a r elat ion hip 
to be known as the Junior Academy , l1as und r h is efficien t l eader ship 
become a l1app r al.i ?.ation. The enthu ia tic meeting nj yed by t he e 
junior membe1·. inc their or anir.a.tion will . m· ly be r :fleeted in b tt 1' 

rvice r encle1· d in th ir loca l activities, and if our senior programs 
are wltat they sll \tld be h re will be a sustained desire on the part 
of t h juniors to row up into t he enior or(yanizat:i on. 

W e har common inter e. ts wit h ill oth er organizat.io11 with which 
affiliati n migh pt·ov mutually prontable, uch as th 'cienc ction 
o£ the P enn ylvauia , tnt Educational A sociati u aucl om of th ld r 
locaL or (l'anization whicl1 d -velope.cl in the 1ar n·er clncnt ional c nter of 
the , tate before a Sta te AcAcl my of Science wa 1 sible. Som of 
the.e 1rught b wil1in to t ry h aving some of our meetings at the same 
time and place with a symposium held in common, to our mutual 

advantage. 
Some Unsolved ,Problems 

P erl1aps our \lll olved probl m i t hat o£ . ecm·inoo an ale-
qnate :i ncome. I b li v th . olution to t11 is i il1 ma1ntain_in 0' an enlar O' c1 
m mber hip. 'rher e ar t wo pba e to thi probl •m. F irst, gettin"' 
new m mbet· ~ ; se •ond keepin the m mbe1· aft r we have t hem. vVhy 
have more than half of those whose n am bave been 011 ou1· roll d1·opp d 
out ~ Can we by a careful tudy of the pr bl m, without sacrificing 
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the dignity of our programs modify our · t' · · . . .' prac rces so as to hold their 
mterest and provrde activities in which th · · 

t
. . . ey can partlcrpate Since 

par wrpatwn on the program is voluntar tl . · 
will require individual initiative and tryiyn, tet~ndswder to thrs problem g un ro en paths 

Another unsolved problem is that of · . · . mcorporatwn Com 'tt t 
whwh the problem has been referred ha 1 . mi ees o 

b
l H . ve a ways reported on it favor-

ac ~ o unds " Th 1 · a Y· ·ere agam the answer has been-', 1 1 f f 
of this problem also lies in the directio f l . . e so utwn 

H 

. n o an en arO'ed memb h' 
ere agam we are in a vicious circle fo h l o . ers lp. 

before we can accept gifts or grants. ' r we s ou d be mcorporated . 

There is an old adage that ''He who 't' . t . . pr Ies s arvmg birds h ld t 
ter crumbs as well '' Pe 't · . s ou sea -· rmi me m elosmg to scatte · 
form of recommendations. · · r some crumbs m the 

Recommendations 

That we sanction and favor the format' f l 
Pennsylvania Academy of Science. IOn o ocal branches of the 

That the officers of the A cad em be h .. 
possible, affiliate with local branche: of t~~tAor~e~ to cooperate ai~d, if 
Section of the P. s. E. A. · · · S. and the Science 

That the plan of securino· meetin l b .. 
abandoned and the Executiv: Commi;t p ~ces y a~mtmg invitations. be 
places by offering a meetin . ~e ~ au.thonzed to secure meetmg 
where the meetinO' should ~e t~e~~ ms~l~~twn m ~he section of the State 
and announced at'\east two yea . and at meetmg places be arranged 

rs m a vance th d' t 'b · 
ings equitably t th b ' us lS r1 utmg the meet-

o e mem ers throughout the State. 
That a permanent committee on Necro1 b . 

it shall be to prepare a b · f b. h. ogy e appomted whose duty 
ber and report at the ann~=l m~oe~~:: Ical sketch of each deceased mem-

That a volunteer be called f .h . 
founders, past Presidents and tohr w o Wblll secure photographs of the 

h 
· · ' 0 er mem ers that atta' · . 

t err respective field and 'f . m pr-ommence m 
same in connection with t::rl::~:~~ ~ossible, to m~i~tain a file of the 
the State capitol where the ·n b shde. or some Similar depository in 

That the President ap:o:~ a ~ act~essi~le to .members and the public. 
Sciences and one for the Ph . l S e~ wna Chairman for the Biological 
grams are r endered. ysica Ciences to preside when sectional pro-

That the Program Committee be i . 
ings for Friday afternooo f th nst.ructed to arrange sectional meet-
and the other papers n or e readmg of the more technical papers, 
mornings. on a general program for Friday and Saturday 
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That the Program Committee have the programs ready for distribu

tion one month before the time of meeting. 
That the Membership Committee be instructed to prepar a pamphlet 

de cribing the Academy, it: aims, pm·pose nature of membership, local 
chapters, Junior Academy, publication., meetings, ~liation and advan
tages fo1· its member and have same reaay or distribution at least one 

month before the next annual meeting. 
That the {ember hip ommittee be composed of at least one member 

. from each of the several :fields o£ science, Botany, Chemi try, Education 
Genetics, eology, 'Mathen1atics, Phy ic , Psychology, and Zoology. 

That he Member ·hlp o~tt e, wo ·king nncler the dire tion o the 
Vice President, shall make a special effort to olicit new members by 
sending the descriptive pamphlet, a copy of th constitution, a copy of 
the program, and a personal invitation to joil1. the Academy, to tho e of 
their profession throughout the 'tate wl10 m·e not members of the 

Academy. 
That every member boost the Academy with a zeal and steadfastness 

of purpose that shall insure its permanent growth and usefulness to the 

State and to mankind everywhere. · 

Founders of Pennsylvania Academy of Science 

A list of those who attended the organization meeting and later paid 

dues: 

Ashley, corge H., tate eologlst. 
Bncr, larencc E., ew Cnstle Uigh chool. 
Copelaud, W. A .. , Cnmegie Institute of Technology. 
Derick ·on, mnucl R., Lebo.non alley ollege. 
Feucil, Calvin F ., L ebanon Valley College. 
Jo' is.h, H. U., University of Pittsburgh . 
Fi her, George E., usqu hanna University. 
Gress, E. M., tnte Botanist 
Guyton, '£homns L., Department of Agriculture; 
B.()I)Sc.l len, Gcol'ge N . ., Wi1l.iam l'enn High School, Harrisburg. 

Hill, B en J ., tate College. 
Hoke, Elmer R. Lebanon Valley College. 
Illick, Joseph '., D , pn.rtment of Forests and Waters. 

Jacobs, 1\!. W., Jr., Hnrrlsburg. 
Kelley, J . P., State College. 
Kern, F. D., State College. 
'Khby ~· S., State College. 
!<ocher, Ua.lpll N., Reading Boys High School. 
Kuntz, William A., tate College. 
Lnuer, K. W ., Bureau of Plant Industry. 
Mnrtin, George W ., Washington and J efferson College. 
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Maxfield, Francis N., Department of Public I t t ' . ns rue 10n. 
J\.icCubbm, W. A., Bureau of Plant Industry. 
M~Kee, John M., Department of Agriculture. 
M~llard, Julian, State Supervising Architect. 
M1ller, Benjamin L., Lehigh University. 
Nicholas, Herbert M., Depal·tment of Forests and Waters 
Nixon, E. L., State College. · 
Orton, C. R., State College. 
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Overholtz, L . 0., State College (Attended or . f . 
Palmer, C. M., State College. gamza IOn meetmg but joined in 1928) 

~enderbaugh, J. F., Lock Haven High School. 
Pond, Frederic!< L., Meadville High School. 
Potts, George C., Harrisburg Natural Risto S . t 
R 

ry OCJe y. 
ex, Edgar G., State College. 

Roddy, H. Justin, Millersville State Teachers C II 
St R W G . o ege. 
' one, . ., eolog1cal Survey. 
Stuart, R. Y., Department of Forests and Waters. 
Surface, H. A., Susquehanna University. 
Taylo1·, P. R., Department of Agriculture 
vVard, H. A., Harrisburg Natural History. S . t 
Will' oc1e y 

Jams, John R., Department of Forests and Waters. 
Thurston, H . W., Jr., State College. 

The names of three others appear in the lists . . . 
burg papers of those attendin"' th . . published m the Harris-
. o e orgamzatwn meet' Th 
mcluded in the first published list of members mg. ~y are not 
probably never paid dues upon h' h (Vol. 1 Proceedmgs) and 
They were: P. B. Lewis, Wilkes B:r~c Ht~tual membership ~epended. 
College, and Salome Comstock Bu f gPl School, J. D. Stnble, State 

. · ' reau o ant Industr 
The above hst probably is incomplete as it contains t~· 

men known to have participated i th . _e names of two 
published list. It is desirable th~ the ~e:tl~g but not mcluded in the 
and complete as possible. The prese ~ l~st ? flounders be as authentic n Is me udes 43 names. 
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EFFECT OF THE EXrriRP ATION OF SKULL 
PARTS IN RATS 

MARCUS H. GREEN 

University of Pittsburgh and Albright College 

The intention of this paper is to give a curtailed description of the 
gross morphology ·of a rat's skull which has undergone distortion and of 
the atrophied brain of another rat, both of which were indt1ced by 

excision of skull parts. 
If the traction is eliminated on one side of a bilateral ~ :tem o£ mu -

culatur the tension become unil. teral ancl has th pow r to W!U'P the 
involved bony tr\H~ture. 'l'bis i quite vid nt in he mu cl -skull rela
tion ·lups o£ the head. ~ igure A gives an idea .f the power o.f unilateral 
traction. n exd in"' th right-hand p8.l'ietal, par . of the i.nterpa:rieta1 
and the dor al portion of th quamo al of the ame id , th jaw mu. cu
la.ture no longer 11ad a finn foundation whi le on the oth r sid the mu -
cl were not eli tul'bed. ince the pull of the mu cle n th 1 t side 
wa not comp n at d .for by the right-lland nn1 cle ·, th mil bucltl cl. 
'l'he premaxillaric , th ua al , and th ma.'l:illarie bend to th direction 
o£ I ul1. 'l'he nasal eptmn and thmoid bones in this case have become 

very much twi ·t d as evident in ficrur · 
The cliscu ion of t he braiu of another r at of the . ame erie is re-

s ·icted to the er bnun alone aud the adjoining skull parts. Exci ion 
of . ku.ll parts whlcb at· coutiguou. to paTt of t he cerebrum will cau 
th und rlying cortical ti ' . ue, at least of tll c r brum to atrophy. Tlu 
atrOIJhY g n rally invad · much mor of he cer brallobe than the por-
tion l' ·C:nmb nt b neath the nak d ·!mil ar a. uder certain onclition 
hyc1roccpha1n. app ar which accelerates and makes more inclusive the 

:1. g neration of the lobe·. 
In many of th S}) cimen th entire upper portion of the hippo-

campu an~ foru.ix i di. continu d . In oth r ' nell a. the specimen 
under con ideration, the hippocampus is not ntirely reduced, but is 
highly defot·med. In spite of th xtent of the redtlction of the eptum 
Jucidum, fom i ·, hippocampus a.ud oth l ' . trl1ctures tl1e pre ·ence o£ 
ano mia has never be n in videnc . Thi is in. agreement with the fin i-
ing of wann . It might be ad led l1er that the picture of th 
olfactory area of the na al >avitie differ little .h·om that of the normal 
l'Ht. In no ca e w re t he primary olfactory tl·acts interfer l with. 

As was mentioned in a previou paper, the white matt r r pre ntin 
the nerve processes is the first to come under the iuflnenc of degenera
tion. The cortex then follows in ord r and th n t h corpus . triatnro i 

affected although it is highly persistent. 
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Figures B and C do not exhibit the atrophy which . 'd b k I fi D . Is evi ent farther 
ac . n gure IS seen the first evidence of th t h , 

ventricles have been united into a large continu~~ ro~~- The late:al 
can be followed in Fio·. E. Here the c d 1 . . s large cavity 

l 
'd . . . . o au a portwn of the sept 

uci um IS VISible. Figure F reveals the t . . . urn 'l mos cramad proJectiOn of th 
pi lars of the fornix as they bend downward d b 1 e 
tl d

. . an ac {Ward On Fig G 
le Istorted hippocampus with its fascia de t t l' . . . 't f db h n a a Ies m the enormous 

cavi y orme y t e loss of the gray matter on th . d 
The atrophy is ~ot uniform, for it has not yet atta:l::d e;h and th~ roof. 
cerebral wall lymg beneath the unmolested . l at portion of . d crama wall as on the oth 
s1 e. That the gray matter is first to disappear is well d ~r 
this view. Figure H shows the almost complete obrt em~~strat;d m 
cerebral walls. The hippocampus howeve . t I era wn o the 

d
. . ' r, IS no as much reduced 
1storted as m the more cranial region. or 

From these observations, the extirpation of skull t 
upon the configuration of the skull itself and . d par s exerts an. effect 
cerebral lobes. m uces an atrophy m the 
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FIG. A. Dorsal side of skull of rat after uni-lateral muscle excision. 
FIG. A'. Cross-section through nasal cavity of Fig. A. 

FIGS. B, C, D, E, F, G, H are photomicrographs of cross-sections of brain and 
skull of a rat from which a portion of cranial roof was excised. 

FIGs. B', C', D', E', F', G', H' are corresponding cross-sections of same rat skull. 
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THE LIFE SPAN OF SPLENECTOMIZED RATS 

BY CLARENCE A. HoRN 

Albright College, Reading 

NoTES oN THE LIFE SPAN oF SPLENECTOMIZED RATS 

It is generally believed that the spleen is not essential to life. The 
.ancients had a similar idea, because frequently the spleen was removed 
in order to improve the running ability of their carriers and runn~rs. 

This study inquires whether a splenectomized animal is able to hve 
·a normal length of life. Very little data on the subject are avail~ble. 
T. J. C. Combes, ~933, reports a boy twelve years old, splenectomized 
five years ago, and in very good health. William Mayo reported on 500 
human splenectomies at the Mayo Clinic between April, 1904, and March 
1 1928. There was a ten per cent. mortality in the hospital. The 80 
p'er cent. who fully recovered from the operation were in good condition 
·and the ultimate results were even more satisfactory. J. A. W. Mc
.Clurkie and Janet S. F. Niven, in a study of immunity in infectious 
anemia in splenectomized rat.s, report on 40 animals, of which group one 

·rat lived two years. 

REVIEW OF LITERATURE OF INFECTIOUS ANEMIA FOLLOWING 

SPLENECTOMY IN RATS 

Lauda (1925) showed that a few days after extirpation of the spleen 
approximately 75 per cent. of the rats developed a severe ~nd often fatal 
hemolytic type of anemia, accompanied by leucocytosis and haemo
globinuria. The occurrence of an mia foll wing plenectomy was con
firmed by Mayer, Borchardt, and l{ekuth (1926) who noted that the red 
cells of the affected animals ontained structure similar to bodies pre
viously seen in the blood of the rats i:ufectecl with Tr pano om . The 
organisms they discovered were short and . tout, cocco-bacillary forms, 
which take the Giemsa's stain well. These author gave the name of 
Bartonella muris ratti, on account of its resemblance to Ba·rtonella baciUi
formis which is found in Oroya fever and V 6l'1"1~gc£ 1Jen~viana (Barton 
1909). Some workers believe that they have cultivated the organi~m 
on Noguchi's media. Cannon (1927) .found that five day followmg 
splenectomy, anemia developed. Th animal showed a pronoun~ d 
pallor of the eyes and mucous membranes, a greatly increased respira
tory rate, and in many cases extreme haemoglobin~ria and marked 
weakness. McClurkie (1930) found BartoneUa murts 24 hours after 
splenectomy, in others after 9 days. At first they appeared sparsely and 
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before the symptoms appeared. They persisted from 7 to 35 days, an 
average of ten days, then they disappeared. 

PROCEDURE IN THIS INVESTIGATION 

The animals used in this study were albino and hooded rats from the 
Pittsburgh University stock. These animals were bred and raised in 
clean, well-kept cages. Their diet consisted of a well-balanced ration . 
With every group of five to ten splenectomized rats in a ·cage were kept 
two normals of the same age and litter. These normals lived their normal 
span of life of about two years. Henry H. Donaldson of the \V'istar In
stitute of Anatomy and Biology states a rat three years of age would 
correspond to a man of 90 years. Slonaker of Leland Stanford Univer
sity reported a rat to have lived 45 months, which would be equivalent to 
a man of 113 years. 

This report is made of 104 cases of splenectomized rats. The spleens 
were removed at different ages, beginning at 9 days after birth and con
tinuing through the life of the animals up to 419 days after birth. The 
blood of every animal showing the symptoms of anemia was examined 
for Ba1·tonella 'l'ltw·is. After death every animal was autopsied to ob
serve any changes which might have taken place in the organs and tissues. 

CHANGES IN THE LYMPH NODES AND LIVER AFTER 

SPLENECTOMY 

The earliest reported changes in the lymph system was made by 
Tizzoni and Fileti (1881) who observed in splenectomized dogs, enlarged 
thoracic and retroperitoneal lymph nodes. In dogs splenectomized 54 
days they found new spleen-like nodules in the omentum. Winogradow 
described these same structures in splenectomized dogs. He believed 
that these structures took part in blood destruction, in this way account
ing for the anemia which followed splenectomy. W arthin also reports 
in splenectomized sheep and goats many enlarged lymph and haemo
lymph glands with greatly increased number of pigment bearing phago
cytes, eisinophiles, and also a great proliferation of lymphoid tissue. 
Krumbhaar reports on his findings of many splenectomized dogs no evi
dence of hyperplasia of lymph nodes and haemolymph glands. He, how
ever, explains a temporary enlargement of these glands in animals 
shortly after splenectomy, but in animals splenectomized for several 
months no such structures could be f-ound. 

In this study following the splenectomy in rats, the enlarged lymph 
nodes are found along the mesenteries, usually lying close to the wall of 
the intestines in long rows. Many of these lymph nodes are on an average 
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one centimeter in length. The haemolymph glands lying medial and 
anterior to the suprarenal and one pair in the anterior dorsal medias
tinum lateral to the thymus are greatly enlarged. The lymph patches 
found in the wall of the intestines between the muscularis and submu
cosal layers also were very much enlarged in some animals. The number 
of these patches in some cases was greatly increased. In animals which 
died during the first several days to the first month following splenec
tomy, the lymph nodes were not even visible. The enlarged lymph nodes 
were most prominent in those animals which showed symptoms of anemia 
and recovered; especially was this well shown if the animal showed symp
toms several times. Some animals showed symptoms as many as four or 
five times during the first three months following splenectomy, then 
during the remainder of its life showed no more symptoms of the disease. 
However those animals which lived 500 days following splenectomy 
showed no hyperplasic lymph nodes. The liver was also greatly enlarged 
especially in those animals which recovered from one or more attacks of 

anem1a. 
CAUSES OF DEATH IN SPLENECTOJ\HZED RATS 

The causes of death of the 104 cases reported were anemia and pulmo
nary abscesses with central necrosis. In many cases, in regions of the 
lungs containing no abscesses, the alveoli were filled with a mucoid exu
date. This condition was not due to Bartonella rnuris infection, but it is 
due to a secondary infect ion . It is apparent that between 115 and 270 
days after plenectomy some animals died of anemia, while others died 
of the pulmonary ab ce e . Seventeen of the 86 rats dead of anemia 
died of this disease between 115th and 270th , day period. Ten animals 
died after 250 days from pulmonary abscesses. Two of these animals 
lived 505 and 530 days respectivBly. Both these died of pulmonary 

TABLE I 

The trafl,sition of causes of death between 115 and 270 days following splenectomy, 
in number of rats 

Total 

Number of days 100-150 150-200 200-270 number of 

following splenectomy rats 

Anemia ...... ~ .... ........................... 7 5 5 17 

Pulmonary abscesses ·-·-- 4 4 8 
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abscesses. No rat showed any symptoms or died of anemia ·after 270 
days following· splenectomy. All deaths earlier than 115 days after 
splenectomy were caused by anemia. 

RELATION OF LIFE SPAN TO THE AGE AT WHICH SPLENECTOMY 

WAS PERFORMED 

, It is a well established fact that anemia follows splenectomy. The 
spleen, therefore, is the margin of safety between health and infection. 
However, some of these rats showed that following an infection of the 
disease, an immunity is established and that a corresponding hyperplasia 

TABLE II 

Life of rats following splenectomy 

Number of rats operated on, a.ge in days at time of operation, and days lived after 
splenectory, w1th averages of days lived by groups 

No. Age Lived No. Age Lived No. Age Lived No. Age Lived 

1 9 27 1 27 530 1 40 347 1 55 4 

1 9 28 1 28 6 5 41 3 1 55 152 

2 9 31 1 28 ·72 1 41 4 2 55 154 

1 9 32 1 28 270 1 41 11 1 55 178 

1 9 33 1 28 45 1 41 12 1 55 349 

1 9 39 1 41 16 1 58 5 

1 9 94 
17 97.32 1 41 17 1 58 25 

1 41 32 1 58 190 
8 39.37 1 30 53 1 42 19 

1 30 380 1 42 42 21 154.8 
1 11 3 
1 13 1 

1 31 240 1 42 179 

1 13 346 
2 32 6 2 45 19 

1 13 
1 32 85 1 45 220 

1 60 5 
25 1 34 11 1 62 368 

1 13 53 
1 14 3 

1 34 16 2 186.5 
1 36 3 18 78.77 

1 14 4 1 37 11 1 109 1 

7 62.14 1 37 13 1 51 242 1 109 206 
1 37 44 1 52 6 1 109 213 

1 20 110 1 38 38 1 52 255 1 109 229 
1 20 57 1 38 195 1 52 265 1 141 28 
1 20 69 1 39 14 1 53 5 1 141 30 
1 20 226 1 39 60 1 53 144 1 156 5 
1 23 33 1 39 69 1 53 145 1 220 140 
1 23 36 1 39 168 1 53 150 1 240 26 
1 23 78 1 39 ~ 180 1 53 505 1 419 115 
2 26 5 1 39 270 1 54 19 1 419 . 140 
2 26 33 1 54 34 

1 27 45 20 93.6 1 54 270 11 96.8 
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of the lymph glands occurs. In those which die of anemia soon after 
splenectomy, this hyperplasia of the remaining lymph system does not 
take place. Cannon and McClelland showed by blocking the lymph sys
tem with india ink and trypan blue to be followed with the symptoms of 
anemia in several days. McClurkie and Niven found ligation of the 
splenic vessels without removal of the spleen to produce a severe infec
tious anemia. These authors believe as do other investigators that the 
reticulo-endothelial system provides immunity either as phagocytes or as 

the producers of antibodies. 
The following· table gives a summary of the deaths of rats at various 

ages: 

TABLE III 

Number of days rats lived after splenectomy at all ages 

' D1y8 1-5 6-10 11-20 21-30 31-40 41-50 51-60 61-70 71-80 

- - - -
tnuber 
of 21 5 13 5 12 4 2 4 2 

mtsf'/1 
--- --- ---- ------- ------

Per_(fj 20.1 2.9 5.7 4.8 11.53 3.8 1.92 3.84 1.92 

-v 

100- 200- 300- I 400- lE=_ Day~, 81-90 91-100 1-100 200 300 400 500 0 

---

·~ 
Number 

of 1 1 70 15 12 5 0 

rats 

Per cent I .96 I .96 I 67.3 I 14.4 11.05 I 4.8 I 0 

SUMMARY 

The reason for the varied average death rates of the several groups 
shown in the above tables is the lack of a compensatory mechanism of 
defense against the infective organism Bartonella muris. In those ani
mals splenectomized at nine days, and between 109 and 419 days the co
ordinating mechanism is most likely not fully developed. Those animals 
splenectomized from 11 days to 60 days are well coordinated in all re
spects. It is in this group in which two rats lived seventeen months fol
lowing splenectomy. Here the reticulo-endothelial system fully compen
sated for the loss of the spleen. However it seems the reticulo-endothelial 
system in general and the spleen especially prohibit the development of 
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the Bartonella muris and .establish the latency of the inf€ction. Inter
ference with the system either by ablation or by saturation of the phago
cytic cells which particulate matter, allows the organism to develop with 
the resultant anemia, unless the coordination in the system is so well 
developed that with the loss of the spleen compensation is established by 
the remaining reticulo-endothelial system. 
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ORIGIN OF BANDING IN FISSURE VEINS 

BY DoNALD M. FRASER AND JosEPH M. WoLF 

In a ~ecent paper1 B. M. Shaub outlines the causes of banding in 
fissure vems. After discussing the several theories of origin he states in 

1 Shaub, B. M., The Cause of Banding in Fissure Veins: Am. Mineralogist, vol. 
19, no. 9, pp. 393-402, Sept., 1934. 
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his summary, "It is probable that the banding in some fissure v~ins is 
caused by filling of shear fractures in an originally unhanded vem, by 
replacement along the contact of two crusts, by the change in color of 
different crusts of the same mineral, or the operation of diffusion in gels 
as outlined by Leisegang. It is suggested, however, that in those veins 
which show a more or less regular crustification, particularly due to 
alternating bands of two different minerals, the process of rhythmic 
fractional crystallization, as previously described, explains as well as any 
the mode of deposition of the individual bands. The process is in con
formity with the laws of physical chemistry, and seems more logical than 
the assumption that the solutions rising in the fissure were constantly 

changing.'' 
The writers of this paper are heartily in accord with the above con-

clusions if "rhythmic fractional crystallization" as a cause of banding 
is limited to those veins wherein highly concentrated solutions are pos
sible; that is, to those· veins wherein magmatic solutions having a concen
tration similar to that of Spurr's2 "ore magmas" may have been present. 

As Shaub3 has pointed out, "Fractional crystallization is a common 
and important process in the industries for separating salts of various 
kinds from a common solution, and it seems not unreasonable to suppose 

that it might also operate in fissure veins.'' 
In the case of ore-bearing solutions a high degree of concentration 

may prevail in the zone closer to the magmatic source where not only 
temperature is higher but also where there has been little opportunity 
for the loss of mineralizers or hyperfusibles which aid in keeping mate
rials in solution and lower the crystallization temperature of the dis
solved materials. It is in a system of this kind that it seems possible and 
likely that "rhythmic fractional crystallization" would produce banded 

vein filling. 
Beyond the zone in which highly concentrated solutions or ''ore mag-

mas'' would be likely to exist one would encounter the true hydrothermal 
veins in which the parts more remote from the magmatic source must 
certainly have been formed from what was essentially aqueous . olution. 
It seems to the writers that solutions of this type, due to the los o£ tem
perature and hyperfusibles as they travel away f rom tl1e magma ~d 
also due to the insoluble nature of the silica and ulphldes they contrunl 
are not capable of producing band.ecl fi ure veins by "rhythmic frac
tional crystallization.'' If the olution contain onJy small amounts of 
dissolved material, even if all of i w re d posited f-rom the solution at 

2 Spurr, J. E., The Ore Magmas: McGraw·Hill-1923. 

5 Op. cit., p. 398. 
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any one time, only a very thin layer would result in comparison to the 
volume of solution. 'l'hicker layers could form if the solution moved 
through the fissure and deposited continuously. Under these conditions 
however, the same mineral is deposited at any given point and a second 
will be precipitated only if there is (a) a change in temperature, (b) a 
change in pressure, (c) a change in composition of the solution. 

If these possibilities are considered we discover that any on~ of them 
may ultimately be considered as causing a change in the composition of 
the solution depositing material at any given point. In Fig. 1, a solution 

its composition. 
results. 

is depositing mineral A at point 2 and mineral 
B at point 1 which is a considerable distance 
away. As long as the temperature, pressure and 
solution composition conditions are constant A 
and B will continue to be deposited at their 
respective points. A decrease in temperature, 
however, may cause A to precipitate at point 3. 
As a consequence mineral B may be deposited at 
point- 2 on a previously deposited layer of A. 
In this manner banding results but only because 
in the zone where banding occurs the solution 
from which precipitation takes place has changed 

Other temperature or pressure changes produce similar 

If in Fig. 1_ the ~ssure is assumed to be filled with a solution highly 
concentrated w1th mmeral matter, ''rhythmic fractional crystallization'' 
can take pl~ce only if the fissure filling is not circulatin~ through the 
fissure. Tlus theory of origin further implies that there is sufficient 
n:aterial in s?l~1ti~n to fill the fissure entirely or nearly upon crystalliza
tiOn or precipitation. It must therefore be concluded that circulatino
solut~ons _or solutions of not extremely high concentration cannot caus: 
banclmg m fissure veins by such a process, and if banding does result 
~rom these latter solutions, changing composition is the important factor 
m their origin. 

Examples of changes analogous to the changing of solutions at their 
source are found in the realm of igneous rocks. There are numerous 
examples4 of the changing composition of the lava flows representing 

4 Fenner C N Kat · u t' · ' · ., mm "n.agma 1c Provmce: Jour. Geol. 34 1926 pp. 673-772. 
Bowen N L Tl E I t· ' ' ' ' · ., Je vo u 10n of the Igneous Rocks: Princeton Univ Press. 

1928, pp. 113-114, etc. · 

Powe:·s, H. A_., The Lavas of the Modoc Lava· Bed Quadrangle, California: Am. 
MmeralogJst, val. ] 7, no, 7, JJ1ly, 1932, p. 282. 
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. bl . . . the o·ivetl area. li the magma lS capa 
successiVe extravasatwns m £ lt 1 l" clt of van ing compo 1tiou 

f d. . to the surface masses o mo er . . .c.... 
o sen mg . l t the theory of chanoin •~ . olutwn J.J.'Olll 
it should not be dlfficu t to accep 1. , ... ;t '""" se. but exhibit 

h l'tl t e not a ·ways lULL UI.« • 
a similar sour~e. Bat o_ 1 1S5 oo·t~ intrusive relations indicating that 
numerous faCies, so~etnnes :vl. :f rmed was continually changing its 
the ma~~la £rom wlnch th b" re l~;. l if under these conditions the 

ompo ·1t1 n. t WOlUcl not e un y . h ld show a 
c . . . . into t he l:itnToundmg fissures s ou 
UUl"'matl olntlOll pa slllg F. th pegmatites which among . . . l . . . · ·on • ur ermore ' 
varlation m le:~ compo_ t L o; dikes most closely approximate the type 
the silica an~ Slh_cate ;e~1S"rh thmic fractional crystallization" would 
of fissure fillmg m w lC y l t ffects indicating changing 
operate, notably illustrateG rep acemen e 

solutions. f " hythm1'c fractional 
l . subscribe to the theory o r 

In cone uslon we d' . those fissures wherein con-
. t' " a cause of ban mg 1n · 

crystalhza 1011 as . . . " ma mas" may exist in proxl-
centrated solutions not dlsslmllar t~ o;: ba~ded fissure fillings of the 
mity to the magmatic source, b'_lt or fe the source ma(J'ma it seems 

d at greater distances rom o . 
shallower zones an . ·r f the depositing solutions IS 
that the theory of changmg composl IOU o 

more tenable. 

IGNEOUS ASSIMILATION NEAR MACUNGIE, PENNA. 

BY DoNALD M. FRASER 

L ehi.gh University, Bethlehe·nt 

. t f the ' 'Reading Prong' ' 
The hills south of Macungie, Penna., aredpar o d up in large part 

h N E gland upland an are rna e 
extension of t e ew n . riation ·not only in 
of Precambrian crystallin_e :~~~ a~!l~! t~~; m:~eralogic composition. 
their degree of metamor~his. 'fi d relatively dark-colored horn-
Th t t es most readily Identi e are a . h 

e WO yp . . d l' aht-colored potassium-feldspar-riC 
blende-rich dwnte or gabbro an a 1, 

granite. . 1 . ·ust southwest of Macungie, 
In the northeast ~ose of the r~dg~. y~ng ~ rock of dioritic affiliations 

granitic juices have mvaded the ah~ -cbo ~re ock The minerals of the 
h . . t' t ly penetrated t IS asiC r . 

and ave m lma e t' ll absorbed by the invading 
diorite have been attacked and . pardla y 'ng degrees of assimilation. 

. . t . l hich has occaswne varyl 
gran1tlc rna erm W · . R ·oll' Am Jour. Sei. 5th 

5 F't 1 A A The Sierra Nevada as a Co-Magmatte eg1 . . 
1 

e 
1

' · ·' ' 481-495: 
ser. vol. 24, Dee., 1932, PP· . t't . Am. Mineralogist, vol. 

' S h 11 W T Mineral Replacements m Pegma 1 es. s c a er, . ., 
12, no. 3, Mareh, 1926, PP· 59-63. 
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A detailed description of some of the assimilation features observed in 
thin section and the petrogenic conclusions to be drawn therefrom are 
given below. 

The invaded rock is in most places made up of hornblende and 
andesine with occasional grains of magnetite and apatite. In some places 
both biotite and hornblende are found but the usual occurrence is the 
hornblende-rich type in which hornblende makes up somewhat less than 
half of the volume of the rock. Commonly this rock is gneissic, show
ino· definite banding· due to the concentration of the dark grains, but 

b 

it may appear in granulose facies, in which the hornblende is more 
equidimensional than in the gneissic types, and a decussate structure is 
suggested. 

The biotite-bearing specimens where invaded by granitic material 
altered as follows : Biotite broke down and was largely replaced by zoisite, 
the fine grains of zoisite retaining· the structure of the biotite except 
where the . whole mass has been replaced through assimilation by the 
granite. In both the biotite-bearing and hornblende-bearing types the 
andesine shows alteration to both sericite and epidote, which usually 
occur along the contact of the andesine with the attacking granite 
minerals (Fig. 1 B), and in addition may appear throughout the crystal 
as disseminated flakes and grains (Fig. 1 A) without arrangement; 
or they may be concentrated along twinning planes, or in other grains 
there may be almost complete sericitization and epidotization (Fig. 2). 
The borders of the attacked grains show a variation from those that 
have rounded outlines (Fig. 1 B) to those that have very irregular 
jagg·ed outlines (Fig. 1 A). The former are thought to indicate that 
the chief action of the invading material was to dissolve the andesine 
crystal and produce some sericitization of the margin of the attacked 
grain. The irregular , jagg·ed type of grain outline likely indicates a 
more caustic attacking solution. This sug·gestion seems to be substan
tiated by the outer zone of the grain which is free from the alteration 
flakes of sericite. This zone is interpreted as having· been formed by the 
leaching from it of lime, leaving an enriched soda-plagioclase (albite) 
border to the original andesine grain. 

FIG. 1. A_ (Lower)_ PIIOtornicl'ogrnph of nnclcsin (An) t-yst<~l being rcplo.ced 
by qunrtz (Qz) (nt extinction) _ Note th di sc:mi:nntccl llnltcs of scrleitc, th in gulnr 
jnggcd outliuc of tlJC r pia ed bonlol' and the zone of fresh fcld 1>ar fr c from a ltera
tion flakes at th margin of the mtdesinc grain. This zone is sodn-rich ns a resu lt of tl1 
1 aching of lime. B. ( PJl(!l'). Phototniet·ogl'll.(>h of andesine (An) and hornblende 
(lib) lJcing r I>luc d l>y quartz (Qz). oto the rouudc<l out! in of t he rcphL • d g t·aills 
and compare with th outline hown in 1 A. AndesiJ1o is nltered to sericite along t he 
borde•· and to a smnll •· extent inward. Homblcndc hows ]Wnctically no al.terution. 
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The hornblende-andesine type exhibits similar alteration of the 
andesine and demonstrates the greater resistance of hornblende over 
biotite to decomposition by the granite invasion. In a specimen of this 
facies (Fig·. 2) quartz, orthoclase, and microcline are found throughout 
the mass as irregular grains penetrating to the interior and replacing 
along the margins of both hornblende and andesine. The abundance of 
replacing material varies so that in places the rock appears as a horn
blende-andesine diorite vvith isolated patches of quartz, orthoclase, and 
microcline while again where greater assimilation has occured, the main 
mass may be composed of quartz, orthoclase, and microcline with only 

Fw. 2. Photomicrograph showing andesine (An), hornblende (Hb) and ortho
clase (01·) being replaced by quartz (Qz). 01thoclase had previously replaced ande
sine along the margins of grains as sho1\·n in the grain at the upper left. Note the 
intense sericitization of this grain and also the one at the right between the two 
quartz m·eas. 

remnants of the original more basic rock minerals. In all cases the 
granite minerals are remarkably fresh and unaltered ·while andesine 
invariably shows alteration along the assimilation contact, if not through
out the grain. ·where hornblende is in contact with the invading 
material it is partially dissolved without marked alteration of the 
remnants. 

Grains of sericite, epidote, and zoisite. are found as inclusions scat
tered through some of the quartz and orthoclase grains. These are 
regarded as having formed from part of the material taken up by the 
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invading granite. Also, grains of andesine and h rnblende laro- 1' than 
those of the diorite and showing le alt ration o sericite and epidote 
but showing partial replacement are thou ·ht to bav · b n fori ed by 
the recrystallization of previously assimilated and . in an 'l hornblende. 
Furthermore, it appears that in some places quartz has encroached on 
orthoclase (Fig. 2) or microcline although it is possible that the latter 

two are later than the former. 
In general the sequence of processes is interpreted to be as follow~?: 
1. The granite invaded the diorite and assimilated large quantities 

of the latter and at the same time spread granite juices throughout the 
unassimilated diorite which partly altered andesine, biotite, and horn-

blende. 
2. As the magma with its assimilated dioritic material continued to 

cool, hornblende and andesine crystallized out. 
3. Orthoclase and microcline formed next and in places encroached 

on and replaced the original andesine. 
4. Lastly, quartz crystallized and encroached on andesine, horn-

blende, and orthoclase. 
It appears th n tha in h case of each successive crystallization 

product a reaction o cUl'l' d with the previously formed minerals resulting 

in the partial r eplacem n. of th earlier minerals. 

THE DEVELOPING SKELETON AS SHOWN IN 
ALIZARIN RED S STAINED MAMMALIAN 

FETUSES-A DEMONSTRATION 

BY HARRY J. LIPMAN 

Department of Zoology, Unive1·sity of Pittsbt;rgh 

The author ('35), using his modification of Dawson's ('26) tech
nique, has prepared a demonstration howinO' tl1e use of Alizarin Ret1 
in the study of the bones of dev lopmg mbr o . 'l'her i on xhibi t 
an extensive series of pig embryos ran()'inno .ll·om ou.r to iaht centimeter 
in length. Several decapitated pig heads are taiu d and how very well 
the ossification centers in the skull. Rat and cat fetuses stain readily. 
At the present time the staining of four or five human fetuses has been 
attempted and several more are going through the process. Considering 
the inherent difficulties, they have turned out reasonably well. 

REFERENCES 

Lipman, Hany J. 1935. Sta-ining the skeleton of cleared embryos with alizarin red 

· S. Stain Techn., Vol. 10, No. 2, pp. 61-63. 
.Dawson, Alden B. 1926. A note on the staining of the skeleton of cleared specimens 

with alizarin red S. Stain Techn., 1, 123-4. 
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MIDDLE-UPPER DEVONIAN CONTACT 
IN PENNSYLVANIA1 

BY BRADFORD V{ILLARD 

Pennsylvania. Topogmphic and Geologic St;Tvey 

INTRODUCTION 

39 

The separation of t~~ Middle from the Upper Devonian in Europe is 
based upon the recogmtwn of a zone of llypothyris cttboides (Sowerb ) 
at the base of the la.tter. A similar criterion is applied in central N:w 
York State, where the Tully limestone carries llypothyridina venustula 
(H~ll). _This is comm~n~y a~cepted as defining the earliest Upper De
voman, smce llypothyndtna IS a close relative of llypothyris. No such 
means of separating the Upper from the Middle Devonian was known in 
Pennsylv~n~a prio.r t~ the :ecent recognition of Tully limestone carrying 
charactenstlc fossils. It IS now possible upon this basis to establish the 
boundary over an appreciable part of the State. Where the limestone is 
absent, chronologically and stratigraphically equivalent beds can usuall 
be recognized upon which the separation may be made. In most section: 
the conta~t. is believed to be in the nature of a disconformity or diastem, 
but transitiOnal beds are also recognized. 

MIDDLE-UPPER DEVONIAN RELATIONS IN PENNSYLVANIA 

Middle and Upper Devonian formations are widely distributed in 
Pennsylvania. They enter the State from Maryland and extend north
ward along the Allegheny Front from Bedford County to Lycomin 
County. From the ''Front'' east, exposures are numerous throughou~ 
the cent~al pa.rt of the State chiefly in the valleys of the Susquehanna 
and .Juma~a rivers. Eastward from Perry County a long, narrow band 
contmues m~o the upper Delaware Valley in Pike County and thence 
cr?sses over mto a~d con:inues in New York and New Jersey. The vari
atwns of the stratigraphic succession of the Middle and Upper Devonian 
across the State may be tabulated for clarity: 

'l'uE CoNTACT 

~hroughout nearly the entire region where the Middle-Upper De
voman c~ntact . is exposed, the top of the Hamilton group is clearly 

1 P~bhshed With the permission of the State Geologist of Pennsylvania 
2 Willard Bradford A T 11 r t . . 

8 
. p ' • u Y unes one outcrop in Pennsylvania· Penna Acad 

c1., r., val. VIII, 1934, pp. 57-62. . . · 

5
th . · ' Hypothy?·idina venustula (Hall) in Pennsylvania: Am. Jour Sci 

ser., val. 29, 1935, pp. 93-97. · ., 

• Pm-tage group in Pennsyl ' ::m' . G 1 S A . of 1934 m t' 
4 

' Ia · eo · oc. m., Bull., Proceedmgs 
ee mg, p. 9, abstTact. 
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FIG. 1. Outline map 

GENERALIZED SUMMARY OF MIDDLE AND UPPER DEVONIAN STRATIGRAPHY ACROSS 

PENNSYLVANIA FROM THE ALLEGHENY FRONT TO PIKE COUNTY AND 

INTO NoRTHERN NEW JERSEY 

Susquehanna Lehigh Brodhead Upper Dela- Northern 
Allegheny 

valley Creek ware valley New Jersey 
front valley, 

Catskill Catskill Catskill Catskill Catskill Catskill 

Chemung Chemung 
Trimmers 

Braillier Trimmers Trimmm·s Trimmers 

Rock Rock Rock Rock 

Harrell Braillier 

Burket Harrell 

Tully Burket Burket Laurens* 

Hamilton** Hamilton Hamilton Hamilton Hamilton Hamilton 

*Faunal zone, equals closely the Laurens members m eastern ~ew York . 
** This is the Hamilton group composed of two to four formatiOns. . 

N.B. The Portage group includes the Trimmers Rock ("Ithaca") sandstone, Brrol· 
-lier greenish shale Harrell dark gray shale, Burket · ("Genesee"). black 
shale and Tully l~estone. The local Losh Run shale is omitted from the 

table and also the Parkhead sandstone. 

defined. In many instances it carriesa Vitt~lina pustulosa zone with or 
without' Spirifer tuUius, but usually the li thology and fauna .of _the ver
lying strata, because .of their strib:ing di · i · arity to t h ;r=r!multo.n, ~re 
the best evidence for locating the contact. Th 'ru.lly limestone w1th 
characteristic fauna is known to rest direct} upon the H amilton all along 
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th Alleghen , F ront between central Bedford ounty })Ud a tern Ly
comin~>" otmty and again in a small area in outhea. tern r orthumbcr
land OUll '~. 'I h gl"ay, massive or banded lime t<me fnl'lli hes a sharp' 
lithologic break from the underlying, clayey, dark gray, buff-weathering, 
Hamilton shale.8 No truly transitional beds between the Hamilton and 
the Tully have been observed anywhere in the State. The faunal change 
is also distinct and significant. Eastward from the Allegheny Front 
where the Tully disappears, the Burket ("Genesee") shale succeeds the 
Hamilton. Again, a sharp lithologie difference is observed at the Middle
Upper Devonian contact. The same . type of dark gray, clayey, non
fissile, upper Hamilton shale is overlain by the black, fissile, Burket shale. 
Again, no transitional phase has been recognized in Pennsylvania. Pale
ontologic differences are as distinctive as the lithologic dissimilarity. 
The upper Hamilton is .usually quite fossiliferous with a characteristic 
fauna. The Burket, on the contrary, is customarily nearly barren save 
for Buchiola retrostriata, or allied forms, and the ubiquitous, but not 
particularly diagnostic, Styliolina fisst~reUa. The Burket has been recog
nized as far east as the Lehigh River Valley near Lehighton. East of 
that it has not been found and is thought to have been displaced laterally 
by coarser, elastic sediments with an Ithaca fauna, the lower part of the 
Trimmers Rock sandstone. 

Because of its eastward disappearance, the black shale' no longer · 
furnishes a means to separate the Middle from the Upper Devonian. 
Instead the Trimmers Rock sandstone rests directly upon the Hamilton 
in our most eastern sections. · However, in Monroe County on Brodhead 
Creek north of Stroudsburg Hypothyridina venustula was discovered in 
a faunal zone in the base of the Trimmers Rock sandstone. The strati
graphic position and the fossils associated there warrant the correlation 
of this zone with the Laurens member of eastern New York. 4 Such a 
correlation is substantiated by the fact that the Hypothyridina-beai:ing 
<~tratum occurs immediately above the topmost beds of the Hamilton with 
their characteristic fauna. This occurrence of mixed Tully and Ithaca 
organisms appears to be unique for eastern Pennsylvania. Consequently, 
east of Brodhead Creek the Laurens fauna also fails as a means of identi
fying the basal Portage. Simultaneously, Vitttlina pustulosa is no longer 
found at the top of the Hamilton. Prosser did not report it from Pike 

~ Willard, Bradford, Hamilton groups of central Pennsylvania: Geol. Soc. Am., 
Bull., vol. 46, 1935, pp. 195-224. 

, Hamilton group along the Allegheny Front, , Pennsylvania: Geol. 
Soc. Am., proceedings of 1934 meeting, p. 72-73, abstract. 

4 Cooper, G. Arthur, Stratigraphy of the J:Iamilton group of eastern New York, 
Part II: Am. Jour. Sci., 5th ser., vol. 27, 1934, pp. 1-12. . . 
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ouuty,G 11 r lHI. th nutl1or fonncl it ea t of B ·odhead r ek. Both 
Hamilton alld ortaO' group in Pike ow1ty are dominatecl by and
stones of imilar lithoto,.,.y, and theiJ· re pective falma ar intimately 
mingl d. Their relation ar he! :I to b tran itional wlth no clefin.it lin 
of eparation here betwe n Midclle and pp r 

In Pik unt th marine Po1·tal)'e m rg above with the at-kill 
fresb-wa r faci . Farth r n t in the i lat d r en P n 1 Mountain 
region in 11 rth-eentJ.·al New J 1·. y the Catskill 011tinental faeie first 
ap

1 
ea r. in earl Hami1ton tim and thereby ntirely eli Jlaces the 

marin PortaO'e,o J>r lunably b twe n there and Pike ounty he 
mal·in I ortan· pa ·. ed entirely ov r into c ntin ntal red beds but ali 

· trace of ncb a, tram;ition has been r moved o1· · · con a! d throughout 

th_is ·ri ica l section. 
'rhu f rom th All gheny Fr nt enstward aero · P nn ylvania, the 

lower Jil~1it o£ the Upper D v nian is d1·own succe ively ·at the ba of 
the •rully lim ton , of the Burk t black shale 1md of the Trimmer · Roc~( 
san l on wi.th a Laur n · £annul . 'till far her ea t n011 of the e crl
teria remain., an :1. tL'tm itionai relations obtain between he fld ile and 

pper evonian. Thi ''a.riation i attribut d to th .fact tha.t th fin 
t xtur :t we tern memb r. of t.h P rta•~e group pas a ·tward u1to and-
tone. whl h upplant th 'lU by lateral eli placem nt until only th coa1· r 

cla tic remaill. u outl:t-cen. ral Penn ylvania a omewhat diffe · nt 
story may be t' count d. • rom c ntral Bed ord ouu~y outbeastw~ll:d 
into . onthern f<'ultou om y, th top bed· of tb Hanulton are ~v rlam 
ucce sively by '£ully, Bnrk , Harrell and Brailli •r m mb r of . the 

Portage. Here slig-htly Eff r nt facie ucceed one ~moth r more rap1ily 

than in eastern Pennsylvania. 

INTERPRETATION 

The Hamilton g1·onp in Pennsylvania 1· pre ·ent at lea t the latter 
part of the proar iv or on-la) pha e o£ a marine. s dimentary ycle. 
Th pper Devonian completely r cord th r o-re 1ve or ff-lap pha e 
of the sam cycl . The earlier Portage membet·s the Tully and Burket, 
were form d du1·.il1g or immediat 1 after h time of maximum jnuuda
tion. It i .. . igni.fi ant to 1' call Ver Wi be ugge ti n

7 
that wide preatl 

black shale may mark the b ()'inning o£ an interval of clia trophism. 
r. PI'OBS r, C. ., 'l'h.e Devonillll syst m of astern P llllSylvnn1a. uml "'ew Yo1·k: 

U. . Geol. \li'V., Bull. 120, 1804.. 
n 'Willard, 'Brnd ford, nnd leaves, Arthur B. Hnmllton group of astcm Pcnnsyl-

V:Hlia: Geol. Soc. Am., Bull. vol. 1141 1933, pp. 757-7 2. 
r or Wi,ebc, W. A., Present distribution and thickness of Palcor.oie systems: 

Oeol. So . Am., Bull., \'Ol. 43, 1932, lJI>. 495-540. 
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'!'hat clia trophi m in adjacent ppalachia be<Yan durin()' the time of de
l 0, itiou o£ U1 urket black hale is deduced from the succeeding ofP.-lap 
:E th, oarser pp r v011HUl dim 1ts wbich t hemselv marked t.he 

r ventl of tlP ed imenUl i'Y proc · f Hamilton time. Thj oJUap i 
illustrated by the series of different members which, as basal Portage, 
overlie the Hamilton from east to west. The neritic magna facies typi
fied by the Trimmers Rock and succeeding Chemung sandstones over
whelmed the fine-grained, peletic muds, the future Burket, Harrell and 
Braillier shales, and were themselves blotted out in a westward spreading 
of Catskill continental magna facies, whose base grows younger progres
sively westward from New Jersey to the Allegheny Front.8 

CoNcLUSIONS 

Evidence cited anent the contact between the Middle and Upper De
vonian in Pennsylvania indicates that a disconformable relation between 
them exists over much of the State from the Allegheny Front at least to 
the Lehigh River and probably to Monroe County. This involves suc
cessive changes in the basal Portage beds eastward until transitional 
Hamilton-Portage relations are attained in Pike County because of the 
gradual disappearance through lateral merging of the finer, lower 
Portag·e members eastward ·with the lower part of the Trimmers Rock 
sandstone. In other words, Portage and Hamilton sandstones which are 
in transitional contact in the east are, to the west, separated first by the 
black Burket shale only, then by the Burket plus overlying Harrell dark 
gray shale and Braillier greenish shale, and finally by the addition of 
the Tully limestone ·wedging in between the Burket and the Hamilton. 

Is there a disconformity at the base of the Portage group in Pennsyl
vania? If we understand such a structure to represent a break in sedi
mentation due to uplift and subaerial erosion, there certainly is nothing 
of the sort. However, the abrupt, post-Hamilton change in sedimentary 
type and faunal content of the beds everywhere save in the extreme 
eastern sections can hardly be interpreted as other than a more or less 
complete cessation of sedimentation, a diastem. The sea continued to 
cover the area, but only a little black mud (the Burket) was laid down 
over much of the State during the interval of maximum, marine invasion. 
No alternative explanation appears to present itself. How long such a 
nearly static condition held is unknown. Perhaps it was quite brief, 
'':'ith the return of rapid deposition following the beginning of Portage 
time, but, however brief the diastem, it seems to have endured long 

8 Willard, Bradford, ''Catskill'' sedimentation in Pennsylvania: Geol. Soc. Am., 
Bull., val. 44, 1933, pp. 495-516. 
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n U"h for a pr onottnced .faunal chan"e to have taken place o'er m uch 
of :rul ylvania west ot the ned tic zt.m wh r' contin ual depo ition went 
on from H amilton into Portage t ime. Th · t r minatiou of this br eak was 
brot1ght about by t11 r sumpt ion of clia t rophic .activil~y (uplift) of . P
pala hia oon after t b penin" of P or ta e time, and ·orr pondm " 
marine and ucc cling contin ntal off-lap follo w d a dir ct X])t ·. ion 

of that movement. 
It should be observed that the faunal change is pronounced only when 

there is a marked change in sediment. Thus, the Trimmers Rock sand
stone carries a modified Hamilton fauna, but the Portage shales are 
either nearly barren Dr enclose Naples forms. The Tully, although ·domi
nated by Hamilton species, does mark the appearance of four or five new 
kinds of organisms which are unrecognized in the Middle Devonian of 
Pennsylvania. Some of these new arrivals survived in~o post-Tully time. 
With the completion of detailed faunal analyses of the Tully this change 
should become more apparent. Incidentally and conversely, among the 
Tully faunules in PennsylvaniA ccm· or ·ani ·m (as B1whiola) ~ore 
usually thought of as associated with Lh a pie than with the Hamilton. 
These observations are of inter t in ·oJ1nect:ion with lh r ntl. pub
lished remarks of George ll. Cha wi ·k in h is w(>lcom analysi~ of the 
Upper Devonian faunas. 9 Mr. Chadwick admit that in w York th r 
is still some doubt as to the assignm nt of the Tully o t b PP r m· the 
Middle Devonian. From this fauna l nual. is he would v id n t ly ali..,.n 
it with the Hamilton and make it licltll D vonum but th ph · i al 
relations are in part contradictory of the faunal. It is a stratigraphic 
axiom that a disconformity traced far enough laterally tends to pass over 
into trall$itional beds. This expresses precisely the Middle-Upper De
vonian relations in Pennsylvania. The stratigraphic break at the tbp of 
the Hamilton is recognized and is accompanied by the advent of new 
species in central Pennsylvania. Eastward, this disconfor~ity dies out 
and faunas mingle. Deductions based upon New York stratigraphy and 
faunas almost seem conclusive for that region, but are only part of the 
story. With · wider perspective, the doubt as to th~ Midd~e or Upper 
Devonian age of the Tully is dispelled. P ennsylvama stratigraphy and 
paleontology show the Tully to be the base of the Upper Devonian. 

9 Chadwick, G~orge H., Faunal differentiation in the Upper Devonian, Geol. Soc. 

Am., Bull., vol. 46, 1935, pp. 305-341. 
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PHOTOCHEMISTRY AND THE PHOTOFLOOD LAMP 

BY E. A. VUILLEUMIER 

Department of Chemistry, Dickinson College 

Frequently in the synthesis of organic compounds the time factor 
can be reduced materially by illuminating the reactiQn system. . Even 
more striking is the fact that . an entirely different product may some
times . be obtained in the presence of light. In this regard perhaps 
nothing is so illuminating as the bitter debate waged for several years 
between the organic departments of the Universities of Strassburg and 
Leipzig. A reaction was carried out repeatedly in both laboratpl:ies with 
different results. It was finally discovered that the hoods in the Leipzig 
iaboratory were built against the wall, while those at Strassburg stood in 
the windows. It was the bright Alsatian sunlight that accounted for the 
difference in the products. · 

If the organic preparant is unable to carry out his phototropic reac
tions in bright sunlight he has been advised to use a large electric bulb. 
This he finds a feeble and perhaps costly substitute. He ~as, however, 
in the photoflood bulb a source of illumination not only inexpensive but 
potent actinically. 

The 25 cent bulb, everywhere available, drawing 250 watts at 110 or 
115 volts (about 2 amperes), is equivalent to 750 watts in standard 
lamps. It should, of course, be equipped with a reflector, Dr at least a 
housing to protect the eyes. Particularly since many reactions demand 
only a brief illumination is it a real economy to equip the lamp with a 
110 volt pushbutton, or, as we have, with an insulated telegraph key. 
The disadvantage of the latter is its almost irresistible temptation to 
every past, present, and future student of the Morse code. 

THE INJECTION OF THE LYMPHATIC SYSTEM OF 
TRITURUS VIRIDESCENS VIRIDESCENS (RAF.) 

BY T. WALLEY WILLIAMS, JR. 

Department of Zoology, University of Pittsburgh 

INTRODUCTION 

. T~e work described in this paper is essentially a modification of the 
techruc developed by Francis ( '32) for the injection of the lymphatic 
systems of several European species of the Salamandra; it forms a part 
of the study of the lymphatic system of Triturus viridescens now under
going completion at the Department of Zoology, University of Pitts
~urgh, under the direction of Dr. H. H. Collins. 
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TECHNIC 

Francis carried out his investigations on animals that had been killed 
with chloroform, injecting them imm diately after death ; but the writer 
found that it was futile to prepare specimen, of T1"itm·u m'ridescens in 
this manner, for the injection massr whe11 injected int th palm of the 
hand, would pass no further into the body than the region of the axilla. 
The sole of the foot, and one or two of the other larger sinuses were also 
used as points of injection, but with no more success. Further investiga
tion proved that the lymphatic systems of dead animals ;would not take 
the injection medium, no matter how soon after death injection was 
attempted. 

Work was then carried ovt on specimens that were . anaesthetized in 
Ringer's amphibian solution, to which chloretone had been added (30% 
Ringer's 4 parts to .6% chloretone 1 part) . . The injection of animals 
prepared by this method was quite successful; perhaps due, in part, to 
the action of the lymph hearts, a series of contractile vesicles along each 
side of the body, in the sulcus lateralis, and to the other contractile parts 
of the vascular system. This suggestion is made as the result of observa
tions on specimens that died during the process of injection; · for it was 
noted that with the death . of these animals, the injection mass ·ceased to 
be conveyed through the rest of the body. 

The injection medium found to be most suitable for the small vessels 
of viridescens was a prussian blue gelatin mass, made up as follows: 

An appropriate quantity of the best white gelatin is soaked in an excess 
of water for twelve hours (or overnight). The water is then drained 
off, and the remaining gelatinous mass slowly melted; to this are added 
a few crystals of thymol, just enough to prevent decomposition. The 
material may then be stored away in a refrigerator and used as stock 
gelatin. 

To 60 gm. of the stock gelatin (melted) are added: 
6 gm. potassium iodide, 65 cc. pure glycerine, 250 cc. saturated solu

tion of prussian blue in water. 
This mass is fluid at a temperature of 23° C., and flows freely through 

n ca1mla of fin ely drawn gla s; i . ets, w:P, n li<>'h tly cool d, to th con-
i tenc of comm 1·cial " J l-lo." Though t h ttin"' of t his material is 

a d lay d a t ion, it i. well to u ·e the apparatu . lightly warmed· thi i'l 
accomplished very . jmp ly by u tilizing the heat of a desk lamp, the rays 
of which are dir ct l, f rom a di ·tance of about two feet, onto the appa
ratus and the specimen being injected. 

The process of injection was carried out with a gravity pressure of 
250 cc. of water, the water being syphoned s)owly into a gallon air 
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storage tank, tightly· sealed; this created a steady but low air pressure 
which was, in turn, directed onto the injection mass contained in the bod; 
of a 20 cc. hypodermic syringe. . The fine glass canula was attached to 
the syringe by a small l ngth of 2 nun. l'Ubb r tubing; upon this tube 
was placed a stop-cock, conh·ollin o- ~he flow of the injection mass. 

The anaesthetized animal was placed on its back, the cannula care
fully iu. l't d \Ul ~ ·r h palmar kin o£ one hand, while the skin of the 
other. palm a11d h . ole of th :fe t w r pricked; the injection was found 
to be . uffici ntJy; compl ~ed when th 1nass had begun 'to flow freely from 
these three points. This usually took place in about 45 minutes. To 
hasten and assure the setting of the mass, the animals were im,mediatel 
immersed in a 5 per cent solution of formalin. y 

.The lymphatic systems of. s~ecimens prepared in the manner de
s?ribed above were adeq~a~ely InJected for detailed study. As the· prus
Sian blue doe~ not precipitate, either in the canula or the lymphatic 
vessels, the mmute subcutaneous systems and the larger sinuses were 
found to be well filled, with a minimum distortion of their walls. 
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ANATOMICAL MODELS CONSTRUCTED OF DENTAL 
IMPRESSION WAX 

T. WALLEY WILLIAMS, JR. 

Department of Zoology, Univm-sity of Pittsburgh 

INTRODUCTION 

Thi~ technic ~fusing dental impression wax was developed primarily 
to. obtam an~tomwal models of absolute accuracy in size, proportion, and 
mm~te detml of the structures invDlved. Though the writer has done 
ndothmg m~re than to construct a few such models it is hoped that 

emDnstratwns of this t 'll ' . ype WI · prove to be of value in the anatomical 
~aboratory and class room; for so frequently does the laboratory instruc 
h:r pref:~:k with much care and concern, demonstration dissections tha~ 
t .. woud I ·e to preserve for future reference-only to have his dissec 
rons ry out or b · . -

ecome Irreparably damaged by handling etc B 
means of the following th d b . ' . Y 
could b me o ' we eheve that such special dissections 
exp a·: rep~oduced faithfully, and preserved indefinitely, with the 

. en I ure o a moderate amount of time and effort. 
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METHOD AND MATERIALS 

The four major steps involved in the c n trnction of tlJi type of 
model are: L The arrangement of the area of eli· ·cctio11 to be r I roduced. 
2. Making the mold. 3. Making the cast. 4. Tou hing 1:~p and fmi b-

in"' th 
foul' . t ps, I ·h all nd avor to le cribe the co11 tru tion 

two mod l: u w on demon tration; namely the mo :1. l f 
th thoracic or"'an of th cat-th ll lll't, hmg , an 1 tJ1eir associated 
. tl'Uctm· . It houlcl he k pt in mini that h . organ w retaken from 
an embalm d p cim n · 011. quently they appear to b in a typically 

shl'lllll<en condition. 
Tb sh·uctu.r s were en .from th thora ic cavity and arrancr i on a 

·t1itab1y shape 1 block of ordina1·y pla tic lay "iHH'Ill d o as to make it 
mo ·e 1 1 iable. lay wa utilized for two rea on : tl1 ot:gan could be 
anm1g 1 011 it onveni ntly and at the sam tim b hell in plnc ; wher 
a tru •tnre b ' llln too unruly a b·aight pin wa thru through jt aml 

into the clay. 
A word about the substance with which the mold is made: This is 

"R prola. tic ' n reprodncina la tic mat rial for d n al impre ion 
and th 110 t impo1·tant item in the con ·uction of th m del . At )Jon ·e 
temperatu1· '' R pr la ti '' is olid and slightly pliabl . But wh u a 
sticl( of thi · snb. tanc i h ate :t in au qual volume of water, it 1) come. 
quite mobile; and wh n applied to th tr~tcttn· to be Tcpro l nced in 
th is mobile condition ' R prolastic" j capable of taking impre sions of 
th mo: t lelicctte ti ue · and b c n e it is pliabl am1 la ic when . t, 
.the difficulty of under-c11t · anc1 deep crevices is removed. This does 
away with the necessity oE mald:no· t he m lcl in two or three sections-
the usual procedure inv l > l when I la. t r paris is used for the same 

putpo. e. 
'.Pb It at d "RepTola tic' was a1p1i d to th organ with a sof llal£-

inch paint bru. h th mnterial bein dipp d l'atber than brns)lcd on o 
h tructur , a11d Ul'l' unc.lin•~ b c of clay· a thin coa of this nb tau 

i · nll that is tl'ce. ar). Wl1 n tl1 "Reprolastic ' hai hardened u:ffici-
ntly a plaster pat·i: " ·oup' " !a mad and brtt. h d onto it providiu 

n hard p rotective coat ov r the wh 1 . tn·fac . IIalf an hoUl· later th 
moll wa; tul'O c1 up. ide down the cl y wa. tripp d from the ortyan. 
ancl they w 'l' v r carefnlly pr bed ancl ~ispla ed horu tl• R pro-
lastic" l 1nrin<t the m ld intact. 

Anoth r b "1 of ·p1a ter par· · ''soup'' was mi:'\ed and pomed .l wly 
into the mold beinoo evenly li tributed over th whol in. ide .·urface .. 
Enough i.me having been aJ1owed for the cast to thorough! harden the 
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protective coat of plaster .was then chipped away from the "Reprolastic " 
and the "Reprolastic" was in turn broken away, bit by bit, from the 
cast. The broken pieces of '' Reprolastic'' were stored in a jar for future 
use, first having been cleaned and soaked in water. Any bits of the 
mold that remained in the crevices and under-cuts of the cast were 
easily removed with fine needles and forceps. Air holes and other cavi
ties were filled with very thin plaster, applied with a fine camel hair 

brush . 
The model was then completed, except for coloring. The plaster 

paris, due to its porous quality, will readily take many forms of coloring 
matter; the writer found that show card water colors served the purpose 
admirably, if they were later fixed with a coat of transparent varnish. 

MELANIN PRODUCTION IN LARVAL TRANSPLANTS 
ON THE ADULT NEWT TRITURUS VIRIDESCENS 

VIRIDESCENS (RAF.) 

BY HENRY IDZKOWSKY 

Department of Zoology, Un-iversity of Pittsburgh 

Whereas melanin is known to be found in accumulations in the skin 
and in such organs as·the liver, and in specialized pigment cells, melano
phores, of· the newt, Triturus viridescens viridescens (Raf.), it is not 
ge~erally fo~nd to .b~ freely distributed, either in the form of granules 
o~ mcluded m specialized cells, throughout the loose connective tissue in 
either the adult or the larvae of this form. 

· After fragments of the larval form of the newt, Triturris, have been 
transplanted. to the adult, histological preparations of the transplants 
Ill ow that this so-called pigment is distributed in the form of freely dis-
1 r e ~ grnunle · thro :"h ut the ntire run s of the trau phmt and speci
nlly"thro~,.hout ~he loo. c councctiv ti. ·n fouul itt th tran plaut. 

lhe PJ"'tn nt lS found to b m 1: de·n · iu the t t·an. J]antcl frn"'ln nt · 
a:ft · a post-op rntiv P 1·iod of ·,. m two to tlu· mouth . . dul'iJ\<" wl1ich 
tllne all of th lhrc • prjncipal .·t.1g · £the formative cycle of the }Jig-
111 nt J' ~ ln·own, nnd black are pre ent. 

\. hi tolo~i HI and ·ytoJogical study of the trnn. plants shows hat 
t.he1· , eem· 1mul~aneonsly with tlti irrmen £ormatio1t a c rtnin 1 gree 
of cclJu~ar 11 ro.1 (cell d ath) :lue to to 1- perativ lto I· and ho. t 
anta om m and ·~ d d'fl' . t' · . 

• • < • • • l n tat10n, or r v 1: ·•onar'' proc ss o£ the pet·-
:L:tmo- cellular el m 11 t 11 a l ti' · . . . n a a1 vc r :p us to this new nviromnent 
m wl11ch the fntrrment · J· d 'l'J . 

. • b l , )) <t · I tran plant ] \ll'Ul r thi p do i is 
eom~rJ ,~ matnly of ma · ·e of indiffer ent c 11 an] interpo d Loos con-· 
nectn t1 ue. ' 



50 
PENNSYLVANIA ACADEMY OF SCIENCE 

Gross examinations of the transplants show that within a post-opera
tive period of six weeks the trau plant becomes tran ·lucent tbt·oughout 
its mass-this period of partial transpar ncy persi ts .for app1·oximat ly 
two weeks. F rom tlli t ime up to a p riod of fr m two t o three month 
there is a ... radual darl< ning o£ the implanted fracrment . After a po t
operative period of t.hr e mOJ t b the tr an plant r each i t maximum 
darkness. Thi ob ervation parall 1 th e melanin deposition as seen in 

histological preparations of the fragment. 
Two well known facts can be presented in order that an interpreta-

tion of the observations might be made. First that melanin is an end 
product, and a waste product in most ca e , of cell metabolism; melanin 
is formed by a reaction of an uzyme tyr·o ina. e on an amino-acid, 
tyr·osin . , condly ty1·osine and yro. ina e ar e pr <m.t in all types of 
e ll: to a g rea,ter or les er degrc . ince these facts are established it is 
a. logical tt u mption t ha all of the m lanin present in the transplant, in 
addition to that wbi b wa pre ent in the dermis of the skin at the time 
of transplantatioh ll1tl.'t have be n p roduced chi fly tbr u"h the death of 
cells and possibly a · a })1'0 iuct of c llular i e-cliffe1· ntiation within t he 
transplant. That it is clue to ell d ath i. more likely b ca·n tb protein 
content of the cell ·, d·\le to cell d a.tb would be brok en clown to amino
acids, one of which is tyrosine. on llu en ly wit h cell c1 nth yrosine 
would be liberated and would then b act d upon b t h ·tyr osina. 
present in the implant to produce the pigment, melanin. If this is true, 
it can be concluded that cell death, thus tissue death, and perhaps cellu
lar cle-diffel' ntiat ion in th tr an plant, are gradual, transitory processes 
as i. evid need by th fact that t h r is a gradual, progressive change in 
the amoun of dadm s. within the larval fragments ~hich, in other 
words, is a gradual progressive deposition of melanin pigment. 

SPECIFICITY O:B, A CERTAIN TYPE OF CONNECTIVE 
TISSUE CELL (MACROPHAGE) FOR MELANIN IN 

LARVAL TRANSPLANTS OF THE ADULT 
NEWT, TRITURUS VIRIDESCENS 

VIRIDESCENS (RAF.) 

BY HENRY IozKOWSKY 

Department of Zoology, University of Pittsbu1·gh 

A iong series of studies, by various investigators, has shown that cer
tain cells, which are scattered throughout the entire animal body, are 
able to take up particulate matter and to store foreign substances brought 
to them in colloidal solution. These cells are the macrophages (some-

PENNSYLVANIA ACADEMY OF SCIENCE 51 

times referred to as clasmatocytes or r esting wandering cells) of the loose 
connective tissue of the body. 

The macrophag~s may be found resting as fixed, nonmotile cells or 
as rounded amoeboid cells. ' 

According to Bloom, '34, a characteristic property of th fi d . . . e xe macro-
phage, m mammals, IS their elective storinO' of certain el t t ' . . . . • o ec ronega 1ve, 
aCid amlme dyes m colloidal solution, such as trypan blue, and of lithium 

carbonate. 
Because of the ability of the macropha()'e to phago t t · . "' cy ose cer am 

~ormgn elements, they play an important role in general metabolism and 
m the so called general and local '' defense'' reactions. Th t . · f 
't 1 d · · e s ormg o 

VI a yes IS a special case of their ''defense'' mechanism. 
It has been shown in the pr:ceding paper that in larval transplants to 

the body of the adu~t n.ewt,. Tnturus, there is invariably produced in the 
transplant a free d1stnbut10n of melanin granules M' · 1 b . . Icroscopia o ser-
vatwn of the transplants shows that this type of connective ti s 11 
th h · h' hl s ue ce , 

e macrop age, 1s . Ig y ~pecific for melanin produced in the trans-
?lant. The ultra-miCroscopic granules of melanin enter the cell body 
m an unknown manner and aggregate in the cytoplasm into large parti
cles as the cell becomes filled . This process is evidently ~ gr d l 
lead' . t 

11 
. a ua one, 

mg even ua y, at least m some cases, to a condition in which the 
cyto?lasm ?f the cell becomes so engorged that the nucleus of the cell is 
partially hi~den by the included mass of melanin granules. The cell in 
~uch cases, IS .larger, due to the abnormal distention of its cell wall than 
lt has shown ltself to be under normal conditions. , 

The nucleus of the cell, in the normal resting condition is finely 

b
gradnulfar.h The granules are homogeneously distributed thro~ghout the 

o Y o t e nucleus In the e d d' · . t . · ngorge con Itlon the granules are clumped 
m o several Circular masses h · . d' . . . avmg ra latmg processes at the peri her 

:~.:;;,: :i';;,';n !~'::,~~~:tw~1 is undoubt,dly du' to a physiol~gio~ 
known. . Ie nature of thls change, however, is not 

Pigment cells ( chro t h 
t
. t d rna op ores and melanophores) are highly di'ffer 

en Ia e connect'v. t' ll -these cells occur Ir e Iss~e ce s. In the larval form of the newt, Triturus, 
. arely m the loose connective tissue of the body but th 

are numerous m the corium of th k' T . . , ey 
melanophore a bl k . e .s m. hls lS particularly true of the 

' ac -pigment bearmg cell I t . . . 
engorged macro ha es : n con rast to thiS condltlOn 
larval transpla~s ~ t we; e ra:ely found m the corium of the skin of the 
transplant. , u ra her m the loose connective tissue of the larval 
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1
>1 34 ha state i that ome inv ti~'~'ator believ th melano-
.} oom., . . £ h 1 

phore to have a clo. e genetic relati6n llip to W<tn.d rmg cells o t e oo 
onnective t.i u . o1, q1.1ently a similar o·eu.eraliza tion ·an be made 

tltat there mi.,.ht po . ibly be ome gett tic relation ~lip b tween th: 
n1elanophore an cl the macr phage. An invc t' .vntion wtth r garc1 to tlns 

pr bl m i · in pro<rress. 

LrrEHAT RE t•:rmo 

Bloom, WlllimnJ 193·1, ]Jwvi?II01V'S 'J.'e:!ilbovk of 11istolog!l W. B. • aunclcrs Olllptny, 

llil!ulell) b i a. 
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former agents mentioned in the experimental induction of egg-laying in 
the newt, Triturus. However, the advantage of the use of Antuitrin 

' rather than A.ntuitrin-S, in this connection, lie: first, in its being far less 
expensive than ,A.ntuitrin-S; secondly, in its being less toxic; ·the period 
during which partial paralysis occurs being shortened approximately two 
hours, as compared with the period of partial paralysis after the injec
tion of A.ntuitrin-S; and, thirdly, in its being more stable chemically than 
A.ntuitrin-S. A.ntuitrin may be kept, without a loss of potency, for at 
least one year after its manufacture . 

. A.ntuitrin and Antuitrin-S are trade names and both are products ·of 
Parke-Davis and Company. 

COLOR PATTERN REGULATION IN THE URODELE 
TRITURUS PYRRIIOGASTER 

BY LEONARD N. WoLF 

])epartment of Zoology, University of Pittsburgh 

Among the many interesting problems which arise in a stu.dy of tissue 
repair, that of the origin and movement of melanophores into a wound 
area is perhaps. ~he most interesting and baffling. Do the inelanophores, 
as most authorities hold, come from the surrounding tissues alone or is 
there also a vertical movement of melanophores from the periton~u~? 
Above. all, is there an active movement of melanophores or are they 
simply carried passively . in by the inass movemeilts of dermal or epi
dermal cells 1 This is an extremely perplexing question and one about 
which a great deal of argument has arisen. It is well known that mel
anoph_ot·es at· . am . boid clurhtcr tl1 early developui otal :tage. of an 

'"'tllHSli.L bu _JS tlus nm?eboid ability CRl'l'i c1 ov · into th adt1 lt 'tag y 
ev ·almvc ·tJO"ators chum tltat th ontraction ~ml ·pan. i.on oJ' melano

phor_~> upon wh:i h th q 1 stiOJ1 of t.h i1· amo boid movement i ba eel, 
applies m }' •1. ' t th gnmul of m lanhl ana their movement within 
th rn ln11 pJ1or an~l that th procc ses o£ the melanophore r main l1el'
~Hln ntly expan l '1. How vet that may b , the po . ibjljty remain tbat 
m t:J, Pl' n e of such an acute abnormality a that I ro in eel by th' 
L' m val of t 1 J · · , •· . a pa e 1 o 1nt rrum nt, them lanophore may reaain. its power 
of amo b 1~1. mo_v n~ent for, _in th b. l'Vation £ melnnophore behavior, 
ffilllly filet md1C11twe of tlu yp of lllOvcment have been noted. 

e ar • llo\\: v ·, prin ru·ily neerned her with th question o£ color 
patter~ 1'<'~'~'nlatwn. <m the animal re tor the original olor pattern to 
u mutilat i 111' a or i ~he restoration :in any way regulat d by th ur-
rounding tis. ue ll 1 Ad 1 o ws auc .u. o ph ( '25) in their work on color 
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patt rn r ..,.ulation in T·rit·u.1·1~ (Dienvucty~1tS) vi·ridescen . found that 
during ·l1e proce o:f reg n ·ation. of integument the pot 'vere r .t~l'ed 
in such a way that th normal ff ct wa produ ed alth ugh the or1gmal 
color pattel'n was not reproduced. They al o trac ~ by .gro · ?bsel'V 1-

tion the mi()'ration of pi"'ment from the urround111g t1 . ue mto th 

wound area. 
Littl work has been done n he yellow and red pigment other han 

to not ll tune of reappearanc of. yellow pi m nt in t~ wound.. ol
lin and dolph in the sam udy found that th red p1gmeut frulecl to 
regenerate and a diligent se~on·cll through the literatur reveal~ no ob
servations to the on rary. Ob ervation · in our own laboratone have 
hown that the r d pigm nt i found in definite chromatop~ores. 

Tn:t.
1
w

1
GS tJY?'?'hoyaster \-\% s lected for this study mamly because 

melanoph t · ~ not occur in th pidermis of t~e ventr~m but are con
e ntrat d in a den ·e melanophore plate found m the nuddl an? out~· 
layers of the d rmi . Incliviclual melau pho ·es w r .found at ttme m 
the piderm i · but th . ·r occurrence wa ·o rar a t? have no . ff ct on 
the final 

1
·e ults. Th operation con i -ted in removmg a po.rt1on of tll 

int gum u Erom the ventrum of an animal_ after a cat·eful recod. f 
the color pattern had b •11 tal· n. b ervatlon · w r t1ten made da1ly 
both b trro . exmrunation ftnd by mean of the ' ultr pa1c type of 
micro-i.lluminator. At variou .staooes of the healing process animals were 
ldllec1 

11
nd serial . ction of: the regenerating integument were prepared 

acco1·ding t the paraffin tn thod for microscopi · xa~ination .. 
Dlll·iug th fir t two month aft r operation n 1gn of p1 •m n r -

genera ion CO'llld be di cern d with th ~ake~ eye: Wlte~, however th 
w

01111
c1ed ar a "a ob rv d 1mder the m1cro-illummator 1t cou~d ~e. een 

that wi.thin ab01.1t teu days after the operation group and mdJVJdual 
melano}ltore . 1

1
ad brol< u away hom the melanophor plate at the ut 

ed« , giving the ed•.,.e a t•aoog d app aran e in tead of the more or Je 
elenrcnt br ak which had app ar d before. 'rhe melanopl10res "ere 
at fir tin the eontJ·acted state but · on b came expanded with th greater 
part of their 

1
roc · ·e · exteniling iu tlte geueral direction of tbe c nter 

of th wound ar a. Daily examination at thi point how d a gene~af. 
advance into the wound ar a from nil side until a the end of the tbnd 
week after operation in mo t ca es, melanophore. wer catter ~through
out the entire wound area becoming progressively reater m munber 
rrou

1
..,. away from the center of the wound to the periphery. The advance 

.of melanophore still continued until u naUy at the nd of four w elt , 
they were scattered more or less uni.forDlly over the urface of the entire 
wound but still having a much den ro· concentration at the extreme edges 
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than at the center of the wound. At this time nearly all of the melano
phores seemed to be in the expanded condition having their processes 
pointing in all directions. 

The animal remained for the next month in the condition described 
above and at about the end of two months after operation, definite 
clusters of melanophores or spots were observed to be forming. It is 
impossible to say ~efinitely whether these spots were formed by aggrega
tion of melanophores or by mitotic division of a single melanophore since 
th_e d~nse concent~·ation. of melanin granules effectually blocks out any 
mitotiC figures whiCh m1ght be present. Observations, however, seem to 
b~ild up a strong~r presumptive case for the aggregation theory. It 
might also be possible that spot formation is due to a combination of 
the t~o processes. If mitotic cell division ·were the process followed in 
formmg a spot,. then we should expect to see as the first definite stages 
of spot formatiOn, two melanophores either incompletely separated or 
completely separated but lying contiguously to one another. This was 
never seen. On the contrary the first definite stage of spot formation 
was ~ cluster of about ten or more melanophores whose cell bodies were 
defimtely separated and not lying in contiguity to each other. The area 
between these cell bodies seemed to decrease gradually until 'they formed 
~ com~act m_a~s.. A: the same time the number of melanophores in the 
Immediate VICimty mcreased and they were observed to be alternately 
contracted and. e~panded. At a later period, after the spot had enlarged, 
the~e was a distmct decrease in the number of melanophores lying in 
regwns between spots. Nearly all the spots formed near the edges of the 
woun~ "':here the melanophores were most numerous, sometimes even 
mergmg mto the. adjacent melanophore plate of the normal ·tissue. With 
only one exceptiOn spots formed near a border of the wound which 
touched on the melanophore plate and not near a border where red piO'
~ez:t. was present exc.lusively. It might also be said that if mitotic cell 
diVISI~n were the basis of spot formation, then we should expect to find 
melanm g~anules scattered throughout the wound area as a result of the 
degeneratiOn and absorption of those melanophores which did not divide 
to form s~ots. ~pot formation continued until at about the end of five 
months this part_ICular a~tivity seemed to cease. At this time there had 
been no restoratiOn of mther red or yellow pi()'ment to the wou d 
The s t tt "' n area. 

It po. pa ern formed was not the original pattern. 
might be. sa~d. here that attempts have been made to follow the 

;~~emkentshof mdivi~~al melanophores and groups as well by making 
ai y s etc es of positiOn and h Th' . their altern t' f . s ape. IS proved Impossible since in 

a IOn o penods of contraction and expansion, which seemed 
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to be a daily occurrence, individual melanophores changed their form 

and could not be identified. 
Exarllination of serial sections of histological pr p<nation showed 

tbat betwe n the . venth and tenth days af r OJ erat1on wh n dermal 
ells ar • jnst b "'ll nin•'>' to move and long after th wound area has been 

covered by epD 1·mal lls, the edges of the melanopltor 1late become 

b
roken and fraO'mented as oToups and inruvidnal melanophor br ak off. 

0 b • 

They do not, however, travel out into the wolmd area with tl•, d
1 

rmu 
but seem to mioTate upward into th 6-pi<l ·mis. At the end of t 1e c
ond week afte; the operation they may be e u in th pi iermal ll., 
bavin mov d part £ h way into th. w und. t tlte ame time n 
melanophore are n in th c1 rutis which has spread in a thiri layer 
throughout tb entire wo-..ml. ections made during ~he fo_urth we~k 
aft l ' 

01 1
·a ion how tJ1 m lano1 hares still in the e pidermis _bu: dis

tributed throughout the entire wound area. They seem to remaril :n the 
epidermis until the seventh week after opera~ion when they migrate 
downward and take up their accustomed places. m the upper layer of :he 
dermis. Only a comparatively few cases of migration from the pento
n . um w r b: ·ved ancl ther wa; no evidence for formation of melano-
p hore · " i 'novo in h epicl rmi · •overing the wound area. . . 

ccordin"' t th r· sults insofar as color pattern regulatiOn IS con-
e rn c.l, at lea. t a })l'inti i ve typ of regulatory influence ":as exercised. 
'l'he color pattern which wa pro 'luced in the regenerated tissue was not 
tb . am llS th color patt rn of t.be ori,.inal tissn but if we ei:ce1 t the 
restoration of red and yellow pigmen t, it wa l ' stored in nell a way that 
the normal effect was produced, althon"'h the original pattern wa ilot 
regenerated. In this respect we agree with Collin and dol~h. ( 25) a 
to their results on color pattern regulation in T1·it1wus (Dternyctyltts) 
vi1·idescens. The exercise of the regulatory influence consisted in this, 
that spots formed by melanophores were always found near t~at edge of 
the wound bordering on the dense melanophore plate and only m one case 
on· an edO'e which bordered on red pigment. This would also indicate 
that such

0 
regulation is not the function of the organism as a whole b_ut 

rather a function of the surrounding normal integument from whose pig
ment the new color pattern was derived. Whether or not this is true 
reo·ulation is extremely difficult to determine but, if it be not regulation 
in "'the exact meaning of the term, then it is probably the nearest approach 
that can be found to true reg~lation in the regeneration of color pattern. 

The r esults of this study presen t a fairly strong presumptive case for 
the theory that melanophore migration is accomplished by active move
ment of the melanophores themselves in . contradistinction to that theory 
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wltich po ·Lula te: that th y are ca.ni.ecl} a ' ively int the w und area b. 
tu ma · e of jnva ling iermal and epidermal cells. In '1. ·J··itu.nts py1Tho
gasler the m Jan ph re ar "tuated in the upper Jay r of he dermi 
but dnring th pr e o£ wound Lt aling tlt y m v d n1 ward fro m the 
d rmi and into the 1 id •rmi .from wher e t h y mi"'l'<lt d th1·ou"'hout the 
entir wouml b fore moYino- back lown to the lenni . The mov . ment 
from d l'J.tti to J i i rmis took plac a£ r all >pid rmal nl0Vell.1.ent in o 
the wound area had ceased and melanophores were never found in the 
dermis while it was spreading over the wound. Developing blood-vessels 
or capillaries could not have c.arried the melanophores since there was no 
correlation in time between the movements of the melanophores and the 
reestablishment of circulation. Since these ·seem to be the only possible 
carriers their elimination leaves us with no other alternative than to ac
cept the theory ·of active self-movement insofar as Tritw·tts pyrrhogaste1· 

is concerned. 

PHOSPHATASE IN THE CLAM (VENUS 
MERCENARIA) 

BY WILLIAl\I F. STARKEY AND FREDERICK J. HICKS 

Dcpm·tment of Zoology, Univm·sity of Pittsbmgh 

This work is an attempt to ascertain whether or not the phosphatase, 
the enzyme which is responsible for freeing of inorganic phosphate from 
organic phosphate compounds, in the clam is identical with that found 
in mammalian organs. The usual criteria for such a study are optimum 
pH, activating ions, and specificity. The first two methods were used 
in this investigation; the last was omitted clue to the difficulty of obtain
ing suitable substrates. 

_T~e technique used in extracting the enzyme and in measuring its 
activity was the same as that described by Kay and his coworkers, ·with 
the exception that Michaelis' Veronal-HCl buffer was used in the 
research on activation by magnesium ions. 

Clams were obtained fresh, the mantle dissected away from the shell 
ground thoroughly with washed white sand and water and allowed t~ 
stand over night at room temperature. After ·carefully filtering the ex
tract, 1 cc. was added to 5 cc. of .03 M Sodium Beta-O'lycerophosphate 
and 5 cc. of glycine-~aOH buffer at pH values ranging from pH 8.4-10.2 
(checked electrometriCally). The mixture was incubated. at 37° C. for 
two hours and, after the addition of 5 cc. of 20% trichloroacetic acid 
cru:erek)' the amount of inorganic p liberated was measured by the 
Brigg's colorimetric method. The phosphatase unit of Kay was used in 
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expres ing t]1e r lative activity of the enzyme at th var~ous pH val~.es. 
The cl fi1 ition of thi unit is as fo llow : '' tllat amount of uzyme wl~ch 
at 37 de..,.rees ' . and at h optimum pH will lib rate 1 mg. o r f rom 
an excess of 'odium eta-gl) •eropho:phute solution in two how·s. . 

The re ruts of thi · tudy indicate h pR activity curve to b of Sig

moid type au.l the optimum pH f this ~yme to be be.tw en 9.4 ~d 
9. . '!'his j ·li..,.htly 11igher than the value g1v n by Kay .for mammalian 

kidney pl10 phata e. . 
J enner a.ud ay hav 'ouud that Mg ion· in mall coucenb·atiO~, 

pos.·e a marked effect on both l ial zed and tmdialyz cl m~mmahan 
pho plla a e -tract . 25-30 cc. ali 1not. of. enzyme preparat1.on wet· 
dialyz d in tbin. collodion baoos acvain t runnmg water, the en:u·e ap~a
ratus b in"' in. ta ll d itt th ice box ancl operated for 96 hou ·s, after wb1Ch 
time the following exp :rim en was CatTi ·cl out : . 

ifg 1
2 

solutions 've1· mad up wllicb, when added. ~o the .:eact1?n 
..... 1. not·1 l yield th de ira molarity. In addltlOll 'hcllaeh. nnx •• t , • .u . . . 

Ver ual-H 1 buffer at pH 9.6 wa u l m t he.. e.....:perrments lnce 
O' lycine wa · foun :1 to bav a ligh :lcpre. ·in()' a tion. nth enzy~e. 'l'he 
. sults howecl a decil c1 activation on th pa r of the 'Mg 1on. The 
op imum Mev concentration ( not inclulin'" the M> which may alrea ly 
ha e been p;esent in th e::-..-tract) appear to b betw en .0025 I nnd 0.2 
'1 l[cv }

2
, and is thu in aO"r em nt with the finiinO', of Jenner and I~ay 

for mammalian kicl n y pho phatas . 'l'he grente t percentt,tge o:£ actn•a
tion for the dialyzed ext ract was 26.6% a oppo ·ed to 20.5% 'or the un
dialyz c1 extract. much gx·eat · activation c~uld. probably have b en 
demon trated had a more efficient method of dtaly 1 been employed on 
the e..x:tract and applied for reatcr perio ls of time. . . 

'l'h 1-esul · her obtained seem to point to a po jbl clo. e relatwn ~lp 
bet~ een th . pbo phata of the clam mantle and that f mammahan 

organs. 
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REP ARIN AND INTERMEDIATE PRODUCTS OF 
PREPARATION IN THE DEVELOP-

MENT OF TADPOLES 

BY WILLIAM F. STARKEY 

Department of Zoology, University of Pittsb~£rgh 

59 

Liver and autolyzed liver products have been found to exhibit a 
favorable growth-promoting power upon rats. This effect is thought to 
be distinct from known food factors. The ether extraction product of 
the liver, heparin, well known as a blood anticor,tgulant, has been found 
to cause a more rapid cell differentiation and a decrease in cell prolifera
tion in tissue culture. This proliferation is decreased in proportion to 
the anticoagulating activity of the preparation. A.. Fischer and Nystrom 
found that the heparin of Howell and that of Kahlbaum promoted the 
growth of yeast cells, while the preparations of Schmitz and Fischer and 
of Reines, which are purer, inhibited growth in the order named. Thus, 
it was concluded that in the purification of the ether extraction products 
of the liver, a growth promoting substance is lost, leaving an inhibiting 
substance in the product. 

In the present work, eggs of Rana pipiens were placed in solutions of 
four liver preparations, representing various stages in the preparation of 
Howell's heparin of commerce. These products consisted of a (A.) crude 
fat-free liver product, two (B and C) intermediary products in the 
preparation of Howell's heparin, and (D) Howell's standard heparin 
preparation. The embryos were allowed to develop for 14 days in water 
solutions of the various extracts, at the end of which time they were 
measlJ_red to ascertain the total length and body length. The crude 
product (A.) was f ound to have a more favorable effect upon the growth 
of the embryos than did the purer products (B, C, and D). Measure
ments of models of the eye lenses and hearts of the embryos, chosen at 
random from the various groups, were made. These reconstructed mod
els were built from sheets of Kerr's dental casting wax. The measure~ 
ments thus made showed that the organic development paralleled the 
external growth of the embryos. A.ll of the experimental animals 
showed a decided increase in growth as compared with the controls. 
. The results here obtained confirm the findings of the earlier workers 
m that ~he growth-promoting power of the liver extracts decreased with 
the purification of the product. The great power of the crude extract 
as compared with the effect of the other extracts mi.,.ht indicate the pres
e~ce of some nutritive factor. Such a possibility"' must be considered 
smce no differential growth was observed until after the opening of the 
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alimentary canal, which indicat · that th produ •ts u. ed 'vere ab orbed 
by the .iltte tinal tract. 'fhe product B, and were found to con-
tail\ protein and carbollydrate wh.ile (How 11 '. heparin) i. lmown to 
be a protein- re cro:bohychate body. As uclt, it i po · ible hat these 
proc1ucts mi,...ht act a · foods . wev r the protein-fr heparin exhib
ite l ap1 ro)..-:imat. I.v the am r wtl1 promoting pow r a. dicl the produ t 

wh'cb contain d protein and ·inc th one ntratiou o the olntioru 
was very low ( mg.; 100 cc. water) and inc an of th animal attacked 
the food off r d them with e..xtreme vigor it i · hardly .feasible that th 
trikin" incr ase ill O'rowth cru1 be attributecl to a nntri ive factor alone. 
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B r • W. Wm.'lli"O 
?ti·VC1'Sit-y of p IPISyl1Umia 

During the mnme1· of 1934 with. upport fr m a gJ·ant from tbe om
mitte on Effects o.f Radiation on LivinO' Orcra:ni m (Natio 1al I e: arch 
Council) there was carri c1 out at the i(arine Biol ,.ioal Laborat ry, 
Woods Hole, r1a . . a · rie ot -ray '-P rim nt.s. fated femal . of the 
t a.rasitic was1 Hahrobracon v r tr a ted and tb ir ff ·r r in,... were teste :t 
.f r the pre. enc f mutan faetor . Datwht 1· , d v loping from ferti
liz d egg ·boul 1 b h terozygou if a mutaLion had b n pr du •eel either 
in the ego- or in t.he sr> rm. 1\. utaut-type sons shottld ap~ ear among he 

oft' pring of. th tr at :t .E mal . 
u J'ane MllX\IrelL's .' p rim tts with . to k 2 1 fi-ve female treated 

with 3500 R p ·o lu ed 2 male 139 fema l ( 6 te t d) ; five females 
( 000 R) pl· due i 127 males, 62 female (37 t d) · v n f male 
( 500 ) p1·oduce 1 224 mal s females (36 te ted). o mutant-type 
males app ared l F

1
• 'l'wo £ mal :from 3500 I mothers proved hetero

zygou , gh ll"' ' stubb " and " ·lnb ' on respectiv·ely. 
In Anna R Whiting' q_)eriment '' it.h ock 2 , twelve female 

t1· ated with 3"00 prod nced 340 male· 179 femal , (60 te ted); eight 
female: (4000 R) proclu d 232 males, 75 females (41 t ted); 45 £males 
( 4500 R) produce l 997 male·, 312 female ( 204 te. ted) ; 14 f male · 
(5000 R) produced 161 males, 4 female (30 te-'5ted) · eiO'ht female. 
(6000 ) procluced 39 mal~ ix f mal (6 e ted); 19 femal (7000 
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R) produced 108 males, 8 females (6 tested). · A single "footless" son 
was produced by a mother given 5000 R. Mutants appearinO' in F 

. f F "' 
2 

indicating heterozygosis o the 1 females were, from 3500 R treatment 

1·ough, ' ' fu l aeroplan "; from 4000 R " ihrer, ' "hwiabl 
pupa ; from 4500 I "-wrinkl d," "1·eduplicated 1 " ' il\r>r,' port," 
"brolcen hort" ·from 5000 R "Hght-ocelli." 

n athl'yn 'ihno1· 'peich r cxp rimen.t · witlt revert d taper.in ,..,. 
stock there were 8 males, 7 females (0 tested) from 3500 R material· 55 
males, 21 females ( 3 tested) from 4000 R; 117 males, 19 fem~les 
(7 tested) from 4500 R. "Shot" occurred in one F 1 fraternity and 
"woozy" occurr.ed in two, in numbers indicating that the treated females 
were heterozygous. Among the F 2 males ''glaze'' occurred in one fra
ternity ( 4000 R) and "small" in one ( 4500 R). 

Her experiments with stock 25 showed 301 males, 111 females (63 
tested) from 4000 R material ; 267 males, 83 females ( 46 tested) from 
4500 R; 295 males, 100 females ( 61 tested) from 5000 R; 44 males, 7 
females (6 tested ) from 6000 R. "Pinched" occurred in one F 1 frater
nity ( 4000 R) and in F 2 ' 'rough,'' ''extended,'' and ''lumpy'' from 
4000 R, and ''cheese '' from 4500 R. 

T~e twenty-t':o mutant-types derived from the X-ray experiments 
are listed and bnefly characterized below. Parentheses enclose number 
of wild-type sons followed by number of mutant-type. 

''Aeroplane.'' Tarsi black and brittle, wings stiffly outstretehed, 
males unable to mate. ( 11 : 5). 

''Broken.'' Veins resembling shot-veins, sv, but wings very fragile . 
(9:13). 

:' Chees~. 1 ' Body color pale, opaque, greenish-yellow, especially 
noticeable m the head. (13: 13). · 

"Cl b" H' . u · . mel feet flattened and curved clown, antennae drooping 
~er~m.a~ly With deformation of three or four segments, much pu al 
mviabihty but males fertile (14. 8 . 7 · · bl ) P "E , . · · . 1nv1a e pupae . 

xtended. Wmgs held back but failing to fold over body, does not 
sho~ when bred at room temperature. (8: 6). 

Footless.'' Resembles footless fo but the . 1 · ' • wmgs are more fre-
quent y wrmkled. Occurred as a sino·le male 

"F d" "' . '" use ·, Probably a re-oceurrence of fused, fu. (10: 6). 
Glaze. Eyes like glass o·l b t 

Females fertile . (15: 17). ' "' ' u antennae and tarsi not affected. 

''Inviable pu ae " ( 12 p · : 11) · The five heterozygo'·1s t t d · 
produced males wild-type 139 ". . bl c es e s1sters 

' ' mv1a e pupae" 145. 
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"Light-ocelli." Eyes black. Not allelomorphic with orange, F z 

males being wild-type 185, "light-ocelli"72, 'orange 245. (8: 7). 
"Lumpy." Somewhat like beaded, b. A single male occurred with

out brothers. Character appeared in progeny of some of his sisters. 
"Pinched." R4 vein very short so that longitudinal veins are drawn 

together. Occurred as a single male in vial f. 
"Port." Dark red compound eyes and light ocelli. (24: 2). The 

two ''port'' males were observed to mate with six females and were left 

with many others but proved sterile. 
"Reduplicated." Primaries more or less doubled but grade into nor

mal. Antennae droop. Heterozygous females have normal antennae, 

but wings usually ''reduplicated.'' 
"Rough." R4 vein absent and adjacent veins roughened. Fertile 

in female. Cross with cantaloup gave in F 2 males, wild-type 142, canta

loup 233, "rough" 232, cantaloup "rough" 149. 
''Short.'' Antennae resemble tapering, ta, but wild-type daughters 

were nrod uced in the cross. ( 11 : 5) . 
"Shot." Apparently like previous shot-veins, sv. (13: 9). 
''Silver.'' General body-color slightly teneral and fails to darken. 
"Small." Resembles small-eyes, k' . (6:7). 
"Stubby." Antennae with 7 to 9 segments in male, 5 to 7 in female. 

Females fertile. (7: 11). . 
"Woozy." Some segments of legs abnormally dark, others. practl-

cally without pigment, wings sometimes cupped over body. Inv1able at 
30° C. and perhaps overlaps with normal at room temperature. . 

"Wrinkled-wings." Three matings of heterozygous females to the1r 
"wrinkled" father resulted in males, wild-type 39, "wrinkled" 24, and 

females wild-type 43, "wrinkled" 23. 
It is' likely that "rough," "shot," "silver," "woozy" and "wrinkle~-

wings" were running in the stock and hence these mutant-types are d1s~ 
counted in the following calculations. 

Counts of F 
1 

males for the six dosages, 3500 R to 7000 R, are 530, 
715, 1605, 456, 83, 108, respectively, a total of 3497. Only two mutants, 
"pinched" from 4000 R and "footless" from 5000 R, occurred among 

the e. 
11\ ·emales provin(l· heterozyrrous for mutant .factors among total 

female tested at· for the ix do ages a follows: four amono- 133 3.0%; 
four amono- 144 3.0% · ix among 293 2.0 ~ ; one amono- 91 1.1ro; none 
among 12; none am on G. 'l'otal rate i 15 am on"' 679, 2.2% . 

It i bell v d that low rate of occln·rence of mutan amonQ' i J male 
and failure of increa .in rate among F 2 fraternitie. with increas-
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ing dosages may be due in part to dominant lethal genetic effects occur
ring simultaneously with "visible" mutations. Lethals may be "filtered 
out" during maturation of the eggs of F 1 females. 

For the six dosages, percentages of females in the F 1 fraternities are 
(325: 855) 38%, (269: 984) 27%, (502: 2107) 24%, (148: 604) 24%; 
(13: 96) 14%, (8: 116) 7% . The decreasing female ratio is interpreted 
as due to dominant lethals induced in the spermatozoa. 
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A COMPARATIVE STUDY OF THE SPINAL MUSCU
LATURE OF THE DOMESTIC CAT AND 

THE RHESUS MONKEY 

BY EDWARD C. H. ScuMIDT, JR. 

Department of Zoology, Unive1·sity of Pittsb1trgh 

In a comparison of the Rhesus monkey with the domestic cat and a 
supplementary study of the human, it is noted that the monkey and the 
human are much more similar to each other than either is to the cat. 
This is in a large part caused by differences in posture. The Rhesus 
monkey travels mostly along the ground in a semi-upright position but 
using all four limbs. Frequently it sits and sometimes even wall~s or 
runs in an erect or semi-erect position. The cat norma}ly is in a hori
zontal position. These characteristic positions affect the musculature of 
the spine very definitely. 'ro accomplish turning movements of the 
body, when in a sitting· position, certain muscles must be stren.,.thened or 
dev~loped. Since the spinal column of the monkey is unde~ constant . 
stram due to the fact that it assumes a position not natural to most ver
tebrates, certain muscles of the back have become quite tendinous. 
Othe~ structures of the back are also affected by this change in position. 

. Smce many of the muscles connected with the movements of the 
pm~l .· ~ol_um~ hav their or.iO'iJ.lS 01· ins rtion in the lw:nbo-dor al apo

n tu . lS 1t 1111gh t be well t not1ce a v l'Y di tin t difference of thi · truc
t~u- 111 these two fol'ms. In tlte monkey 11 avier . lips of tendinous mate
l'fHll connect th longi imu uor i and it allied muscles with the pii1es 
0 - th lumbar v rt b1·a Th 1' · · e e 1p appear to tali: origin from the 
raph u ar the ti J> of tlle · pmous proce · . . 'rh Ja t three lulnba.l' ver-
tebrae em to hav double .lip of thi · mat l'ial, one from the cranial 
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aspect and one from the ·caudal aspect of each ve~tebra. In the cat this 
fascia has a heavier structure and there are no shps of tendon from the 
spinous processes. In regard to this structure a general ~tatement may 
serve to clarify an outstanding difference between most pr1mates and the 
cat family. The lumbo-dorsal fascia in the higher form referred to acts 
as a supporting structure, in that many of the long ~usc~es ar~ at~ached 
to it. This makes it rather difficult to do borderlme dissectwn m the 
monkey, whereas, in the cat the fascia tends to make the borders of the 

muscles more definite. 
The major differences in the spinal musculature are relate~ to the 

difference in posture and movement. The flexibility of the s~mal ~ol
umn is partially determined by the muscles which attach nmghbormg 
vertebrae. Thus the interspinosi (interspinales) in the cat a~p.ear as 
definite, easily traced muscle masses, tendinous only ~t the o~Igi~ and 
insertions .whereas in the monkey they are only tendmous shps mter
mixed wi~h muscle fibre . The intertransverarii of the monkey resemb~e 
corresponding human muscles more than they resembl~ these mu~cles m 
the cat. As in the human they are better developed m the cerviCal. re
O'ion than in the thoracic or lumbar regions. In these last two regwns 
~he intertransversarii are merely tendinous connections between the 
transverse processes. Howeyer, in the ce-rvical region they become m~re 
muscular, and in the cranial part of this region form a ~eavy mu~cle w.Ith 
fibers inserting on adjacent vertebrae and the superficial fiber~ msertmg 
upon the second or third vertebrae crani.ad. In the cat, ~he mtertra~s
versarii appear to interconnect only adJacent vertebrae m ~~e cr~mal 
region. However, in the lumbar region the intertransversarn med1ales 
cQnnect the anapophyses (accessory processes) and the metapophyses 

(mammillary processes) of adjacent vertebrae. 
The rotatores in the cat constitute a deep layer of the multifidius 

spinae which is not a separate muscle but which is fused wi~h other layers 
of the multifidius. The transversospinales are small s~Ips of m~scle 
which connect the transverse processes of one vertebra with th~ spm.ous 
processes of the first or second next craniad spines in the thoracic regwn. 
In the monkey and the human the rotatores are between. the transverse 
process of one vertebra and spinous process of the lamma of another. 
In the monkey the rotatores connecting adjacent vertebrae are called 
rotatores brevis, those connecting the second adjacent vertebrae, the rota-

tores longus. · 
The muscles of the back of the neck or nuchal region in these two 

forms differ greatly because of the skeletal differences caused by the 
semi-upright position of the monkey and the horizontal position of the 
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cat. In the monkey, as in the human, the articulation of the spine with 
the skull has moved, through evolutionary changes, to the under side of 
the skull, which would be the ventral aspect of the cat skull. Therefore 
the muscles connecting the upper end of the spinal column to the skull 
must be altered to suit these conditions. In the cranial part of the in
tervertebral muscular system of the monkey, several muscles are fused in 
order to make this accommodation possible. Thus a muscle connectin"' 
the spine of the axis to a point near the base of the skull (rectus capitis po: 
terior medius) in the cat is not found in the monkey. The corresponding 
muscle (rectus capitis posterior major) of the monkey is a separate one 
and has practically the same origin and insertion. Another feature of 
this group of muscles is that instead of being parallel with the lonO'itu
dinal axis of the body as in the cat, they are at an oblique anO'le "'that 0 ) 

is, they slope backward, away from -the ventral surface, to insert on the 
base (nuchal line) of the skull. The atlas and the axis are quite differ
ep.t in these two forms. The axis in the monkey has reduced the large 
spinous process which is so characteristic in the cat. The atlas of the 
monkey has also lost the large ear~shaped transverse process. The mus
cles which connect the spinous process of the axis t~ the transverse proc
ess o! the atlas and to ~he skull (obliquis capitis inf. and sup.) are greatly 
modified and reduced m the monkey in their attempt to orient themselves 
to the altered skeletal condition of the upright position. 

Several points are to be noted in a comparative study of these forms 
o! vertebrat~s. ~ e see that during the evolution to the upright posi
tion, the artiCul~twn of the spinal ·column with the skull has changed so 
that tl~e face w1ll be forward in the position most frequently taken by 
the ammal. Thus the cat has this articulation at the back of the skull 
the monkey and the human on the ventral or lower side of the skull s~ 
~hat in an erect position the face will be forward. The muscles conn~ct
mg these two par_ts of the skeleton are also changed to adapt themselves 
to .these changes m the skeleton. As was explained, the muscles of the 
s~mal column have a~so been altered to suit these new conditions of np
~Ight po~ture. The literature on these spinal muscles indicates that the 
mnerv~twn of these muscles ~n the cat and. monkey has not been fully 
determm.ed. At the pr~sent tm~e this information is being sought in our 
laboratmy by comparative studies of these animals. -
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EVOLUTION OF HYDROGEN FROM X-RAYED TISSUE: 
MECHANISM OF ITS FORMATION AND 

POSSIBLE SIGNIFICANCE 

BY v. EVERETT KINSEY 

Depart?nent of Zoology, University of P ittsburgh 

A workiUO' hypot11 . is that x-ray. affect tissue metabolism by disrupt
ing not o much h chemical constitn.ents of the cells, but their electro

chemical equilibrimn wa th basi. of the following '!) r im nt . 
Jormnl and p ntholog•ical h uman t i u explan ts wer e irracliated with 

l a ·ere dose of x-ra . 'Ihe <>·a e remaining i:o the clo. cl re pirom. ter 
t1 d for irracliatiu "' wer th n au·al zed :for bych' g n · this gas wa found 
m ever ca e in am ount vary ing 'rom one to two cubic centimeters. 
Approximately 0.25 n·ms. (wet weight) of t is ·ue wa. u. ecl in. each en e. 
The followm"' coutro1s w ·e ru n: (1) the empty r espirometer, (2) the 
Riner r solut ion ani (3) a·p·hyxia-ted t i n in R itv•er we ·e irradiat d , 
and the ga e in every ca e analyz d. Two f1lrther cou trols consisted in 
l ettin the ti • u. 'Al?lant r p il'e fr eely in the r e.·pirom t r . 11 of the 

controls w r e negat ive f or l1y dJ:o •en. 
second p ·son who wa in no way connected with the xp rimen t 

and who r ceived ltnlmown numb r d ·ampl . mad all of th e hydro<ren 
analy s. Due to inl lYL'op er facili ties for udying the pl·obl ~m quan ita
ti-vely the wol'l~ had to b e eli contin u l temporat·ily . It i hope that by 
uggesting a som·c · of h hydi·o.,.en in th t is .. ue, ·an i by poin ting ou t a 

po. ibl ignifi.cance o.f it. f ormation that others may be led to similar 

lines of investigations. ' 
It should be noted that Fricke ancl rown com be conclu l that a:iJ:-

free water is not decomposed by x-r ay. . When organic impnriti at· 
pr en , however th y 'ouncl a f w micro-mol I Uter and hydro
" u. The JUan tity i indet nd nt of the do a•7 abov · ver al ldlo
r oen tgens and tbe amount. of hydrogen e m to -vary i.nv 1 ly with the 
amount of o:xyaeu pt·e. ent . 'rhe latt r al u g with gr ater refinement 
in measuring would account for the negative results obtained in the ex
periment cited wherein Ringers solution and Ringers plus dead tissue 

were irradiated in an atmosphere of air. 
When the tissue r espires, however, hydrogen is evidently produced in 

considerably increased quantity notwithstanding an appreciable oxygen 
tension in the cells. This fact points to a difference in the source of the 
hydrogen in the case of the living tissue. Although there is no doubt 
that certain chemical changes take place in the constituents of the cell 
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even a few minutes after death, the essential difference between · · . 
and non-living tissue is that of metabolism. hvmg 

uc wn reactiOn. Let equation (1) represent a type oxidation-red t' · 

(1) 2 RH~R-R+2H++2e (e = electron) 

(Glutathione, succinate-fumarate lactate-pyruvate . . . ' are examples of this 
type of reactiOn ) . Smce m ordinary cell metabol ' f 

l l f 
. Jsm no ree hydrogen 

mo ecu es are · ound, Jt may be assumed that the b d · · 

f 

· Y rogen IOn JUSt set 
ree does not r ecombme, but unites with a hydro · 

1 
· 

1 
H . gen acceptor, e g oxy 

gen, m w uc 1 case 
2
0

2 
IS formed For sim l' 't h · ., -· P I0I Y ot er hydroo·en 

acceptors present may be neD'lected. The ar . t "' 

11 
"' gumen s to follow hold 

equa y. 
Equation (2) illustrates what i~ thouo·ht to take 1 · 

sue metabolism. "' P ace m normal tis-

2H++O,~ H,O, (2) 

If now the media in which such cellular reacti t l . 
changed that in addition to the oxygen acti , ons a {e place IS so . ng as an acceptor for th H+ 
or protons, mnumerable electrons which will a t · th e ' . . . c 1n e same capacit 
present, the eqmhbrJa of the system will b . . y are 
is the condition of the tissue during irradia~i::pr~t~ably altered. This 
rays. Under these circumstances a certain Wlt' x-, gamma or beta 
· h 1 . prop or wn of the h d . . 
IOns s ou d recombme according to th f ll . . y rogen e o owmg reactiOn : 

2 H ++ 2 e --7 2 H --7 H 2 (3) 

The hydrogen molecule beino· inactive at bod t 
diffuse throuo·h the cell walol d y emperatures will quickly 

"' · an escape Th' f . 
the same as ordinary electroly . d . IS o course IS essentially 

sis, an at once ex 1 . th 
hydrogen in x-rayed tissue and th ff p ams e presence of 
amount of hydrogen evolved. e e ect of oxygen tension upon the 

The b b'1 ' · pro a I Ity that H as such wo ld b com~ound appears t o be e:ceedingly s;all. e set free from any organic 

. I ~-hap. t h above xplanation of the . :r ct m dhtnrbb lo- m tabollc ·ub .· p~ ence of bydl'O ·en and it 

t lo b 
. . qur nnm lepre nts· a l . J. 

n, n t Jt 1.: ha t·d to b li ' that th 1 overslmp J.fica-
compound, and XY"' ·n in pa•·t' 1 el acceptance o£ hydrogen ))y any 

ti 
b ~ JCt1 .ar 10uld not b "" t 

v one ntra ion f tl 1 ~-- . e fl llCC eel by tl r ela.-
1 r lVCu'OO'en a t h' c1· at cl. y cc P or w 1ch may be a.rtifieialJy 

While it is not meant to tak d . · f e up a etailed e 1 t ' msm o short wave r ad' t. . xp ana wn of the mecha-
of removing hydrogen i~:sl~~~ on tissues, t~e effect on the equilibrium 

m any reversible system of the type illus-
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trated in equation (1) is not the only consequence of hydrogen forma

tion. A factor which appears to be of ev n ooreater importance is thiS: l"eac-
tion (3) 1·eally involves t wo step , first th e formation .of 2 hyclrogen 
atom • from the combination of 2 l1yd.t·onoen ion. and 2 etectrons,· and 
econd, the recombina ion of th e atom to form a mol cule. N<>w tl1e 

heat of r eaction fot· tlti re ombination i slightly over 100 l{g. cal./moL 
The importance of thi can b tter be judged when one con idcr. that bio
chemi t a:r generally agr ed that the maximum heat of reaction in any 
in 1 tep £or biolo.,.ical ma erial i app1·o.ximately 20 1{0'_ cal.jrooL It 
would see1n, therefore, that the tempera.tlll'e in the ar a immediately 
uxroundin • such reaction is approximately :live time: a l1igh a the 

normal. 'l'he effect of uch a l ocal rl e in temperatu.re wotlld likely be 
. ·hibit d, flmono· other way , it1 :tenaturation of proteins campo ing the 

t issue. It hould be pointed out that the total amount of heat supplied to the 
ti. ue may not be any greater than normally; and that the heat energy 
:from the absorb d x-ray is infinitesimal as compared with that coming 

. h·om the recombina ion of by :Lrogen atoms. 
It may be tentatively con lud d then that the .fo ·mation of ltydl'OO'en 

from x-rayecl t issue influence t' ue metaboli m directly by disturbing 
the chemical equilibrium of oxidation-reduction systems and, because of 
the l1igh heat of reaction of the formation of H 2 , b clenattll'iug the pro-

teins of the tissue. 
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FURTHER STUDIES ON THE EFFECT OF ALIZARIN 
RED S ON EMBRYONIC MATERIAL 

BY HARRY J. LIPMAN 

Depa?·tment of Zoology, University of Pittsburgh 

Alizarin Red S (alizarine sodium monosulfonate, sodium sulphaliza
rate) when used under the proper conditions is an e~cellent means of 
showing degree of ossification. The author ( '35) in a recent paper 
gave his modification of the original technique of Dawson ( '26) as ap
plied to embryonic bone development. Since the technique is not well 
known it seems justifiable to repeat the method. Fixation is best accom· 
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plishecl in 95 o alcohol from thr e to . even da.:r ft . f'. • . . 1 d . ot • J • et mmtlOn tb 
speClm u lS p ace m a 2 7, solutlOl'l of K H until tl . -
l arly vi ible tlu·on noh Lh j Uy-like body ti sues lilethopaqu~ bon~s a1·e · e peCimeu 1 1 t 

thoro'tlghl cl a ·eel the entire body ti ue takes the . t . .. .c 

10 

. ~ - . ,_ . s atn. ..l.l...Lter clear 
mg, t11e pccm1e11 J pmced m a very dilute solutio £ "1 .:, ,· -
. KOH 'I'J . . n o ~zarm Reel 
1n . J.e p c1men 1 usually left in this soluti . . 
until the desired color is obtained in the bone Aft to~ ~Vel mght, or . 

1 
d . . . .. · er s ammg the speci 

men IS p ace m mcreasmg concentrations of gl · .' -

1 

. ycerme; and IS stored in 
pure g ycerme.. If kept away from direct sunl' O'ht th · . 
retain its original color for years. 

1
"' e speCimen w1ll 

The author ( '35) originally found the staininO' f h' k . 
ficult. By rigorously followin{)' the technique a:do b c ~c. em?ryos dif-
for at least a week several ch~k specimens we y xmg m alcohol . . re prepared Th t · 
origmally used was purchased from the Colema & B ll . e s ain . . n e Company fi 
or s1x years ago. Several series of spec1· ' ve . . mens were run on st · 
chased w1thm the last year from the Nati'on 1 A .1. · am pur-. a m me and Che · 1 c 
pa~y. The r esults obtained were the same as those of t . ~lCa o~
This proves that aging does not lessen th f he ongmal stam . 
in the powdered state. e power 

0 
the dye when kept 

. Work is in progress at the present time to · . . 
chick embryos by this method Th' . s~am a sequential senes of 

. . · Is senes Will show th · 
ossificatiOn sets in and will give " p' t f h e perwd when a lC ure 0 t e deD'ree f 'fi , 
compared to the ao·e of the e b A o o oss1 catiOn as "' m ryo. t the sa t' 
phosphatase in the entire body will be me me. lme the amount of 
opment. This phosphatase content ·n b asured daily t~roughout devel
ossification shown by the Al' . RWI e c?rr:pared With the degree Of 

Izarm ed S stammg method. 
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WATER HEMLOCK KILLS CWA WORKER 

BY E. M. GRESS 

Harrisbu?'g, Pennsylvania 

botlt 2 : 30 p .lVL farch 2 ' a OW project iu , ' 1934,, two yol1n"" men vorldug ou 
wh. h th omer. et Ol.Ul ty Penn l . f tc ey thou"'h were tho .f , . Y varua, oun l ome roots 
roo'tl . o£ water ll mlock B tl o w et an.t·e, but which proved to be 

lyde Fen J1 fell to th. o . l m n ate some o£ thes roots One man 
' - crround )n a ve . · , . - ry sever couvlll ion at 4 P.M., 
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and continued to have convulsions every five to eight minutes until 7: 15 
P.M., when he died. He never regained consciousness after the first con-

vulsion. 
The other man who had eaten the roots drank some water shortly 

afterwards and vomited. He, too, became suddenly ill and had some 
convulsions, but in two or three days, he recovered and was able to return 

t work 
'£h hy ician who atten ied the youn.et men and who gave the abov 

inioJ·mation fUTther d ·cribe th ca e a follow : · aw t he patient about 
thir y min 1tes after til f:i1·. onvul jon. On fir t xaminatiou the h art 
action wa. much timuJated. Th pul e wa 140 full and bounding. 
Later the heart action became weak r and shortly before he died the 

pulse was only 38 to 40. , 
The jaws were so firmly set that it was impossible to force the mouth 

open even during the intervals between the convulsions. There was 

extreme cyanosis during the spasms. 
A post mortem the following day found the stomach empty, which 

showed that the roots had been digested and passed into the intestines, 
and enough assimilation had taken place to poison the brain centers. 

On March 30, 1912, a similar poisoning occurred at Smithmill, Clear
field County, Pennsylvania, when Willard and Chester Mulhollen and 
Harold Fun mistook the roots of water hemlock for artichokes. 'l'h 

doctor who attended these three writes as follows: 
''All three became suddenly ill a few minutes after they stopped eat-

ing. Chester started toward the house about 100 feet distant and fell 
in the doorway in a convulsion, never regaining consciousness. Harold 
dropped where he was in convulsions. Willard became ill a few minutes 
later, and acted exactly like the others. The neighbors induced vomit
ing in the two latter; but were unable to force Chester to swallow. He 
did not vomit at any . time. Chester died at 3: 00 P.M. (The eating 
too~ place between 11 : 00 and 12 : 00 M.) The other two are recovering 
rapidly. They both are able to walk about, and have no pain. I did not 
reach the scene until two hours after the convulsions began. The boys 
were totally unconscious and do not remember anything that happened 
after becoming ill. Their pupils were widely dilated, the iris hardly 
visible. They had a small weak pulse, 30 to 50 per minute. Th€ facial 
muscles contracted rapidly. Their eyelids would almost snap with eye
balls protruding. Eyes turned inwardly. Extreme cyanosis during the 
spasms. Jaws set so that it was almost impossible to force the mouth 
open at any time. Convulsions almost continuous, both tonic and clonic. 
All the muscles were rigid. c"hester 's spasms never ceased until death.'' 
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Many th r ju tance could be <>'iven but it i . . ·. d fi . un.nec sary to enu-
merat mor m 1t 1 llltely known that water h 1 •· · . l '· t I l f m oc~" lS :x.tremely 
pol onou an tJJa muc 1 os o livestock and ·ometi" h . . . 1 b . ' . me uman bemo-s 
1 can c every y HI' y tlu plant, whlclt is very ab 1 1 "' ' 

P l 
· UUC a:nt t U'Oll"'hOUt 

ennsy vama. · t> 

SOME EFFECTS OF HIGH FREQUENCY CURRENTS 
MITOSIS IN CORN SEED RADICLES . · ON 

BY EARL B. ScoTT 
' ~ s 1trgh Department of Zoology Univm·sity of P'tt b 

Bennedetti ( 1926) worked on the germinat1·0 f 

C 

. n o corn seeds at 20° 
., after exposmg the seeds in an electro-magnet' fi ld f · 

t h F 
. lC e rom 30 mmutes 

o one our. rom thls experiment he found th t th 
f t h 

. a e exposed seeds 
grew as er t an those whwh were not exposed t th fi ld . 
f d th" d" · · 0 e e · Smce as he 
oun , 1s ra 1at1on ra1sed the temperature f 0 c th ' h ld t b t ~ o C ., e control group was 
e a a ou ~ . above room temperature He felt th t th ti · tl f tl · · · a · e accelera-
on m grow 1 o le exposed corn was not due to th . . 

perature caused by the radiation. e mcrease m tern-

The apparatus used by Bennedetti was of a type th t d 
impure wa e 'l'l d a pro uced an v . le mo ern vacuum tube oscillator used tod d 

f

a pure wave of high frequency and can be tuned and held :r prdo ~ceds 
requency. a es1re 

McKinley (1930) t ested the effects of hi h f . 
on the "'rowth of Golden B t . g requency electnc fields 

o an am corn seedlmgs The e f f 
five minutes to one hour were highly lethal ~o the s:~~:ure~·o rom 
amount of temp.erature produced was hi . mce the 
lethal cause. On the other h d h f gh, he suspected the heat as the 
slightly retarded the growthanf' edl~und that ex_rosures of one minute 
internal heat was also fou 'd oAsee hi~gs. In this case an increase of 

n . s a t Ird part of th . 
were exposed for a period of 30 to 40 se. ~ expenment, seeds 
was found in the early e . t" conds. In thls case acceleration 
seeds durin"' the p eriod g /mma Ion period and the internal heat of the 

In 1933 ~I . o_ exposure was negligible. . 
. cKmley agam reported on the ff 

natiOn treatment of corn seeds b . e ect of sub-lethal pregermi-
found that a slig·ht accele t" yf a high frequency field. Here it was 

th 
ra IOn o growth wa d d 

e temperature rise in th s pro uce . At this time 
flask method. A tempe te ex?osed seeds was measured by the Dewar-

. ra ure mcrease of less th lo C 
Vlew of the fact that the t an · was found. In 
fluctuated 1 o C more eml perature at which tll ontr ol seeds were kept 

. or ess the t mpcr· t . . . 
group was not believed to ha~e b . a t~ I e mcrease m the exposed 

en respon lble for t he acceleration. 
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The Gold~n Bantam corn seed chosen for this work was obtained from 
the Crockette-Bradley Company, Cleveland, Ohio. One hundred dry 
seeds were selected at random, 50 of which were to be used for radiation 
and 50 for controls. The experimental seeds were treated for one hour 
at a wave length of six meters. The apparatus employed was a UX210, 
7.5 watt tube. The plates of the condenser of the oscillating circuit were 
eight em. square and spaced at 4.3 em. The filament voltage was held 
constant at 7.5 volts. The internal heat generated in the radiated seeds 
was not more than 1° C. above room temperature. The control group 

was kept at room temperature. 
Soon after radiation, all seeds were prepared for germination. This 

was done by placing about one-eighth inch of water in pans, into each of 
which two stacks of paper toweling, having twelve towels in each stack, 
were placed. The stacks of toweling were saturated with water and the 
grains placed between the first and second sheets of each stack. In this 
way all corn seeds were kept moist and above the water line.. Of the two 
stacks of paper toweling in each pan, one was used for the germination 
of the radiated seeds and the other for controls. The pans holding the 
seeds were then placed in an incubator. Care was taken that the water 
level in each pan remained fairly constant for the entire period of germi
nation. After 96 hours of germination the tips of all radicles which 
were approximately nine centimeters long were cut off and fixed in Bl5. 
About one-half of the selected grains had to be discarded because of 
molds and deterioration of the tips. After fixation the tip were dehy
drated, sectioned at ten microns, and stained with Iron Haematoxylin. 

The control and experimental groups of radicles were similar and 
typical in gross histological appeaTance. Observing the parts (8), start
ing at the apex, four regions were differentiated. First, the root cap, in 
which the cells ranged from large oval cells filled with cytoplasm and 
having large nuclei, to small cuboidal cells near the apex of the root tip. 
Directly posterior to the root cap was the zone of cell division. In this 
region the cells were small and rich in cytoplasm, contained large nuclei, 
and had no vacuoles. Behind this zone of cell division was a small area 
of cell enlargement. Here the cells were becoming elongated and vacu
oles were appearing in the cytoplasm. Lastly appeared the zone of cell 
development in which region the cells were assuming the characteristics 
of maturity in shape, size, and structure. These ·cells were extremely 
long in comparison to the cells already mentioned. A large vacuole 
occupied the ·center of each cell, pushing the cytoplasm to the periphery 
along with the nucleus. The transition from one region to the succeed
ing one was gradual except in differentiating the root cap from the api-
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cal zone o£ the r ot tip. He1·e he chau ,.,.e wa 1 ·1 eel , 

l
'c.l ~ · ·a J • na1 t . rransver 1 , 

the r ao were .dVI ect mto a dark central "cor e " the . · 
a da1·l onter r egion, the clermato•reu. 13et weeu th 1 , ple1 ome, and 

~·matog u wa . a lighter r t'fion, the periblem. e p elome and the 

a1· wa. us din electing only dividing -cells . ,'th tl . . . 
1 11 1 · h 1 ' '" ns m nuud only 

t 10s~d e .d w 1d1. 'ds_10wed at least one of the following condition 
cons1 ere as IVI mg cells: were 

1. The chromosomes in a metaphase or an a:n h · · 

2 Th l f 
. ap ase pos1tlon 

. e new wa l ormmg between the daughter cells . 
As far as could be observed there was no d'ff · . · . . I erentiatwn betwe tl 

growth regJOn m the xpo ed group and the g th . . en le . . . row . rec:rwn m the t l 
group. 1V1 lmg cell were scattered throughout th; z con r~ 
viswn. g reat t· n umber was found in th . ones of cell di-'bl . e promenstem and . th 
pen em than m the plerome. It appeared th t . m e 
cells were dividing on, or nearly on a lo 't ~· a greater number of 
group than in the controls. ' ngi u mal plane in the test 

In both the experim ental and the control rou ... 
some exceptions, took place in a plane arall l g ps, c~ll divisiOn, with 
Of the 8195 dividing cells in the fo p. e to_ the axis of the root tip. rmer, approximate! 82 d · · 
?lane transverse to the axis of the root ti . Of y . I:n-~ed on a 
m the control group only eiO'ht were f pd d' . ~he 6300 dividmg cells ' " oun IVIdmo· i th. l 

In comparing the means, or averac:res of th o n. IS p ane. 
trol groups, it is found that the r d. t" d' e experimental and con
dividing cells than the control gro:~~ e group as a whole had 9.8 more 

. A most important proof of the growth of . . 
tron of its cell division Th . an orgamsm IS the observa-

. e more rapid the ll a· · · 
the number of dividing cells, the hi ·her ce IVlSion or the greater 
(1) and McKinley (7) have sh g th the rate of growth. Bennedetti 
frequency fields produces a owl n . at ~xposure of seedlings to high 

I 
n acce eratwn m the th f 

n correlating the facts give . th' . . grow o the radicles. 

l 
· n m IS work It w f d 

acce eratwn in the growtl f . as oun that an early 
quency fields, was produ~eod coTrnh_se~dlmgs, after exposure to high fre-
dist 'b · · IS IS shown in t · ri utwn curves of the d wo ways. First the 
per cent of the exposed ext~ose and control groups showed that l9 55 
se t' l sec wns had between 40-45 a· ·a· . 

c· IOn, t le comparable mode f th IVI mg cells per 
only between 11-15 d' 'd' o e control sections (18.75 per cent) had 
fi IVI lllO' cells p t' . gures in the two modes s" .er sec IOn-a difference of 30 mitotic 
th . econd m the exp . t l ere was an avera()'e of 9 8 ' . . . enmen a group as a whole 
Since an increase in "th . bmore chvidmg cells than in the controls 

th e num er of dividi ll . ~row and since 1895 more m· . ng ce s means a higher rate of 
m which the seeds were ex os I~obc fig~res were found in those sections 
elude that the radiation wa~ the to a high frequency field, we can con-

e cause of the acceleration of growth. 
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In what way the high frequency field cau: e(l t he acceleration we are 
no·t pr pared to . ay. '.rhe pr viou ly mentioned workers both believe 
tha.t the mall amoun t of int rllal h a procluced by the ra liation was 
not re p on ible £-or the early ace lenit-ion of growth ince th control 
grain were subj cl t fluctuations in temperatlll'e. n;rcKinley (7) tat . 
"it is t hou<Yll po ible tha the d:. placeme11t eli ·urbance brou""ht about 
by expo m to th fi.el i may in very mild do es1 up et th normal equi
librium f the cell without actually injurin r it. 11 

'l'h.i up t of ihe equi
librium might increa e the no ·mal m taboli m of the c ll and in uch a 

manner increase mitosis. 
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MEANDERS IN RAYSTO\\rN BRANCH OF JUNIATA 
RIYER1 

BY R. w. STONE 

P ennsylvania Geological StLl'Vey, Har?·isbtLrg 

DESCRIPTION 

The course of Rays town Branch of Juniata River from Everett in Bed· 
ford County to its mouth below Huntingdon in general is very direct al on111 
the west side of Broad Top Mountain, but in detail is complicated by'' t'Y 
considerable meanders. In a straight line the distance from Everett to 
the mouth is less than 40 miles but the channel is about 85 miles. 'rlt 
stream makes a complex loop at Juniata Crossing east of Everett wll l' 

the general course changes from east to n orth-northeast, and there ar 
1 Published by permission of Geo. H. Ashley, State Geologist. 
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extra-long hairpin loops near Saxton and just above the m th A . . ou . com-
paratively straight stretch occu.rs near Hopewell and Riddlesburg. 

een reac ed. Streams meander when regwnal or local base level has b h 
On a peneplane streams usually assume a meandering c · a· . ourse, Win Ing 
about to follow the eas1est path; they do the same on a lo all b 1 1 . c Y ase- eve ed 
area. Should a peneplane be raised with reference to se 1 1 th . . . a eve or e con-
tr Illllg el meut of an m t l'lOl' plan be lowered a second 1 f · 

b 
· 'l'b t ill · · . ' eye e o erosiOn 

am . ream. w mc1 e tlJ lr courses into the s f t'l h . . . ur ace un 1 t ey 
ac•a111 approa h a concht10n of grad . Deeply incised mea d · . . . n ermg streams 
th r re mdl tl a nnsed peneplane or a lowered controlling factor 

Raystown Branch meanders laterally from one to two ·1 d : · . mi es an IS In-
cised about 500 .feet below the adjacent hills on the west and 800 to 1100 
feet below the ndge on the east. We must conclude tl t 't · · . . . 1a 1 acqmred this 
wmdmg course on a plane surface whose relation to its b 1 1 h · 

b lt d 
· ase eve as since 

een a ere . 
Over 50 years ago, J. P. Lesley, then State Geolo"'ist wrote. "T a· 

tl f b 
" , . 0 IS-

cover . 1e reason or t e apparently accidental and 1 1 . . . aw ess course of our 
roam streams the geologist must reconstruct th · · 1 1 · e origma surface before 
t le ero~wn of the uppermost Coal Measures began, and follow the hi , 
of erosiOn clown to the present time.' •2 story 

ORIGINAL DRAINAGE 

It is generally believed that subsequent to the A l h' . 
;h;ch f?ldecl the sedimentary rocks of Pennsylvan~:::~hi::l:::o!;t~~: 

a eozoic era, there was a tremendous! l . . 
suited in the surface being worn down :ea~~g t~l~es~ent pe~wd_ which r e-
tral and eastern parts of the S y p ane which m the cen
Lehig1J Schuylkill S 1 tate sloped_ gently to the southeast. The 

' , usque 1anna, and Jumata m . 
of as descendants of that ea ·I d . ay m general be thought 

I y ramaO'e Whe th. I q~ently was elevated with relation t " . n IS penep ane subse-
highest part was alono· the tl o sea level, and warped, so that the 
. " nor 1-central boundar f th S 

nvers were rejuvenated and beo·an . y o e tate, these 
deepened their channels th .., wearmg away the surface. As they 

. ey encountered the u d 1 · b 
of whiCh was soft and eas 'l d d n e r ymg ed rock, some 
cutting. I y ero e ' some hard and resistant to down-

I hJ jograplt r · Jt·tv t 1 f 'u queltanna Ri, el· ab' P? u a ted t.]Jat ori"'inally t.h North Brancll 
• ove cranton 11o d 1 

01U' .r Lelt.i•yh River nucl . b . . . w out l a ·t down the pr· ent 
mis d that on th • ol 1 ul s qn ntly wa. b headed, it mi""ht b . ur-

( P nep uue h UJ • • f 
2 Stevenson J J Tl G P 1 par 0 · R.aystow11 ] r auch 

G ' . ., te eology of Bedfo d eol. Survey, Repol' t T2 1882 f t t r and Fulton counties : Penna Second 
' , oo no e, p. 3. · 
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flowed east from Everett across or south of the Broad Top area, and along 
the Cumberland Valley to the Susqueh.anna or the Potomac. I do not say 
that it did, but it is a point some one might consider. Or it may have gone 
down Aughwick Creek Valley to join the main stream at Mount Union, or 
followed the present valley of Tonoloway Creek to the Potomac. 

DID RAYSTOWN BRANCH ONCE FLOW EAST~ 

That the course of Raystown Branch once was different, m part at 
least, is suggested by the backhanded way in which the tributaries enter 
it from Big Trough Creek to Juniata Crossing east of Everett. The gen
eral trend of Yellow Creek, Sherman, French, and Tub 1\'Iill runs, is 
toward the south, as though their trunk stream flowed in that direction. 
Most of these backhanded branches, however, are short and secondary, and 
their course is controlled by geologic structure and lithology. 

If Raystown Branch formerly flowed east and down Aughwick Valley 
or some other, it was on the old peneplane which was above the top of the 
present ridges. The lowest gap between Everett and Aughwick Creek is 
at 1500 feet between Sherman Run, a tributary on the south side of Broad 
Top, and Sideling Hill Creek, which is a head of Aughwick Creek. Both 
of these streams are in Mauch Chunk formation encircling the Broad Top 
and it is believed that their valleys and the connecting low gap, 600 feet 
above Raystown Branch, are explained by the non-resistant character of 
the rocks and have nothing to do with a former eastern course of the main 
stream. South of Juniata Crossing the divide between Shavers Creek 
and Potomac drainage is at about 1500 feet. Southeast from Juniata 
Crossing via Brush Creek gap through Rays Hill and Emmaville there is 
a wind gap at 17 41 feet in Town Hill and another at 1578 feet in Sideling 
Hill. These three gaps lead toward Needmore and Tonoloway Creek 

which empties into the Potomac at Hancock. 
The present elevation of Raystown Branch is 1000 feet at Everett, 950 

at Juniata Crossing, and 900 feet at Saxton, but the peneplane on which 
it is assumed the stream may once have flowed east was at an elevation 

higher than the present ridges at 2000-2200 feet. 
If Raystown Branch formerly flowed east to Aughwick or some tl1 r 

valley on a peneplane, the headwaters were captured near Everett at a 
later period, perhaps because the main Juniata was able to cut faster aero ·s 
the hard rocks now making Jacks Mountain 'than the other stream could 
deepen its course across the broad expanse of Pocono sandstone south of 

Broad Top Mountain. 
The capture, if there was one, took place before the meanders wer 

developed, because stream capture usually is accomplished by active head-
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ward extension, a condition which could not ex'st th 1 
l t l 

. 1 on e evel surface indi 
cated by t 1e grea oop at Jumata Crossino· and b th -

C l b 
"' Y e meanders of Brush 

ree c near y. 

CAUSE OF MEANDERING COURSE 

In searching for an explanation of the Iileand · ermg course Df R t · 
Branch below Everett one finds from a geolog·i th ays own 

1 l 
c map at the stream fol 

lows pretty c ose y a belt of soft sandstone and h 1 th C · -· 1 · · C s a e, e atslnll forma 
twn, oopmg across mto hemung rocks on one ·a d f -· Sl e, an or a short d' 
tance on the other side cutting through the p . IS-. . . . ocono sandstone mto th 
MISSISSippian group of rocks. That these s ft k e . . o roc s are not the h 1 
explanatiOn for the abundant wide meanders · 'd . w 

0 
e IS ev1 ent when 1t · t' d 

that a ~ontinuation of this belt south of Everett and a broa IS no Ice 
formatwns at the foot of Allegheny Fronts · t c1 b~nd of these . uppor no meandermg st 

A possible explanation of the meanderi'ng· 0 . f reams. . . c urse IS ound · J k 
Mountam through whiCh the Juniata pass . 1 In ac s es m a on()' gap bet u·l 
Creek and Mount Union. Jacks Mount . 'th o ween .lnl l am, WI a present 1 t' 
2200 feet and more, is an anticline with th J . t e eva IOn of e uma a sandstone at 't 
and the tough Tuscarora quartzite on both fl. k Th I s core 
in a high arch, together with the overly!· aCnl_s.t ese rocks are raised 

t
. ng m on and Cayu f 
IOns, the Helderberg limestone and 0 . l ga orma-' ns mny sandstone 

When the tough resistant beds in the middl f th . 
ered by the downcutting of the . t e o e arch were uncov-
. mam s ream on a · d 

siderable difficulty was encountered Th . raise peneplane, con-
hands. The deeper it cut into th . h t: n~er had a real job on its 
of the resistant beds and th . b t e arhc ' e Wider was the exposed edge 

· e JO OUO' er That th 1 · 
tam are resistant and not t o . e roc cs m Jacks Moun-

ye worn down to grad · h 
that Juniata River falls 8 t 10 f t . e IS s own by the fact 
Raystown Branch has a gra~e of :~o ~e;e:Ile thr~ugh the gap, whereas, 

The rocks in this anticl' f t ~er mile below Bedford. 
me ormed a barne d 

ment which restrained dow tt' . r or am, a base-level ele-
notch in Jacks Mountain h :~u mg m the Raystown Branch. When a 
f et Ol' 000 f eet le tl a at] een cut down from 2200 feet to about 1500 

1. · 1 11 'l. Jl'esent de th f h ~.._ gap became o low that Raystown B P o t e gap, the lowering of 
Jt.· cllaunel and havlJl<l' att . d ranch, no longer able to deepen 
· ame a temp b · Jt. vall y nnd wand r·m· . orary ase level, began widening 

1 
17 aer o. Jt .fr ·a t . 

t 1C ea t £or th most part by t he p m si e o Side. It was restricted on 
up tUI·ned evouian an l 'I .· ocono sandstone, and on the west by the 

~PI - t uu an rocks 
l e present haun J i. la. 1 . 

Where the ou tcrop £ th ·• Ige y 7onfined to the Catskill formation 
e e comparatively easily eroded rocks is wide th~ 
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l d W idely and where the outcrop is narrow the meanders are stream oope • 

shorter. . . d epened the gap and so lowered the t ally the mam nver e d 
·when, even u ' l th t t earn incised its meanders, an we 

base level for Raystown Branc 1, a s r 

Sea lei! 
o~==-==-,.;s~==='':E0:=====~'5 Mi les 

1a• oo' 

Meandel'S of Raystown Branch of Juniata River. 

• • . 0' . crooked trench several hundred feet deep. The 
now find It fl.owm, m a . . ve and below Hopewell, may be 
fairly straight course for SIX mil.es,. ~bo . the narrow band of Mauch 
explained as due to the stream mclSlng .;n ded Pocono and Pottsville 
Chunk shale confined between the less easi y er o 
sandstones upturned on either side. 
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After the stream developed a temporary base-level at about 1500 feet 
which it meandered widely across upturned edges of hard and soft 

on d h d . . rocks alike, base-level was lowered an t e mean ers mcised. Above and 
below Ridcllesburg, however, the channel cut across the upturned Pocono 
sandstone. This lesser barrier may have been enough to make the stream 
I g()'ish ancl cause it to wander widely, forming the great loops near J unis u "' 

ata Crossing. 

A METHOD FOR TEACHING GENERAL ZOOLOGY 
(A demonstration .of materials) 

BY RoBERT T. HANCE 

Department of Zoology, Unive1·sity of Pittsb1wgh 

A series of printed mimeographed sheets is presented to illustrate 
the organization of the material offered in the second semester course 
in General Zoology at the University of Pittsburgh. The essential fea
ture of the met hod for which ce1·tain advantan-e ar claimed are : (1) a. 
dated eries o.f t.it.l 1 lectur wi th xt t·ef renee· type of illu trativ 
mat rial and h date. of maj01· .·amination indicated; (2) ab t ract. 
~f 1 tu.1.· s witl1 .·Ll"""' ted ad Uti nalref renee i ued i n advance of the 
·I c tu· s; (3) ll et · of peci<'l,] biological information not r eadily avail
abl ~' i ·sn l at vm·i.Olls intervals. 

The student need never be at loss as to the ground covered in the 
course and has the lecture abstracts to prepare him for taking an intelli
gent interest in a lecture and to aid him in reviewing the subject. 

TEACHING ZOOLOGY THROUGH EXHIBITS 

BY ROBERT T. HANCE 

Depa1·tment of Zoology, Unive1·sity of P ittsburgh 

Th n ce ity in r •ent yeat f d !llon tl·ating tJ1e work of the biolo
gi t to audiences of all I gr e o£ tr11inin()' h · re:ultecl in a serj of experi-

nc:e .flot the writer that indicate th trainill"" vain of u.c:h exhibits for 
tho.· who pr par th m. 'fo pr . en t the sen tin! of a stl bject in o-raplric 
£o1·m tooth · 1 r uot at all familia r 'vit11 th m.aterialt quil·e a much 
more tha11 u ual lmo' ledg on th })art of the xhjbitor. B:e mu -t l earn 
~ {:p·e~t deal in or ler to eli ·card all but that whicl1 t 11 th tory that he 
1 t r mg to 1 ut aer . 

Exhibits of the results of studies on livino· thin(j's have been found 
11 

• ful in attracting the attention of the gener~l public to the work of a 
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department in a University, in indicating to the parents in the most satis
factory way possible the sort of influences with which their children are 
in contact and as a climax to vari~us courses in zoology. The general 
appeal of these exhibits ·is shown by the number of requests that have come 
in from the Boy Scouts and from high schools for suggestions on how they 
could duplicate certain of the demonstrations that had been seen at the 

University of Pittsburgh. 
Our experience has indicated: (1) much advanced research work can-

not be satisfactorily demonstrated, (2) it is better to show from fresh 
angles the biological phenomena with which the audience has some slight 
familiarity, (3) use as much living material as possible, (4) do not have 
too much on display and keep that as simple as possible, ( 5) use few micro
scopes unless for projection since they tend to slow up the movement of 
the visitors, (6) have demonstrators behind each exhibit who are enthused 
with what they are doing and who can present intelligible explanations of 
the phenomena under their care, (7) printed or mimeographed descrip-

Such exhibits can be infinitely varied and are adaptable to any le-vel 
tive programs of the exhibit lend to its usefulness and dignity. 

of training. 

SOME POSSIBILITIES OF THE SURVEY COURSE 
IN SCIENCE 

BY RoBERT T. HANCE 

Depa1·tment of Zoology, University of Pittsburgh 

There is a growing interest among educators and perhaps a D'l'OWini? 

demand among certain classes of students for courses that scan the l'C ul 
of human experience widely. In the opinion of the writer such cotu:se 
are frequently planned with the wrong objectives, resulting in a loss o 
conviction and interest on the part of the teachers followed inevitably by 

an increasing apathy on the part of the students. 
In general, survey courses in science suffer from the following calll e. : 

(1) The course lacks a sufficiently prominent theme and thereby lo e 
unity. (2) This lack of unity may result from a poor organization of tl1 
material or from the introduction of too many lecturers into the cour 
It would seem better that certain parts of the course be comparativel. 
slighted rather than to seriously break into the theme by a too generO'l 
introduction of lecturers neither familiar with the previously c vered 
material nor sympathetic with the goal. (3) The course may be intr 
duced at the wrong place in the curriculum. Survey courses are 1.1.SuaU 
meted out to freshmen who, because of their lack of detailed in:formatio 
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nre buL po r ly 1r pnred to appreciate the gene1-alizat.. b . . . Ions asecl on th 
(1 tn1ls. It wou!U . m p.referable to place the surv , of k , 
c LH' ·es in the ' nior year wh 11 the tuden t. have a O'l'e t )l a1 f no\~ ledge 
ml. oe informa tion tltat nee 1 hl t ll'ratin<>'. 'Tlley al~e .a de e . 

0 
odd . and . . "' o . l ea y ol· . uchpcla-

gogical techmque; the freshmen do not seem to m t b 
d 

· e 0 e. The survey 
course, un er proper gmdance, may be admirabl f . d 1 . 

l 

· . e 01 a u t educatiOn 
c asses such as are becommg common m the evenin h 1 f · . . . . g sc oo s o colleges and 
umvtrsities. and as a service of the college to its alumni. 

An outlme for a course reviewing man's maste f th · · . l f 1 . . . . ry o e SCientific and 
soCia aspects o us existence mwht be developed · th f 11. • . . . . o In e o owinO' man 
A. The Ong~n and Conchtwns of Life (1) The L' · , 0 . 

0 

ner. 

C 
· · · Ivmg rgamsm (2) Th 

onditwns of Life (3) The Beginnings of Life (4) Th W . . e 

W L
. (5) Tl U . e orld m Whwh 

e Ive le mverse; B. The PToblems of S . l E . 
Social Animals (7) Early Humans (8) Modern S . otcw( I x~stenc~ (6) 

f M 
. ocie y 9) The Hist 

o arriage (10) Human Government (11) Payin, Our · ory 
P~·ob!ems of UndeTstanding (12) Speaking the Spee:h (13 ) Wa!; .

0
· The 

Smgmg Our Thoughts; D. The NatnTe of 0 S . Pamtmg and 

Ch 
. · UT ttn·ound~ngs (14) Th 

em1stry of the .Ancients (15) The Ch · t M e . . em1s oves Ahead (16) Ch 
1stry m the Service of Man (17) Th M . em-W e eanmg of the Rainb ( 18 ~ves, Rays, and Other Things as the Physicist Sees Them . ow . ) 
Alwe (19) The Whirlpool of Life (20) E t' . . , E. Keepmg T . a mg to LIVe or to D' (21) I 

ouch With Our Surroundings (22) Growth 23 p . Ie n 
(24) The Accidents of Life (25) Wh t I I h( _) erpetuatmg the Race 

fL
. · a s n ented (26) Th s· ·1 · 

o Ivmg ThinO's. F. What Is It All Ab e Imi anty 
(28) The Mech:nism of Life (29) L .out? (2!) The Religions of Man 
We Know. earnmg to LIVe (30) Applying What 

In this series of thirty topics the foll . 
h en tou h d 1l p n : au hropolo ' Y art owi~g fields o! knowledge have 
con.omi , . gen J·al . cicnce rreoloO'~ 1 astronom. b10logy, h mi tr , 
1 . o " anO'na"'e 1 hy ·i b '1 I 

a . Jenc . psycholoO'.v so ioloo-y a d t l I ' , p J o op. 1y, politi-
be n cov J·ed bu t. t h I' ·t . ff . n leo ogy.. p rhap. too mncb ll.a 

1 ,, 1. Cl d a . u (Y I\' t tJ . 
w lolly. ati~fa tot·y v n in the mind f tl o .: 1~ ·a l r than a being 

, nrv y our e hould uot b r 0' • t wnt 1. 
fol· ro,ralroads to learnioo· . tl a.td c1 a newly clevelop ecl and tl1 re-
t d . t> .tey c~umot t ake l . 1 · 1 
u Y i th Y ·aU for a h rp e 

0
n t . ,, . 1

. P ace o 1arcl imcl ba i 

'J'l 
- "J 1. eacutno· tlt at · le UC cS of . uch n Jcc.t . very ll1 trnctor cannot crive 

• c• nre . l'lC W t )l ~ » . 
ntg t h m that would alway be a . l c ep n l on a c ntral and unify-
num, the ability o£ tlti lllll11 to . £P~ nt and preferably presented by one 
ttpon the hna.-..ina tion t1 ed- . ~ll J l Obi. m mther tbau to olve them and 
1 t tJ o 111 J u lratm"' th . tor . le cu lminaLiou of the ric. e I ue of ach ::; . ·ion. In 

saw hf n'll l :it a tiYiti 1 l . houlcll av the cln £eeli.n0' that they 
. , w 10 e rath . tl .. o 

ott. I tee mi. in"'. · lan a a J1g· aw puzzl e with vad-
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A SURVEY OF THE FISHES IN THE REGION OF 
LE\VISBURG, PENNSYLVANIA 

BY NoRMAN H. STEWART 

B1wknell UniveTsity, Le1visouTg 

This survey,"carried on for several years in connection with the courses 
in zoology at Bucknell University, has been extended to cover some 20 
streams which are tributary to the west branch of Susquehanna River. 
These streams drain an area approximately 50 miles square and lie in the 
counties of Union, Snyder Centre, Lycoming, Sullivan, Montour and 
Northumberland. As this region is mountainous for the most part, the 
streams are rapid throughout most of their length, and slow weedy, warm 
stretches are rather infrequent. This is obvious when one notes the ab
sence of species preferring the warmer waters. The altitude ranges from 
that of the river which is 420 feet above sea-level at Lewisburg up to 
about 2000 feet at Eaglesmere. There are few falls, however, to prevent 
migration and species spreading by way of canals from distant regions 
could find their way far up into the streams of this locality. 

The objects of this survey have been to verify and augment the records 
for this part of the State as they have appeared in previous studies so 
that they might be available to ichthyologists now working in this and 
neighboring States. To Dr. Carl Hubbs of the University of Michigan 
special thanks are due for valuable assistance in matters of taxonomy, and 
also to Dr. John Greeley, Ichthyologist of New York State, and to Dr. 
Henry W. Fowler of The Academy of Natural Sciences of Philadelphia. 
The following list must be consideted not as a final report but as one of 
progress, and it is submitted at this time so as to be available to persons 
making fish studies in neighboring regions. Such studies include the in
vestigations by Mr. Edward Raney of the fishes of western Pennsylvania 
and those by the Conservation Department of the State of New York 
which in the coming summer will be concerned with the fishes in streams 
that are tributary to the Susquehanna and Delaware rivers. The author 
wishes to express here his thanks to the Board of Fish Commis~ioners of 
Pennsylvania for permission to use certain equipment in the course of this 

survey. 

ANNOTATED LisT OF THE FI!>I-IES oF THE LEWISBURG REGION 

PETROMYZONIDAE. Lampreys. 

1. Pet?·ornyzon rnaTimts Linnaeus. Lamprey Eel. 
No recent records. Formerly bred in the river, and certain streams. 
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2. Entospl!enus aepypterus (Abbott). Brook Lamprey. 
oun y m 1919 and f. Fowler reported the brook lamprey from Cameron c t · 

the Delaware and Ohio basins. As yet none have b t 1 . ' 

10111 

survey. een a ren rn the present 

CLUPEIDAE. Herrings. 

3. Pomolo"b11S pse1ulo·harengus (Wilson). Alewife, Sawbelly. 
Formerly kno"·n as far north as Scranton No lo 1 d · ca Tecor s. 

SALMONIDAE. Trouts. 

4. Salt>elinus fontinalis fontinalis (Mitch ill). Brook Trout. 
}'airly commo11 in the cold mountain streams. 

5. Salmo irideus Gibbons. Rainbow Trout. 
Rare. Specimen from Spruce Run. 

6. Salmo fario Linnaeus. Brown Trout. 
· rn SJX s reams. Common in our mountain streams Taken · · t 

CATOSTOMIDAE. Suckers. 

. mmon uc er. 7. Catostomus commersonii (Lacepede) Co s k 
Ver~' common thTonghout the r·egion. Call d "Bl k 

1
. t. . e ac Sucker·' ' by fishermen 

as c rs mgmshed from the whiter Moxostoma. 
· uc er, u Jet. 8. Hypentelimn nigrica?IS (Le Sueur) Hog S k M 1 

Very common. . 
9. Carpiodes cypr·inus (Le Sueur) Quillback C S k 

F 
. · ' , arp uc er 

mrly common in the river. We ha . 1 . · 10 E . · ve sever a specnnens 
. llmyzon.oblong7ts oblong1Wi (Mitchill). Chub Sucker . 

Seemmgly common. We find it in the rive. 1 ~ ff 
J[ oxostoma macrolepidotmn (Le Sueur) E tr .anc u alo Creek. L 

11 
· as ern Reclhol'Se 

oca Y called ''May sucker '' Le · . · ss common than formerly 1 b 
caswnal fine specimen ·taken at L ,· b wre, ut an oc· 
genus in the Susquehanna accordin~,~~ ~:~·Ht~~~:. only Tepresentative of the 

11. 

12. 

CYPRINIDAE. Minnows 

Cyprinus cm·pio Linnaeus Carp G . C . 
Ver' . . ' ' erman arp. 

~ common m the river at Le . b . . . . 
of Buffalo Creek CJ ·n· wrs mg ancl vrcrmty. Frequents the mouth 

C ' n rsquaque Creek etc 
arasshls aurat71S (Linnaeus). Goldfish. ' . 13. 

No r·ecorcls known for this re . Erie. gwn, though founcl in the Potomac and in Lake 

Nocomis micropogon (Cope) H . 
We have it from tl .· ·. omyhead, Crested Chub, River Chub. 

Rl · · le nver and the lower 1 . tmwhthys atronasus (Mit h'll) arger parts of six streams. Common. 
v c 1 · Black-nosed Da 

. . ery common in practically all l t' ce. 
Rhtn1Chthys catm·actae (C . oca wns. 

I 
nvrer and Valen · ) 

n the shallow rapicls f t . '· cwnnes · Long· nosed Dace 
J[ . · 0 cer· mn stream 0 1 f · · 
• w ganscus margarisc•ts 

11
, . 

8
• n Y auly common • ,m·ganta (C ) · 

Abundant in two colcl t. ope · Pearl Dace. 
taken in Pine Creel C s J emus, Elk Creek ancl Spring Creek. Recentlv also 

<, entre County. Local. ., 

14. 

15. 

16. 

17. 
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18. Clinostomus elongatus (Kirtland). Red-sided Dace. 
Specimens in our collection are from Mill Creek, Tioga County, but as yet none 

taken in Lewisburg region. 

19. N ot?·opis heterodon (Cope). 
As this species occurs in the upper Hudson River i t may be also in the Sus-

quehanna. No records to date. 
20. N otropis heteTolepis at1·ocaudalis (Eigenmann and Eigenmann). Black-nosed 

Minnow. The only specimens we have were received from Dr. A. H. Wi·ight who col-
lected them near Syracuse, N. Y. Probably our lack of warm, weedy, slug

gish streams accounts for our failure to collect any to date. 

21. NotTopis volucellus voluee1Zus (C011e). ho t l1iner. 
Common throughou e11· ork tate and i.lt western Pennsylvania. If this 
species is found in thi regio1J we lu:we .failed to recognize it to date, or the 

closely related Not,•of)is nelioi.ous ~rtrant~i1r61t·9 ( ope). 

22. NotTopis .hudsonius (Clinton) . 8pot-WI d ,Mltui<>W. 

N otropis httdsonius amaTUS (Girard). 
This species, only fairly common in this region, has given us some difficulty 
in identification. The specimens seem closest, however, to the subspecies 

amarus. 
23. NotTopis whipplii spiloptems (Cope). · Silverfin, Satin-finned Minnow. 

From six streams, including the river. U,sually abundant wherever found. 

Common. 
2*. Notro7,1is ana!os!(~n·us (Gimrd) . ilve.din, Eastern ilvcrftn. 

'rhose la t two peeies o.re very mueh a like. L\n alostanus is lllnllel·, deepcr-
bo<lied nnd has \ISllillly fewCl' ·tll!nt 37 l!cales in tl1e lateral line, whereas whip· 
plil. lm~ mot'O than 37. 'l'his species ~eem to be much lc s olnmOJL IJ1an tha 

pnwi.ou one, Lhough welm"e htk 11 some pccimens. 

25. rotroyis Mtt1wl"inoiilas lliUinesqlle. Lake hiuer. 
Dr. Greeley uys: "We •o11side1· this t11e most plentiful fish of Lal<e Erie." 

t i. nn·onunon or rare in the rcsl of New 'Yol'k nnd wl1ile i occurs in w tern 

Penusyll'!u~ia we h:we no 1· po:ds fo1· it locally. 

26. rotropiB r-ubollms (L\gassiz-). Rosy-.fm:cd hiner. 
We have ii ft·om U1e Loy(tlsock, Pen11 1:> 'rock nnd tlle ti\'Cr. • o.irly ommon. 

27. Tol1'07liS conm1us oomt~tw; (Agassiz) . Rc\1 Fin. ommon • hiner. 

1
l'his sub pecie is pi:obnbly the one we ltave here as one o our mosi eonunon 
fishes . The di!;til.lctions 1 etwcen it and tlte ot:her two st1bspecie 1 otropis 
co1'1111t·u fl·onicrlis (Agassi1.) aud. Z.'oWoz1i con1:t~t11 ()h1·ysooeplwlttts Rnftnesquc, 
nre difficult to <1etcrmiuo. Dr. rcoloy i coopern.tin to fix Uul ioentity of 
o~n· lo<~nl subspecies. Tbe red th1 o ·cm·s in all but our ol<1 st strenms, being 

mos ubw1dnnt in th l?Ools. 
28. Notro1>is pro IIC ( Olle). wallow iimrow. 

ncOilllllOll. A ew only luwe be n i lcutified to d~1te. 
29. 'otro7Ji11 !Ji{renat1LS ( ope) . nyuga Ijnnow. 

Thm1gll Dt·. Fowler 1dantHiod one of! my spccilucns us o thi species, we have 
failed of Into to take more of them. Dr. Rubh writes Lhnt we sllou1<1 find 

it in t ho weedy bn •kwatel'S lllong the 1·iver. 
SO. rotropi.~ yJhotogGnis ll/lltoc-nus (A.bbott). A-ttraeti"e H1mo"·· 

cemingly rnrc. D1·. Fowler luiS identifiecl spe imens I hn\'e sen to him as 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

38. 

39. 

40. 

41. 

42. 
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belonging to this species and notes thrtt tl e. 1 I lll'C records f · t 
eight counties within the Susqu IHHtn(l. d:rniungc. 

0 1 8 

occurrence in 

Hyborhynohus notat!tS (Rafinesque). Bllmt-11080 1 M'' • ( J 111nOW 
Common. Occurs m most of oux streruns. · 

•v 0 61 11lnOW. Campost01na anomal11m (Rafinesque). Sto1~-r· 11 . M' 
Uncommon. Only a few taken from warm streams 

Leuoosomus corporal~s (Mitchill). Fallfish, White Ohub. 
Common except m the colder streams c · · ommon 111 the river 

Senwti l11.s at1'01JWC!tlatus (Mitchill). Chub H . d · . . · orne Dace. 
Very common especrally m the lowlands · d tl · . . an 1e nver. 

Exogloss!t?n ?JWXtllwg1ta (Le Sueur). Cut Lips. 
Very common except in the cold trout st r . reams. 

J1o otemtgomts chrysole!tcas chrysoleuoas (Mitchill) c · Golden Shiner. 
ommon locally in wa.nn pools and backwaters. 

AMEIURIDAE. Catfishes. 

Ameiunts nebulos1~s (Le Sueur). Common Bullhead. 
Few streams m the region adapted to the bullhead 

. at the mouths of streams. Fairly common · Occurs in the river and 

Sclnlbeodes insignis (R·ichardson) M dt 's . . · a om. tone Cat. 
We have 1t from srx streams Fairly co 1 · mmon ocally. 

ESOCIDAE. Pickerels 

Esox niger Lc Sueur. Chain Pickerel Easter p· ,k c ' n rc erel 
ommon. In the weed beds of ou . 1 · Es . 1 arger streams 

ox amencanus Gmelin. Littl p· k . 1 . . w 
1 

e 1c ere, Grass P1ckerel 
e mve one specimen in our museum that . . 

data conceming it have been lo t p b rs undoubtedly this species but 
C t, , s . ro ably it was tak . , ' 

on 1 ary to the opmion of man fi h en 111 th1s region 

0 1 
Y s ermen the true pik E l · 

ccnr wre. It is in the Ohio and E . d . e sox uoius does not ne ra1nage, howevm. 

. ANGUILLIDAE. Eels. 

Angutlla bostoniensis (Le Sueur) C C · ommon Eel 
ommon. Not often taken in the seine. . 

CYPRINODONTIDAE Killifishes. 

Fundulus diaphanu.s cliaphanus (Le S . . 
In general r·are C . ueur) · Barred Killifish. 

, ommon In certain . 
matter of p1·esent study. coves m the river. Exact identity a 

43 PERCIDAE p . h 
• Perc;;:,:.~escens (Mitchill). Yellow Pe~ch ere es. 

y common in the riv . 
44. SU.sostutlio" vitJ·c ( r· . or, uncommon jn our c r·eek 

111" 1tchilJ) w · 
Also Cllllcd locnlly ''' ' . . nll:eycd Pike, Plke Perch. 
lmcom , 1 quehrumn. ahnon. • F d . 

45. Hadroptot"':~o;~lfc~~u[ ~~e;:) when _klJlcd by pollutio;~m Ollly m tlte t·ivcr. Rather 

n-are. A benutiiul s .' luelded D:u-ter. 
pccJes. Found hi three .f o our streams. 
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Boleosoma 1~igrll1!~ obm.steilt (R.a6uesque). olmtuie D.surt~ile lack of number of 
46. I: netica\1" all our l! ream . 

Very ·abUJtdnnt. Jl pr . • , 
1 

th lber found i.n the Ohio drainage 
'Ollll?a.red wttl e nun 

species of dnrtenl n.s c ·1 , (1919) listed fourteGn fol' the State. 
is quite not worllly. Fol' ~~ . 

CENTRARCHIDAE. Sunfishes. 

. L · fJ'>Me Smalt-mouth Bn ·g, 
47 Micropterus clol011U6tl· n.c • · .· . . 

. Co •rn.ke.~t in seven sb·eam flnd tlte 11' eL 
mtuon. . · L re-tnouthed J3n · . 

48 . .Aplites sc,hnou!os (Ln epcde). nr~ f, 1 e quiet stretches of the nver, 
llnrc. j) imcn in our collechon are tom t 

all(l Dufl'nlo 'reek. . 
. ( . nnd Val ) Bluegtll. Ifeliotlet·ca i1lOtsm· m · · · . 

•! · d 1 t common ovet· tl1e regton. Local. 
Int.roduce .. 0 p · k' seed Common Sunfish. 

50. El,p01110t;s gibliOSlt.S (Li.nna~us) . ~u~p ~~ver . Common. 
We ltnvo it :t't·out si.:o: t.rco.m nne te 11 . d S fi 1 

, ) Enstcrlt Long-eare un s t. 
51. Lepomis cmrit118 (Lumacn · · · 

Uncommon . Titk n i.u tluee trcams. 
i .habloplil e 1'~tpostl'is (llnlincsq\ae). Rocl~ Bass. . 

52. ' b,(>tlt in the cive.~· and tbe qmeter streams. 
1111\1011, 

COTTIDAE. Sculpins. 
. Miller's Thumb. Sculpin. 

-3 Cottus cognat1l8 lltchardson. .
11 

certain of our streams. 
n · but quite <lommon 1 . In gene1·al uncommon, 

AN ABNORMAL AMANITA MUSCARIA 

BY ALFRED G. LISI AND K. D. DoAK 

(Abstract) 

. mal reticulately gilled specimens o· 
On two successwe years a~nor 't. f the Morris Arboretum o 

. h been found 111 a por lOn o d 
A. rnuscana ave . Th ·us are intimately anastmno 
the University of Pennsyl~ama. e gl ce rather than the normal 

t a reticulated appearan , 
so that they presen 

0 
lt made of the abnormal form 

free spoke-like arrangement. u ures l 'al hyphae than ul· 
' . d rface growth but ess aerl 

exhibited more rapl su . A t dy of external characters Jl u 
tures from normal A. mus~ar~~- t ;h:t this form is closely related to 
a comparison of the spores 111 lCa es 

A. rnuscaria. 
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THE RELATION OF RECENT ORE DRESSING 
DEVELOPMENTS TO PENNSYLVANIA'S 

NON-METALLIC MINERALS 

BY STANLEY MICHAELSON* 

87 

Recent developments in the technique of mineral preparation and 
concentration will undoubtedly have an effect on Pennsylvania's mineral 
industry-especially on those non-metallic minerals which contribute a 
considerable portion of the State's wealth. The minerals to ·which these 
developments have already made t~emselves important are cement rock 
and bituminous coal, but other non-metallics which may be beneficiated 
by these new methods are graphite, anthracite, feldspar, sillimanite, 
chromite, and limestone for flux and chemical use. Variations of these 
known methods may be developed which will be used to treat other 
minerals such as glass sands, silica brick sands, etc. 'l'he second 
group mentioned above presents no difficulties in concentrating, but 
the commercial adoption of ore dressing methods to these products is 
not at the present time considered economically justified. The possible 
exception to this is limestone for chemical use; research is now going 
on to develop further the concentrating process for this. 

Before considering each of the minerals mentioned, it might be well 
to describe briefly what these new developments are. The two funda
mental modifications of modern ore dressing practice that affect these 
minerals are flotation, and a new development in the use of the ordinary 
Wilfley table that is so well known in metalliferous milling practice. 
This latter is called agglomeration and tabling. 

Flotation, in ore dressing nomenclature, describes a process in which 
certain reagents are added to the ore to be concentrated, and the mixture 
agitated to introduce a quantity of small air bubbles. The valuable 
mineral adheres to the bubbles because of the action of the added 
reagents, and is skimmed off with the froth which forms. 

.ll.otation a ~ppli c1 to the non-metallic mineral g ·oup t·epresel1ts 
a cl1W.er u.t tecbmque thau hat u d ju m tullic ot· ul~ hide flotation. 

l i acid, the reao-cnt alm .t unive· aUy u. ecl in non-metallic work 
teuls o float nearly all lllin l'al · so tl1at nul ss . u.itable depr sing 
rea • nts are u t>d to inhibit the fl tatiou o£ the unwanted material the 
once~trate wi!l be t o highly outaminated for utilization. In imple 

sulphide .flotntLOn u nally a xanthate i . elected wbich will have little 

*Mining Engineer, Institute of R€search Fellow, Lehigh University, Bethlehem, 
Pennsylvania. 
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or no effect on the gangue minerals, but will bring up, in the froth, the 

valuable constituent . 
The use of flotation in the concentration of non-metallic minerals is 

a comparatively new development. It had long been known that soap 
(which contains soluble oleate, or a similar fatty organic salt) would 
float many of the oxide, carbonate, and silicate minerals, but the science 
of preventi~1g the unwanted gangue minerals from floating with the 
concentrate had not advanced to a point where concentrates of sufficient 
purity could be obtained to make the operation economically worth 
while. It is only within the past few years that we have been able to 
approach a non-metallic flotation prqblem with any degree of confidence. 

The use of flotation reagents on gravity tables of the Wilfley type 
is a still more recent development of the Missouri Station of the U. S. 
Bureau of Mines at Rolla, Mo. The original work

1 
was done on the 

concentration of a sylvanite ore, but further work seems to indicate 
that this method can be applied to most non-metallics which are affected 
by flotation reagents, and especially on those ores in which the valuable 
constituent has a lower specific gravity than the gangue minerals. 
Suitable reagents are added to the table feed to cause the desired 
mineral particles to agglomerate. Actually, the process is very similar 
to flotation: the agglomerated mineral particles are entrapped with 
minute bubbles of air and are washed over the side of the table. I£ a 
classified feed is used, the separation that may be made is thorough. 
In the sylvanite treated by Coghill and others,2 the difference in specific 
gravity between the KCl and the NaCl grains was only 0.16, yet when 
tabled with :mitable reagents, concentrates of high grade were obtained 
and with excellent recovery. This principle finds application where 
the valuable mineral constituent is unlocked from the gangue in the 
ore at a mesh size too coarse for successful flotation, or for high recovery 

by that method. 
It has long been known that carbon-either a: :raphite or coat-

i. r adily floated with n o 1· a.gent exc pt that needed to produc a f r th, 
but ' t 'has remained for a uitabl demand :for pulv rized coal to make 
·u h a. separation from the impurities economically profi able. With 
th increa in th mnnber of p ul.v rize1 oal installation the method 
ha been dev loped to p1·oduce a hirrh-carbon oal coucentra that is 
low in ash and sulphur. Three plant ha.v l'ecently be n built b1 
the Pittsburgh district and are now operating to float bituminou coal. 

1 Concentration of Sylvanite Ores of New L xico by Ore Dressil1g 1:ctbo<1s: 

·e. S. Bureau of Mines, R. I. 3271, February, 1935. 

2 Op. cit. 
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1l'he plant . ts are um1 ually low, and th product£ 1 . . d . u a l <l Y marl-et 
\.ut hracit from mme ond uhn banl{ an r aclil b . · ' · 3 

1 1 
• b . . . . .) e sepa1atecl from 

bon au 1 u I ltll J a s1m1hn method bu t as yet t b . · . 
t1 mand for h 1 ulv r iz d material. el e 

18 110 

SlZ able 

The Portlaul m nt manufa tur · r in th Lel · 1 '\-r . . . ug l valley l1 avc 
been faced w1th the necessity of importinoo hig·h l' 1 · • • >=> - 1me roc r to blend w'tl 
their lower lime quarry rock for feed to the cem t 1 .1 

1 1 

1 

en n ns. In March 
934, the Valley Forge Cement m1 any placed 1· . ' . . · ll operation a flotati 

plant to produce a lugh-lnne concentrate f rom the ' . 1 on . . · u ower "'rade qt 
rock. While the pnmary .function of t:lle proc ". Iarry 

1

. · e was to mcrease tl 
une content of the kiln feed, the flotation plar t 1 le 

l 

. · 1 a so cut down overall 
p ant costs. Tins was clone by (a) eliminati 1 t h bl d 1 . 1 . I g wo s ovels used t 

en 11g 1 and low June rock as it was quarrl'ed. (b . 
0 

t
o b 

0 

' ) reducmg fuel 
consump 1011 y removmg uncombinab1e sT b f . . 

1 
.
1 

( ) 1 ICa e ore burn1n 0' 1n th 
n ns; c decreasing grindino· costs of tl1e cl' l . "' e "' m {er smce the h d ·r· 
was removed from the kiln feed· (d) ai cl b1: ar Sl ICa ' 1 ena mg the 1 t 
system to be sim1)1ifiec1 In otller pl t 't P an control · an s l would elim · t 
chases of high-lime rock and in man . ma e the pur
usable rock.

3 
' ' y cases, mcrease the reserve of 

. The process of floating cement rock will enable 
hitherto considered unsuitable for th f plants to use rock bl th e manu acture of ceme t d . 
ena e . em to make a higher grade prod t th n ' an still 
now producing. Also the same 1 t uc an the average plant is 

d
'ff p an would be able t l 
I erent types of cement from tl o rna re several 1e same rock by first · 

raw rock, and later by addin . the r . ' . . processmg the 
amount. g eqmred matenals m the necessary 

A similar method b t · 1 · · ' u wit 1 mmor variations b 
limestone of hio-h o'l'ade f . fl. ' may e used to produce 

f t o "' or ux and for the ch . 1 . 
o reat~ent by this method should b em-lea mdustry. Costs 

Tablmg and ao·glomer t' l e phenomenally low. 
f l' "' a IOn lave also been ap l' l o Imestone from flint 4 FI p Iec to the separation 

fl t 
. · ere the feed is 

0 atlon separation but tl l coarser than that used in 
1 

le resu ts obtained 
t iler nun rals which hav b are equally beneficial 

Clll ' . b! one o£ the above me:ho~:n .su~cessfully t:eated on a 1abor~tory 
and , Jllimauite. ' me ude graphite, chromite, feldspar 

Tltel'e ar . 1 . . ' 
. ev 1 a extcnstv dep it f f1 

gem u d rouble. o£ sou tll a l . p o ak graphite in the coarse-
a 1i1l. rn Jlll ylvani ''I'hi cr rrnd :Brecrwood Fl . · a . S material co 1 i 

nnd Met. Engrs. Teel p b otntion proeessina of limestone · AJ I u C 
• .Bcncfl in i;.g I. u . o. 606, Februnry, 1935. . uer. nst. of. fining 

Bureau f · cment l~n.w Mntcrial b o .ll ncs R I. 3247, March, 1935.s Y Agglomeration nnd Tabling: . S. 



90 
PENNSYLVANIA, ACADEMY OF SCIENCE 

readily be treated by flotation to yield flake graphite of i inch size, 
and a crushed marble sand of about the same diameter. No attempt 
has yet been made to concentrate this graphitic rock on a commercial 
scale, although no great difficulty is anticipated should the process be 

adopted. • 
In the same section of the state, there are many deposits of graphitic 

gneiss containing -&; inch :flake graphite. The graphite is easily :floated 
from the other minerals in the ore when it is ground fine enough to 

effect liberation of the :flake. 
The difficulty in the domestic graphite is not a technical one buV 

rather one Of economics. With the present prices for flake graphite 
in this country, local concerns cannot compete with the Madagascar 

producers. 
Many small deposits of chromite occur in Chester Lancaster ml!i 

Delaware counties and should a deposit be found large enough to bn 
exploited, little difficulty will be met in the concentration of this min raJ 
by flotation. Chtomite has been floated on a laboratory scale as coar n 

as 35 mesh. 
A similar situation holds for feldspar . While the different vad eti 

of feldspar have differences in floatability in general the spars floa 
readily from their usual gangue minerals. They yield finely groru1 
concentrates of high grade, suitable for use in the pottery trade. 

No large deposits of sillimanite are known to the writer; ampl 
taken from small deposits can be :floated to give concentrates of g o 

grade. 
Should the necessity of concentrating or eliminating impurities fro 

glass and silica brick sands ever make itself felt, such an operatio 
could easily be performed by the use of :flotation, or by agglom ratio 
plus tablill.g. In the case of these sands, our present knowledge wou 
lead us to float off the impurities and leave the clean sand as a tailiu 
since silica is one of the least :floatable minerals. The process voul 

then be the reverse of the normal one. 
Other minerals than those mentioned are amenable to t rea me 

by the methods described, but the market prices for many of tll 
preclude such a processing at the present time. Competition of othe 
more cheaply producing mines or quarries often prohibits treatm,e 
of the local deposits, but it is reasonable to expect that when pri 
advance, or the other deposits become exhausted, the methods me 
tioned above, or modifications of them, will be utilized in the vario 

non-metallic industries of this State. 
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DAILY, SEMI-LUNAR, SEMI-ANNUAL RHYTHM 
VARIATIONS IN ERYTHROCYTE 'coUNTS IC 

BY M. w. EDDY AND w. P. BITNER 

Dickinson College, Department of Biology, Carlisle 

ABSTRACT . 
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In this study it was sought to determine wheth . 
rhyOmu c cl of th numb r .f erytlu;o yte · pet ;rb~ny ~~~~-onologiCal .. t:t. b 1 . u lC nu wn ter ·was 
p•· n ill ~n uman ma e. rtlphie representa . £ h ~ 1 · · · lOU 0 t e number of 
CI"J· L Ll'O yte · p J." ubH~ nnllim ter of blood inclicat . · 
C>'cl o£ 2 to 30 'lays, on. i. tin"" of 4 to 16 1 'e ~ po . lble compl t 
uat iu" \Vith J.4. to l6 day b I \\~ a.v ·a"'e 'l'h a) . a ove average alt r-. "' ,. e av rage wa · 'l 
as the total for six months divided by the total numb c ns•c creel 
(}raphs also show hourly and semi-annual v . t" er of b!ood counts. 
indicate the possibiiities of a daily and . ana wns whiCh tend to semi-annual cycle. 

INTRODUCTION 

. The purpose of this paper is to present the d 
contribute to the justification of th h th . ata collected which will 
logical cycle in the number of erythe ypt o esis that there is a chrono-
• · rocy es per c b · ·lr ~u.strate ~raphically and explain the results. u IC mi Imeter, and to 

. The chief purpose however . t . . 
rhythmic cycles in th: number ~f IS ~h mvestlgate the possibilities of 
the. human male. These rhythms e~J rocytes per cubic millimeter in 
counts at the same time of day a~d .jrese~t, can be found by daily 
examination. ' ' I a daily cycle occurs, by hourly 

HISTORICAL REVIEW 

. The number of erythrocytes is und . 
hl od c l'PU cl p r cubJ'c milli. erstood to be the number of red 

t
l . meter o£ bl 1 I · .ua1 f h r Jativ Jlum b l' of . . oo . t l t h refor bviou. 

. n . r~ti011 and t h am \.11~ 0? ~:cle. c1 P l~ds l.l J~On the degree o.f cou-
l nclntdual s ain}l l c . tel, con tamed m the blood a .. d . an t'l\ l" ly y · )i f > D a ll 
munbe•· to be found i.:n. th tot ~e a sa. e conclusion a to the absolutG 
ih.el~ th ph nom n n o£ an inc:. ~~1a~s o~ t h blood ( 4) . • Tbjs explains 
~llmtet . after p rofuse w t' m t 1 llllmb l' of red cells p er cubic 
um tb e1· is a mark d lo ~ ~~g and . v re diarrhea . During tllis 
f r d cells incr as s per eu~i \\ a. x: :from the blood . t bu the n umber 

t he ~;dy may not b clutnged ~;~~Jlimeter tiJ.Oun-11 t he total number in 

umbers in parentheses refer t . . o Cltatwns at the end of th" IS paper. 
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Experiments seem generally to agree that nutrition plays an im
portant role in influencing the production of erythrocytes. However, 
''an absolute fast of thirty days produced no marked variation in the 
number of erythrocytes," according to Luciani ( 4) (p. 105). Numerous 
factors, doubtless, influence the erythrocyte content. If, through 
hemorrhage, there is an excessive loss of erythrocytes, immature r ed 
cells may appear in the circulation, thus showing the regenerative power 

of the bone manow (7 c · 9). 
chan ooe iu he pH o.f he blood plasma theoretically would affect 

tb nwnber oi erythro0yte. p r cubic millimeter because an increase in 
the allullinity increases the iz of the co1·puscle. Co ·pt cl o£ venous 
blood should there:fore, be la:r"'er than those of arterial and any condition 
p roducinoo acido ·i houlc1 increa. e their ize (2) . Tlri uifferenee in ize 
is not of uch magnitud t hat he effect can be (letected, since the 
uumbe1· of orpuscle is practi ally th ·arne wheth r t he bloocl b e taken 
from the arteries, capillaries, or vein (6). However, the munber is 
lower in blood from the lower extremity than irom the upper, "probably 
owing to the greater proportion o£ plasma in the more dependent pa1·t. 

of the body" ( 6) . 
The parent cells of the erythrocytes are in the bone marrow. The 

process of formation is going on continuously throughout life, and 1/ 15 
to 1j30 of the total number of corpuscles is destroyed every day ( 9). 
The life of a red cell after leaving the bone marrow is believed to l)e 
30 days (7). If 1/30 of the cells is destroyed each day,, then a balance 
between the rate of formation and the rate of destruction m~st b~ 
present if there is a state of equilibrium. 

The change in the number of erythrocytes from the arbitrary 
standard may be produced by a number of physiological variants. 
all such changes it is probable that it is more a question of redi tribution 
of erythrocytes than an actual increase or decrease in the number o 

cells in the body. 
Hourly counts probably would not indicate a change of the total 

erythrocyte counts of the blood content, but daily counts taken at tl1 · 
same hour should indicate gradual variations in the total number 0 

erythrocytes in the blood. 

MATERIAL AND PROCEDURE 

For a period of six months (September 25, 1934, to February 2 
1935) an erythrocyte count was made every day and the result platte 
on a graph. The subject was an unmarried male, age 24. 
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On every occasion the same pipette and the same Max L h . l b l" , evy aema-
cytometer countmg c ram er s ICLe vvas used Both are p d t f · ro uc s o the 

_ wo countm<Y Spencer Lens Company, Buffalo, N. Y. The slide conta1·11s t · 

chambers. "' 
The procedure was as follows: Every day between .12 :20 

0 
·1 · 1 1 p. m. and 

12 :4 p. m. a sten 1zec ancet punctured the middle · . 1. . . ' rmg, or rttle 
. finger prevwusly washed wrth 95 % alcohol and dr· · d "tl 1e WI 1 cotton 

The puncture was made of such depth that very little . · . _ . OI no pressure 
was reqmred for the exudatiOn of the blood. The first d. . r op was always 
reJected and the second used. The pipette was placed t th . a e usual 45 ° 
angle With the finger, and the blood drawn to the 0 5 l w· · . . · mar c. 1th the 
aid of a hand lens (magmficatwn 5 x) the level of tl bl d · . . re oo m the 
pipette was adJusted to the 0.5 graduation with mor·e s t d ure Y an probably 
greater accuracy. The hand lens was used also in tl d t t. · 

b bbl 
. _ 1e e ec wn of arr 

u es winch occasiOnally appear in the colum11 f bl d T 
l 

· 0 oo · he blood 
was t 1en chluted to the 1.01 graduation with physi· 1 .· 1 1 · 

d h 
o ogica sat solutiOn 

an t e hand lens 1Yas used to adjust the liquid t th ' Th · tt . . . 0 e proper level. 
e pipe e \\as shaken for two mmutes in the l ·"t a· l . b t t" tl · · ongi u ma aXIS and 

y ro .a wn, . _ms msurmg· a uniform suspension without clots. 
The first SIX ch·ops of the diluted blood were reJ· ected a d tl 

drop ,"tl tl · · · . n 1e seventh 
' "I l . le pipette _stillm a perpendicular position was l 

the haemacytometer slide. The eighth drop was rejec~ed a:d ~c:d u_pon 
was placed on the other countino· chamber of the r d A l e mnth 
free cover glass of standard siz; was l s I e. c ean, grease-
the diluted blood could be s . d lp aced gently on the slide so that 

. prea nne er the cover g·l l . . 
umform distribution of cells. ass, resu tmg m a 

If the cell!> were not evenl l" "b . 
chamber, the upper countin o· l y c Istn uted m the lower counting 
tribution in both was too m~e cu~~mber was us~d. If, however, the dis
and the whole procedure was qrep~a~e~ew specimen of blood was drawn 

After placing the cover glass tl l . 
to stand for two minutes D . le Iaemacytometer slide was allowed 

I 
· urmo· these two · t 1 · 

c eaned and dried in tl l "' mmu es t le pipette was 
1e usua manner 

'l'l• 11 w l' onntec1 in 4 o.f ih · . 
36. The mo . •quare. c - t ' I e qua r . m teacl of the en. tomar 

ouu .• t 1 ""l' ate,· tl 
rage P 1" ·()uare cani d to tl; . o . ' . 1e accuracy (5). 'l'h 
on ct £or clil t" ' e ond decimal place and multipli i 
d . u ton gave Lh total numb . . . . . . 

. Tln numb .l' wa p l tt - er p 1 cublc milhmeter of 
Throughout t it inv t" .o . l1 the ooraph. 

rout in e. I ife. Tht> t" · fi "'at_l~n the · ubj ct mad au ffort to }1"ve a n lUl 0 anslJ]O' ti . " 
nte th . nmc thiJlgs .for br~al -fn , nng, all(]. ating wa r egulated: 

' very day and his lunches varied 



PENNSYLVANIA ACADEMY OF SCIENCE 
94 

little. The dinners varied considerably. The count was taken before 
lunch every day, so that the nature of the dinner of the previous evening· 
would least influence the count. Cathartics were avoided, and mineral 
oil was used when a laxative was needed. No medicine of any sort 
was taken, and no illness, not even a cold, occurred during the entire 

six months. At no time were the leukocytes counted when they appeared with 
the erythrocytes. \Vhen an air bubble was present under the cover 
glass, indicating it had not been grease-free, the manipulations were 
repeated after cleansing in the prescribed way. All counting, of course, 

was done under 4 mm. objective with a 10 x ocular. 
On three alternate days of the same week a count was made every 

hour from the time of arising-7 :30 a. m. to the time of retiring-
10 :30 p. m. The average for each hour was plotted. Meals on those 
days were eaten immediately following the counts at 7 :30 a. m. 12 :30 

p. m., and 5 :30 p. m. 

RESULTS 

The average or norm for this individual was found to be 4,947,000. 
This figure was obtainecl by adding th counts for the entire period of 
six months which totaled 771,790 000 and lividing by 156, the number 

of daily counts. ' 
Graph I shows the variation from day to day. The average for the 

first 14-day period, indicated 9Y arrow along the base line, is abov 

65 

~0 

~ 

5.11 

45 

4.0 

3.5 

GRAPH I 
Showing daily variations in number of erythrocytes per c. m. in one individ 

over period from September 25, 1934, to February 21, 1935. 
Arrow heads indicate fourteen· to sixteen-day periods. 
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th. ;fhre million I iJ1 
takably i much l 

nnd tbe avern..,. o.£ the ec ud 14_da .· . 
wer than .five million Tl . 1 ~ penod umru -

. · llS a ternat1on of 14 a 
abo-¥ th ttverag Wlth 1 days below the averao-e does . . ays 
t.hronghout th e11tir ix month period, a raph II h~~~t. contmu 

111WON 
5.5 

4 s 6 
14 DAr PERION. 

1 z ! 7 10 8 

. GRAPH II 
Showmg the cmTe of Graph I cl' 'd d . B k . n 1 e 1nto fourteen- to · t d 

ro en !me indicates the . 1 f . Slx een- ay periods nouna or tins indivdual. . 

Graph II is plotted on the basis of 14- . 
the second period falls far b l tl to 16-day perwds. Here 
th e ow Ie average d h . ' 

e average. The next period •h. l an t e third is above 
to the I f " IC l reaches a low m l PIIU ow o the second period is tl . h . ar ~ corresponding IIR Ie mnt penod. This graph gives 

"' 

5.11 

' a 9 10 II lZ t 3 4 5 a ' 10 
..llmiiiL. 

- Showing the curve of th GRAPH III 
rc.r th · e avera h ree alternate days of tl ge ourly count from 7 ·30 

Je same week. . 
a. m. to 10:30 p. m. 
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an inc1ictdon of. a rhythm which would be a semiannual or "tri-annual" 

cycle whicl1 i probably a. . asonal one. 
raph III sllOWS th urv of variation in hourly counts during the 

day. Each point on the curv represents the average for the three 
day at that bou.r. 1·aphs II and III show some similarity. There is 
a high and a low period in each day just as there is a high and a low 
periocl each 14: day , au1 a low. occurring every seventh to ninth 14-day 
p riod orre. pouclinoo to the low hourly counts that were found upon 
a:ri ing and at the en l of the day. This would indicate a rhythm 

superimposed upon a rhythm. 

CoNCLUSIONS 

From this investigation of the number of erythrocytes per cubic 
millimeter of blood in one individual it is concluded that the variations 

indicate a daily, biweekly, and yearly rhythm. 
A continuation of this problem in other individuals anel covering 

a longer time may reveal variations in these rhythms. 
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THE GYPSY MOTH SITUATION IN PENNSYLVANIA 

BY T. L. GuYTON 
Pennsylvania Department of Agriculture 

An infestation of the gypsy moth (Port het?·ia dispar) was di cov 
at Inkerman, a small mining village near Pittston, Pennsylvania in 19 
by F. Spadi, who at that time was a student at Pennsylvania State Colle 
This infestation came to the attention of State and Federal nt01nologi: 

Surveys were immediately begun to try to determine the extent of on July 26, 1932. 

infestation. By January 1, 1933, 110 square miles were known to conta 
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,catt I" l infc. b1tiom wit.h a central ar a f 1- . 
in.fe t d. n July 1, 1933 th ar a ,q1 nhu·o." l t~par lmle o-en rally 

JL Jul l j J03..J: lo 470 :quure mile T'·l . "'~ .. _3o quar mil . and • t e ,eternu t. 
po iule a · fit . r . ult of ll Mit.ian"l "'Out· .1 mt LOll · we1· mad . . . ... • " moo wor c. '1'1 ' . 
111f . tntwn cente1· 11b nt lnkerman and, 1 f . le a.1e:t of ' neral 
tre£' - ,.a. common about thi · c nt 

1
. v 1.enl louml ml93 .... defoliation of 

. . . · · cnera c · li · · 
mother chstncts. 

0 
atlOn ha. uo occurt· d 

The land in this part of the State is , 1 f 

l 

. . o" nee or tbe mo t 
coa compames. It IS mountau1ous ar 1 tl s part by laro·e lc 1e surface · "' 
growth of trees and other plants ft . 1 . IS covered by ''"eecl c ' ums uno· favorabl ,. 
well-being of the gypsy moth. o e conmtions for the 

Since finding this infestation an ext . b . 1 ensive eraclic f 
een carnec on by State and Federal d a ron program has 

f 

epartments T tl . . 
acres o woodland and 2 594 11 •1 f . · o us time 83 511 

r ' 11 es 0 roadside l b . ' 
scouted. \v orthless trees and brush I 1 1a ve een mtensively 
chiefly in the area of heavy infestatiowve l~en cleared from 4,417 acres !~ad and 5,000 ga llon,of fi'h oil werec n. I . on t 130 ton a of acaena te of 
h.es and 6,501 acres of woodland. Al~e~ I;1 spraymg 8,763 town proper
kbillecl by painting with creosote and 2; ;09 ofl 2,328,826 egg masses was nne er urlap bands. ' arvae were crushecl 1 

Results of extensive scoutino· leal 
the_ outside of the infestat ion in Pen:lcs us to. believe that we have reached 
tations are small and scattered. ylvama, and that many of the infes-

As an adjunct to scouting, so-callec . 
:re _not cages but small cans contai) ao~semblmg cages are used. These 
,emtal organs. The male moths are m, a benzol e~tract of the female 
these cages and are cauo·ht in t t attracted considerable distance t 
put out and attended ov~r ree anglefoot. These ca ·es h s o 
infestation. 'l'he tal . . f a large district outside of tl lg ave been 
tion, but it call . ~mg o. a male moth may or ma' le mown area of 

~:f,:::::~ ;~,1:~~::~:::~~~: ::;~~:~:~.~:;",:,~.' ;~~h~~:: h:~:: ~~ J;~ fe~~; 
A t t . 1e mfestation ur scoutmg has 

• a qntn·antm e is in fo:r .. 
mat 'Uli· ~ithin nu:l t . c governmo- the mov 
quru.·a111.in 1" h:ict t~ 1 owts outside the !mown ar a eJ;1. u~ of 1 _lants lllld 
for t p~·oduct ~ l movement of uch m t .:. o mfe tatlOn. This 
i llll .l ·tone ·n ] · · a llal. ns ntu· 

o Jl!" vent nrtificial, . ' 1(, Ifi lli for. 'lurino- tl . ry tock, 
pl a<.l o1 th ill t. l:> t ntne year. This 
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Biology De-part1JI{}/tt of t11e Pitts1J1~rgh S1ein an<1 Canoet· Foumdation 

Macht and Living -ton (1922) h wed tbat coca ine and its decom
po ition product by hydrolysis ( ero- nin , m thyl alcohol an 1 benzoic 
acid) ar "'--tr mely to):ic to animal tissue. but ar le to:ric to I lant ti -
ue . F Uowin.r up thi work, 1:a •b.t ancl.hi cowo ·l l' (1931) d v loped 
what they l'U1 d the phyto1 h armacolpgicnl te t . ing ·his t.e t they 
at tempt cl to d termine the r elativ to.·i.citic of blood rn fl'Olll. pati nts 
with varion 'l is a e ·- ·uch as ptPnlioiou · Clflt.emia P m.phig1~ v ulgwris, 
a11d mnn r other. . 'rhe t · t n develop cl b th work rs i laim d to be 
of valu in di.n <Ynosin • di ea:er wher e the arly ymptom · are lacking or 

om t im onfli t ing. 
'r h t ·hniqu us ndvocated by :Macht and Pel (19 1) may be sum-

marized a · allow. : 

1. ced: f Lnpimts albus H a1· :w gii a1·e . aked over night in tap 

water . 
2. 'l' h oakec1 se cls arc r l 'O lted in ground 1 ha.gmun placed with 

the h ilum dO\\'l1Wa1·c1. Th plHlgnum is t o b thorougl1ly 
·washed t l' mov a i 1·, d1·i l and then wate1· ad l d t appr oxi
mllt 1y 0 per c nt. o.l! th wei<'>'b t of t11e mo . 

3. After about 4 hont · in the pbagnUJil lun·dy e llin<>'. with 1:00t. 
o£ appr oximately qual l •ngtb al'e el cted and th r at length 

m asnr c1 in millim t r . 
The root ar h u. i:mmer d in a one p r cen t . . oh1.ti n of the 

enun to b te ted and 1~:ept in a dark room at 22° . ·or 4 honr!i. 
5. A1 e:r 24 h our th 1· <H" again m A tu·ed and the a\•era e growth 

is then d termi11 d. 
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moi. t nin O' filter paper in Petri dishes and the measured rootl t f 
]~((pll ml"lt.S sativum (Radish) were placed therein After 24 ho ~ts 

0 

· urs, I was 
found that the plants did not respond to the serum ''toxins '' Th p t · · e en 

ish apparently made an excellent moist chamber but the salts and pro-
t i11 ·of the serum did not affect the plant growth In all subseq t 1 . · uen worl 
l'OOt l t were immersed m the solution. 

n of the many experiments tried, some of which will be reported 
p) . wh re, was to test numerous plants from widely separated g · h . roups, wit 
th hope of findmg other_ plants. that might be more sensitive than the 
plant used by Macht, that IS, Lupmus. Likewise it was thou ht d · bl . ·· ' g esira e 
t o 1•un parallel tests With two or more plants on the same bl d . . . oo serum as 
a •l'ltlenl check on Lttp~nus. 

already suggested, the first plant tried was Raphanu Th" 

l b 
. s. IS was 

f ttfl< to e unsatisfactory for experimental handling Th dl' 
ll d 

· e see mgs 
v ry sma an were supersensitive to all sorts of env· t 1 

l
't ' . uonmen a con-

< 1 ton . Many of them died from handling. 
~oth 1' plant tried was F agopyrttm escnlentum (buckwheat) . 

plnnt t.'i rugged and sprouted well. It is not easily affected b h. T_his 
and the rootlets grow very rapidly Howeve h . Y andlmg 

1 
· r, w en Immersed the root 

sene s out numerous side or secondary rootlets which l ' 
mPn-mrement very difficult. rna re accurate 

ll'iu.m ascalonicum (onion) seedlings were found t b 
ga•ow v ·y slowly and to be very variable in th .. o e too small, to 
. ohrti01~ . elr responses to serum 

r ~ wa thought possible that a rootlet normall 
Ph. IJc nvit·oruu nt might be best d t y accustomed to a hydro-
( wmup willow) cutting·s . a ap ed to exposure to solutions. Salix 
~ . were Immersed in tap wat Aft 
<' •ty:, root lPts were lonO' enough t er. er about 14 
test. period 118 rootlet; gre o measure and use. During the 24 hour 

II f w a mean amount of 786 
. lnu or experimental purposes. . mm., an amount too 

I!owey t· the r esponses of the s . dl" 
cor n) lllll.1la1ecl those of L . ee mgs of Z ea ("White Rice " pop-· 
1 1 .1npmus very closel A 1 

I soak d seeds sprouted a d tl y . arger percentage of 
tt·eat.Jn nt. The 198 dl~ lese were .also less afi'ected by experimental 

t 
. . see mgs grown m Sh. 1 . 

a ta ule I a mean growth f 9 78 lVe so utwn for 24 hours 
5 r. o2 T 0 · -+- .3910 S E Th t d · ·•' . he mean growth for 464 L . . . e s an ard deviation was 
t ~· tmen twas 11.26 mm. -+- .1373 S ~mes exposed to similar experimental 
. on quentl,r, these seedlin s wer . . The standard deviation was 2.321. 
m many of our later experi~ents . e added advantageously as test plants 

ra hf. and his coworkers s 
spha..,nun1 and have also r eport d pr~uted seedlings in washed, ground 

e usmg sawdust. Numerous tests showed 
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that roots of seedlings sprouted in sphagnum and then grown in Shive 
solution for 24 hours do not grow as long on the average, as those of 
seedlings sprouted on moist filter paper in large, sterilized Petri dishes anc~ 
then grown in Shive solution. The 330 sphagnum sprouted Lnpinns roots 
when grown for 24 hours in Shive solution, had a mean growth of 7.73 
mm. -+- .0872 S.E. as compared to a mean growth of 11.26 mm. -+- .1373 
S.E. for 464 Petri dish sprouted plants grown in Shive solution for 24 
hours. Sprouting in sphagnum conditions a lower rate of subsequent 
growth than sprouting in Petri dishes. 

It may be concluded from the data presented in this brief report that 
"White Rice" popcorn seedlings respond similarly to those of Lnpinns 
in their reactions in blood serum nutrient solutions and may be used 
successfully in the phytopharmacol ogical test. It may also be noted that 
seedlings sprouted in ground sphagnum did not gro\Y as rapidly during 
the observation periods as did those sprouted in Petri dishes. 
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THE COMMON ALGAE OF BERKS COUNTY, 
PENNSYLVANIA 

BY \VARREN S. BucK 

Fleetwood, Pa. 

Doubtless a need exists for a survey of the fresh-\Yater algae of our 
State. \,Y olle 's descriptions are often indefinite; since his time many 
algae have been moved to other genera, and many new genera have 
been established. Van Drersal has done some splendid work in the 
1\'Iyxophyceae of the western part of the State and various other surveys 
are gradually bring·ing to light our many species. 

It is hoped that this preliminary report will contribute its share 
from the eastern and central part of the State. 

This work is being clone under the direction of the Department of 
Botany, Pennsylvania State College. 'rhe photographs were made m 
the biological laboratories of Albright College, Reading, Pa. 

No attempt has been made to name each species accurately, but rather 
to classify the various genera. Due to the fact that fruiting specimens 
were not obtainable in all cases specific determination would have been 
barely more than a guess. 

PENNSYLVANIA ACADEMY OF SCIENCE 

}\l[yXOPI-IYCEAE 

Gloeocapsa Kutzing, 1843 
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Found on rocks in Lake Ontelaunee. The cells are spherical, each 
covered with a gelatinous envelope, and the entire coenobe, consisting 
of several cells, is also enveloped. 

Oscillatoria Vaucher, 1803 
Grows m almost every pool, stream or moist situation. The cells 

are of g-reater width than length, and the free ends of the trichomes are 
rounded. 

1lf erismopeclia .1\!Ieyclen, 1839 
Found in a dam at Hopewell Furnace and Kutztown swimming 

pool. The colonies consist of flat gelatinous masses, and the cells are 
arranged in groups of four. 

Anabaenopsis vYolosbynska, 1912 
Found near Pine Forge. The trichomes are slightly contorted, and 

the heterocysts are found at the ends of the trichomes. 

HETEROKONTE 

T1·ibonema Derbes and Solier, 1856 
Common in temporary pools. The cells are barrel-shaped, and con

structed of H pieces. They contain no pyrenoids, and are yellow-green 
in color. 

RHODOPIIYCEAE 

Bat1·achospermwn Roth, 1797 
Found on rocks in a swift running stream flowing into the pond 

at Hopewell Furnace. The thallus is freely branched, and of a gelati
nous texture. The tufts vvhen examined macroscopically resemble 
small dark bulbs in a gelatinous string. 

BACILLARIEAE 

Many species of diatoms ·are found to exist m Berks Co., but no 
effort has beei1 made to determine their genera. 

CHLOROPHYCEAE 

Protococcus Agardh, 1824 
Very common, on most every tree, stone, or fence post in a moist 

situation. The cells are spherical; solitary, or in clusters of two or 
four. 
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Microthamnion Nageli, 1849 

Found with other algae on the glass sides of an aquarium. It is 
very small, and its peculiar branching, with all of the branches of the 
thallus having the same diameter, makes it easy to identify. 

Cladophora Kutzing, 1843 

Common in all parts of the county on stones in streams, in watering 
troughs, and in springs. The lateral branches are an outgrowth from 
the upper end of the cell, and a cross wall is laid down near this point 
of origin. Terminal cells are not attenuated. 

Stigeoclonium Kutzing, 1843 (Myxonema ]'ries) 

Not so common as Cladophora, yet similar ·in habitat and form. 
The terminal cells, however, are attenuated. The filaments are enclosed 
in a watery, flat, gelatinous sheath. 

Draparnaldia Bory, 1808 

Quite common in various part of the county. The plant body is 
macroscopic, pale green, and in a watery gelatinous matrix. It is often 
forind in great abundance attached to rocks in streams of spring water. 

Spirogyra Link, 1820 

Common in every part of the county. It is easily identified by the 
spiral arrangement of the chloroplast within the cell. Gram's iodine 
solution is excellent to bring' out the appearance of the pyrenoids and 
the nucleus. 

Zygnema .Agardh, 1824 

Common in all parts of the county. .An excellent pool of fruit~g 
material exists one mile east of Reading. Each filament in Zygnema 
stellata contributes equally in the formation of the conjugation tube, 
and the zygote develops in the fem;:tle cell. 

Mo1tgeotia .Agardh, 1824 

Fairly common in springs, ponds, and semipermanent pools. The 
O'enus is easily determined by the fact that the chloroplast does not 
5 . . 

extend to the end of the cell, and by the lineal arrangement of the 
five or six pyrenoids in each cell. The photograph was taken with a 
red light filter. 

Oedogonium Link, 1820 

Quite common. .A good pool of fruiting material is found along 
Tulpehocken Creek near Van Reed's paper mill. The genus is recog-
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nized ·by a series of transverse striae. There are two types of gamete
forming cells. 

V aucheria De Candolle, 1803 

Common in all parts of the county. .Aquatic or growing on damp 
soil. Good fruiting material was obtained at Belle .Alto Farms, and 
in a spring one mile east of Fleetwood. The filaments do not develop 
cross walls, and are only sparingly branched. · The filaments are multi
nucleate, and oils, instead of starch, are usually formed. 

Desmidium .Agardh, 1825 

Found in a ditch along the Reading Railroad between Mohrsville 
and Shoemakersville. The filaments are spirally twisted, and the cells 
have a median constriction forming semi-cells, each containing a single 
chloroplast. 

Stichococcus Nageli, 1849 

Found in a semipermanent pond in A.mity Township. Trichomes 
when first described were thought to be in few celled filaments. (Nageli, 
1849). It has been found to grow into filaments of indefinite length. 
The ends of th-~ filaments are always rounded. 

Ulothrix Kutzing, 1833 

Rather common in Berks County. It can be determined by the 
fact that the chloroplast is a girdle which oniy partly encircles the cell. 

Pediastrum Meyen, 1829 

This genus is common in almost every pool and ditch. The plant 
consists of a stellate plate one cell thick, which may be entire or per
forate. Each cell is capable of producing zoospores. 

Scenodesm1ts Meyen, 1829 

Found in practically every body of standing· water. Many species 
occur in Lake Ontelaunee. The cells are always in twos or multiples 
of two, and have either smooth or spicate walls. 

Closterium Nitzsch, 1817 

Common in habitats similar to those of the preceeding genus. The 
cells are always attenuated to a point, and usually appear lunate. The 
cell walls are usually brown. 
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Oosrnarium Corda, 1834 

Common in ponds with other algae. The plants are unicellular, and 
have a deep median constriction. 'Each semicell contains a chloroplast. 

Tabella1·ia Ehrenberg, 1840 

Found in a pool near Douglassville. The cells are tabular, and 
arranged in zigzag chains, united to each other by gelatinous cushions 
in their corners. 

Oharaciurn A. Braun, 1849 

Cells are ovoid and sessile. They were found growing epiphytically 
on other algae. 

Tetra~lantos Teiling, 1916 

Found in Lake Ontelaunee. The cells are curved, and arranged in 
four celled coenobes. Two cells lie in the same plane, and the other 
two are vertically joined to them. The colonies are often surrounded 
by a gelatinous ei_tvelope. 

Ankistrodesmus Corda, 1838 
Found in many pools and in aquaria. The cells are slightly lunate, 

long, narrow, and gradually tapering to a point. 

Rhizoclonium Kutzing, 1843 

Found in stagnant pools. The cells resemble those of Cladophora, 
except that they are either not branched at all, or the branches are 
only one or two cells in lerigth. 

Hydrodictyon Roth, 1800 

The plant consists of a reticulated coenobe. 
ulum is usually bounded by five or six cells. 
sac•like reticulum. 

:Volvox Linnaeus, 1758 

The space in the retic~ 
Young colonies . form a 

'Found in a semipermanent pool near Shoemakersville. The colony 
consists of a large number of cells. The peripheral cells bear two 
flagella. 

Staurastrurn Meyen, 1829 

Fairly common in stagnant pools; many were also found in Lake 
Ontelaunee. Most of the cells are radially symmetrical, and triangular 
in end view. They are variously ornamented with symmetrical designs. 

PLATE 1 

PLATE.-1. Vaucheria, showing sex organs; 2. Batrachospermum; 3. Oedogonium, 
showing· female sex organs; 4. Spirogyra; 5. Oedogonium, showing male sex organs·; 
6. Merismopedia. 



PLATE 2 

PLATE.-1. Stigeoclonium; 2. Cladophora; 3. Draparnaldia; 4 and 5. Zygnema; 
6. Desmid:um; 7. Tribonema; 8. Diatoms; 9. Mougeotia; 10. Closterium. 
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EuGLENOPHYOEAE 

Euglena Ehrenberg, 1838 
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Found commonly in protozoa cultures. They are green, uniflagellate, 
free swimming, and have a red eyespot at the anterior end. 

Phacus Dujardin, 1841 

The motile green cell is flattened ventrally, rounded dorsally, and 
somewhat twisted. The periplast is ornamented with longitudinal striae. 
It has been found in cultures with other protozoa. 
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SOME EFFECTS OF CASTRATION AND OF GONAD 
GRAFTS ON CONODUCTS OF TRITURUS 

VIRIDESCENS VIRIDESCENS 

EDNA HIGBEE 

Zoology Department, UniJversity of Pittsburgh 

The conditons to be discussed resulted from experimental modification 
of the secondary sexual characters of adult aquatic forms of the red
spotted newt, T1·itunts viridescens vi1·idescens reported by Higbee (1934). 
The internal changes to be described are the effects produced by the fol
lowing types of experimentation: (1) Castration; (2) supersexing; (3) 
testicular grafts in castrated female animals; ( 4) testicular implants in 
castrated male animals; ( 5) ovarian grafts in castrated male animals. 

To determine effects on internal organs, autopsies were performed 
when the operated animals died and the following points were noted: ( 1) 
whether the grafts (ovarian or testicular) had persisted; (2) whether the 
host's gonadal tissue (ovarian or testicular) was present along with the 
transplant; (3) to what tissues of the host had the transplant if present 
become attached; ( 4) whether the graft had induced any changes in the 
male or ·female reproductive structures, especially the rudimentary 
oviducts, or the mullerian ducts. 
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INTERNAL CoNDITIONs FouND IN HosTs 

A thorough search for testicular nodules or for fragments of ovaries 
which might have been left behind and regenerated in any of the_ 6? ca_ses 
of male and female animals used in the feminization and masculnuzatwn 
experiments failed to reveal the presence of any gonadal ti :u other than 
the particular implant. In the 53 cases of en ' t.l·at l met I 110 trace. of 
testicular tissue could be found. However th tran plan te 1 t i · l vaned 
in size. In the ovarian tissue the number of eggs which it contained 
varied. The attachments of the implants to tissues in the body cavity 
also varied. The grafts were found attached to one or two of the fol
lO'\\lll•' ti. ues of t he h t body (a ) b ely wall , (b) £at b ely (c) Eve~· · 
(d) me entery of the int stiue, ( ) hm•·· . Qni t f r quently t'h testJ 
imr lant wa. found attach c1 at th o cau la l end to th .fat bo ly an~l fit th. 
cranial en :1. to the li-ver o1· to th hmg. 1J1 other ca. e th l ·tJ graft 
was found attached by a tubule to the mesovarium. Efforts were ma~e 
to place all te ticular in plant .in upersexed males betlreen the dermis 
and muscle layer but 11 autopsy ·om• of the transplants were found under 
the epidermis and still others w re f ound in the muscle layer between the 
dermis and the peritoneal lining of the body cavity. In the latter_ cas~s 
the bulge of the pocket instead of extending to the outside of the annual s 
body protruded into the body cavity. . . 

A check of the points of attachment showed the followmg numencal 
distribution of the contacts. In '10 of the animals it was found that the 
"'rafts were attached to the body wall (either in the incision or to the 
~eritoneum lining the body wall), or to the mesentery of the intestine. 
In five of these animals it was found that the implant was also attached 
to the end of the liver by a fine strand of mesentery. In six animals the 
testis grafts were connected by a fine mesentery of the intest_ine. In two 
animals the engrafteclmaterial was found connected by a thm mesentery 
to the upper end of the lung. As has already been mentioned two gr~fts 
were found attached by a tubule to the mesovarium. In ten cases the Im
plants ·were found with only one point of attachment and that was to the 
incision in the body ·wall. The attachments of the graft to the body wall 
and liver were the most favorable points of contact for the graft (placed 
in the body cavity) as they seemed to possess the most abundant supply 
of blood. This observation agrees with those made by Adams (1930), who 

t t S ''Those grafts which had united with the liver or body wall sa e , . 
possessed the most abundant blood supply, were gener~lly largest m total 
bulk of tissue, and also contained many large oocytes w1th ~goodly amo~nt 
of yolk and pigment, besides the m.edium and small-s1zecl develop~ng· 
eggs.'' Histological examinations w1ll have to he made to determme 
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whether mesenteric cells hold the implants or if cells of the organs in
volved are responsible. 

Adams ( 1930) in her work on Triturns ·uiridescens viriclescens found 
that ovarian implants in the male caused the rudimentary oviduct to be
come larger and markedly convoluted so that the regional differences stand 
out more clearly. De Beaumont (1929) in his work on Triton cristatus 
and Adams (1930) both point out that this enlargment seems to be due 
to the number of oocytes present in the graft which were forming yolk at 
the time. In my castrated males with ovarian grafts I also found the 
rudimentary oviducts had become larger than they are in normal male 
animals. 

In the castrated animals no particular internal changes have been 
noticeable enough to describe at this time. 

The writer has found the following specific results. In castrated 
females ·with testicular implants, the oviducts were found to be decreas
ing in size and thus showing that the graft which had become established 
was exerting a slight influence on the host's body. This was verified by 
one case of partial sex reversal previously reported by Higbee (1934) and 
by data on supersexing appearing in the following paragraph. 

In males which had been supersexed the writer found that the rudi
mentary oviducts became smaller and more rudimentary in appearance. 
This is probably clue to the presence of a greater amount of testicular 
hormone and can be correlated with the observations previously made by 
the writer and others on the secondary sexual characters that supersexing 
causes them to appear oftener and remain visible for a longer time than 
they do in normal 7'7'itnnts males. 

In histological examinations made to date, it has been found in 
ovarian grafts ranging in age from eight days to 224 days that the oocytes 
had not degenerated and resembled those found in normal female 
T7·itttnts animals. In castrated females with testicular implants and in 
the testicular grafts in supersexed animals, cysts were found filled with 
spermatogonia. Here again the cellular structure of the engrafted mate
rial was found to resemble normal tissue. 

In summing up the results one may say that testicular implants in 
castrated female animals cause the oviducts to decrease in size. 

That ovarian grafts in castrated male animals cause the rudimentary 
oviducts to become larger in size. 

That supersexing males causes the rudimentary oviducts to become still 
more rudimentary in structure. 

That under microscopical examination of engrafted material, the 
cellular structure of the implants resembled normal tissue as long as 224 
days after implantation. 
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A COMPARATIVE STUDY OF THE MESENTERIES OF 
THREE SPECIES OF THE GENUS TRITURUS 

BY RUTH E. GuiHER 

Department of Zoology, University of P.i-ttsbw·gh 

In general a mesentery is a sheet or strand of connective tissue which 
supports an internal organ from the internal body wall, or which con
nects any two or more internal organs: In a specific sense, a mesentery 
is a connective tissue which suspends a digestive organ. A ligament is 
connective tissue which suspends organs other than a digestive organ, 
or it may connect two or more inte1'nal organs. 

The first thing to be considered is the need of mesenteries in the 
body of any animal. Three reasons that immediately present them
selves are: (1) support, (2) retention of organs in their position, (3) 
prevention of obstructions or knots in the intestine. 

A brief history of the embryonic development of the mesenteries 
shows how they change from the simple to the more complex. At first 
there is a vertical mesentery extending the length of the body· cavity 
and supporting the almost straight alimentary tract from the dorsal 
median line of the body cavity. This mesentery is really two, the dorsal 
mesentery and the ventral mesentery. As the embryo becomes older, the 
alimentary canal lengthens more rapidly than does the body. Thus 
the tract ·becomes bent upon itself and the dorsal mesentery continues 
to be attached to the alimentary canal throughout its length. The ven
tral mesentery does not follow the convolutions of the alimentary tract 
for it becomes comparativel3r narrower and drops its connection with 
the tract except in the caudal and the cranial portions. 

\Yhile these changes are taking place two future organs are being 
formed, the pancreas within the dorsal mesentery and the liver within 
the ventral mesentery. But as embryonic growth continues the other 
organs develop and the mesenteries are not so simple. The liver no 
longer remains suspended by the ventral mesentery alone, but attach
ments with other organs are formed. 

Different adult vertebrates represent different stages in the develop
ment of the mesenteries. In some of the most primitive forms the diges
tive tract is nearly straight and the dorsal and ventral mesenteries are 
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present but the folds and reduplications of the dorsal mesentery, which 
are characteristic of the higher forms are very simple, or are lacking. 
In general the embryonic development of the mesenteries of any form 
recapitulates the progress which has been made by that species and its 
ancestors. Thus in the late stages of the human einbryo we find the 
mesenteries more highly developed than those of the adult salamander. 

In the study of the mesenteries of the salamander three species of 
the genus Triturus were used: (1) Triturus viridescens viriclescens, 
found in western Pennsylvania; (2) Tritunts torows, found in Cali
fornia; ( 3) T1·itunts 1Jyn·hogaster, found in Japan. 

The primary function of mesenteries is to support the various internal 
organs. These organs may be suspended from the body wall or one 
organ may be suspended from another organ. Thus, we find the intes
tine suspended by the dorsal mesentery, but the spleen is supported by 
the stomach and the hmg, in the case of any species of the genus 
Triturus. 

The mesenteries not only suspend the various organs within the body 
cavity, but suspend them in such a manner that each has its alloted 
position, and does not interfere with the other organs. The parts of the 
body could not function normally if the parts were so placed that they 
were crowding one another. Not only must crowding be avoided, but 
each organ must be attached so that it will not interfere with its neighbors. 
Interference not only prevents proper functioning, but in man repre
sents discomfort as well. This discomfort and lack of normal function
ing is experienced when a kidney becomes loosened from its mesenteric 
attachments. To enable the organs to be more firmly attached and to 
secure for them more stable positions, many organs have two or three 
mesenteries instead of one. 

If the long sinuous length of the intestine were to lie free within the 
body cavity it would soon become full of knots and kinks which would 
be caused by the muscular movements of the intestine and the accom
panying movements of the food mass within the intestine. No animal 
can continue to exist if the elimination of waste matter is prevented by 
obstructions within the intestine. The accumulation of toxic materials 
will soon bring about death. But the attachment of the intestine to the 
body wall by a mesentery prevents any great movement of the intestine. 

In all forms of Triturus which we shall discuss the mesenteric plan 
is similar but specific differences are to be found. In general, the dorsal 
and ventral mesenteries are present. The dorsal mesenteries have 
numerous reduplications which suspend org·ans in the body cavity. The 
same org·ans are connected to each other but the extent of the connecting 
lig·aments is not always the same. 
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In T1·itunts viriclescens viriclescens, T. pyrdwgaster, and T. torostts, 
the lung, testis, and fat body of each side are supported by a long f~ld 
of the dorsal mesentery. In these three forms the ligament supportmg 
the lung and the fat body is continuous and the testis is in a small out
pocketing of the ligament supporting the fat body. 

In Tritttrus viriclescens vi1·iclescens and in T. py1·rhogaster a very 
small lio·ament having the form of a fold extends from the cleft in the 

0 . 

mid-anterior margin of the liver to the left lung near the base. But m 
T. torosus this ligament is seen quite plainly. It extends from the 
cleft of the liver along the anterior margin and around one-half of the 
left margin of the extreme left portion of the left lobe of the liver. It 
then connects the liver to tl1e left lung near the base. 

In T'l"itnnts viTiclescens viriclescens the ligament connecting the liver 
and stomach is reduced to a narrow band or to two comparatively narrow 
bands of tissue. In the two other forms the ligament is continuous and 
extends from the pyloric region of the stomach to the cardiac region. 

vVe notice that the differences between Tn:tttrns viriclescens viri
clescens, T. torostts, and T. 1Jyrrhogaster are very slight and are differ
ences in the size and extent of two ligaments. 

THE RATE OF' REGENERATION IN RELATION TO 
THE DEGREE OF INJURY 

BY CHARLES J. s. LEWIS 

Department of Zoology, University of Pittsburgh 

The phenomenon of regeneration or the replacement of lost parts has 
lono· been a fact of common experience. By means of this process plants 
ancl animals are able to restore tissues and even whole organs which have 
been mutilated or lost. Noble (1931) defines the process as a "type of 
developmental regulation " ihich results in the replacement of parts lying 
peripherally to the cut surface." Przibram (1927) states that " 'Re
generation' may be regarded as an acceleration of the normal growth 
processes, restoring morphogenetic equilibrium in consequence of some 
disturbances, and one which is made possible by the fact that the remain
ing parts still retain the potentialities to form those which are lost.'' 
Durkin maintains that it is a super-erogative developmental process. 

Bonnet is accredited with the first reliable observations on regenera
tion reported in his work on the earthworm. Spallanzani confirmed the 
observations of Bonnet and contributed others on aquatic salamanders 
and frog tadpoles. Since that time volumes have been written on the 
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regenerative capacities observed throughout the phyla of the plant and 
animal kingdoms. Investigations have been directed toward the follow
ing phases of the problem: 

Correlation of regeneration with the effects of light, heat and other 
physical factors. · 

Correlation of regeneration with the effects of physiological 
factors such as malnutrition, starvation, removal of . the thyroid, 
pituitary, liver and other vital glands, and other induced metabolic 
disturbances. Correlation of regeneration with morphological influ
ences such as the plane and method of injury, the level of injury in 
reference to the axial gradients, the rate and completeness of restora
tion, and the orientation of the regenerated portion. In the last 
relationship regeneration and transplantation have occupied the spot
light of interest and continue so even today. 

These studies carried out upon all types of tissue, connective, support
ing, epithelial, glandular, contractile, and nervous, though having failed 
to reveal the cause of regeneratio~, have evidenced some major conclu
sions, a few of which are: 

1. Regeneration is a common faculty of the tissues of animals, but 
one which is reduced during phylogeny (Korschelt, 1927). 

2. The power of regeneration diminishes with increasing organization 
usually during both ontogeny and phylogeny (Noble, 1931). 

3. The regenerated tissues may be derived from already differenti
ated cells, but generally form from a group of undifferentiated cells 
termed the ''blastema. '' 

4. The blastema lying above the wound contains the determinants for 
the regenerated parts. There is no part-for-part influence (Weiss, 
1926). 

5. The determination of axes in the regenerating limbs follow the 
same course as in normal development (Swett, 1927). 

6. Hegeneration is closely related to development. The hormones 
that influence growth undoubtedly influence regeneration. 

7. Regeneration is inhibited by rapid wound healing, and thyroid
ectomy, and even prevented by hypophysectomy. 

8. Regeneration, though usually, is not always complete. 
9. The rate of regeneration is increased with the degree of injury, 

or large losses are repaired more rapidly than swall ones. 
It is with this last conclusion that this paper is concerned. Zeleny 

(1916) reports that "the evidence in favor of a definite increase in rate 
with any certain increase in degree of injury is not so conclusive.'' 
Employing Ambystoma larvae from which a section of one fore-limb, a 
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section of both fore-limbs, and sections from both fore-limbs and the tail 
were removed, no sig·nificant increase in rate was recorded with the 
increa ed amount £ inju1-y. 

imiJar ha b n he author e:x1) 1:i n e, e..·q rim ut:inrr with adul 
form of the t·cd-spottecl n wt, T1·it'I.W?tS vi1·iclesc n v·i1·icle c ns Rafi.n

In th · xperim nts id ntical ec ion-lncrths w r r mov d from 
both fore-limb. and both fore-limbs and the taH · in a 
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u 1·alizatiOJl 

PENNSYLVANIA ACADEMY OF SCIENCE 115 

that the rate of regeneration is accelerated ·with increased degree or 
amount of injury. 

The author wishes gTatefully to acknowledge the advice and guidance 
of Dr. H . H. Collins during the course of this work. 
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SOl\IE ERRORS IN CURRENT TEXTBOOKS OF 
VERTEBRATE ZOOLOGY 

BY H. H. COLLINS 

Department of Zoology, University of Pitt sbuTgh 

\Vhen one has become more or less familiar with certain vertebrate 
forms through t eaching or research, it is a rather disconcerting experi
ence to encounter errors regarding them in widely used and deservedly 
p_opular texts and reference books. One is led to wonder about the pos
Slble erroneous statements in such books concerning groups with which 
he is not especially well acquainted. 

Some years ago, as an undergraduate student, the writer in studying 
a figure of a partially dissected shark in Hegner's College Zoology noted 
an err?r in the description of the reproductive system. The error in this 
figure, originally from Dean, has persisted in this and other texts to the 
present day. The figure in question depicts the specimen in lateral view 
with a large portion of the lateral abdominal body wall displaying vari~ 
o:1s internal organs, among ~hem the ovary and oviduct which are spe
mfically labelled as such. 'l'he pelvic fin, however, is shown bearing a 
clasper, a prominent secondary sexual structure present only in males. 
This is, of course, not a serious error, but it is interesting to note how it 
has persisted through a number of years. 
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The misstatements of fact which more seriously impressed the writer 
relate to Amphibians of the g·enus Triturus. For example, we read in 
Newman's Vertebrate Zoology the following: '' Diemictylus viridescens 
is a good example of the 'efts,' sometimes also called 'Newts.' It is 
commonly called the 'vermilion spotted eft.' It has a prolonged life 
history, taking several years to reach full maturity. For the first three 
years it lives in the water, being green in color and having external gills. 
It then leaves the water and becomes yellow with vermilion spots. After 
some time it again returns to the >Yater, becomes green, and lives an 
aquatic life during the breeding season, after which it once more takes 
on the terrestrial features and migrates to land.'' 

vYhile in different parts of its range, its life habits vary, the state
ment that they retain their gills throughout a three-year aquatic period 
is erroneous. In some regions, the species appears to remain penna
nently in the aquatic stage but not for a three-year period. In general, 
the premetamorphic aquatic period lasts from the spring season when 
the young are hatched to fall of the same year. 'l'he terrestrial stage 
continues for a period not definitely known but estimated at from two 
to four years. The coloration of the terrestrial form could scarcely be 
described as ''yellow.'' The color is very variable, ranging from brick
reel to the olive-green characteristic of the aquatic adult. In this same 
section on the family Salamanclridae, following a reference to the 
''crested newt,'' Triton c1·istatns, we read: ''Many other species of the 
genus Triton occur, two of which, '1'. to1·osus and 1'. virescens, occur in 
North America, the latter being common through the Eastern United 
States." Now as it happens, the genus name Triton has not been used 
for American forms for the last forty years. Furthermore there is no 
species "virescens," this term obviously being a mis-spelling of the 
species name viriclescens. 'fhis name appears, correctly spelled, on the 
preceding page, but is here placed within the genus Diemyctylus. It 
may be added that this genus name has been replaced by the genus name 
Ti·iturus, corresponding to the European genus Triton. 

Another misstatement of fact with reference to Triturus which has 
come to the writer's attention occurs in that very excellent and most use
ful reference work, Pratt's Manual of the Y ertebmtes of the United 
States. In the description of '1'. viridescens, we read: ''There are two 
larval stao·es in the first of which the animal is aquatic, with gills and 
the color ~f ;he adult, and in the second it is terrestrial, without gills and 
bright reel in color and smaller in size, but is spotted like the adult and 
without a keeled tail. The first stage lasts three or four months; the 
second lasts two or three years, and at the end of it the animal again 
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becomes aquatic." It might be added that in some parts of its range 
the terrestrial stage is omitted. "With reference to the Pacific Coast 
species torosus, we read: ''Body rather stout; tail long, with a wide keel 
above and below . . . in ponds and streams; no terrestrial forms 
present." 

The writer has observed adult torosus on land at some distance from 
ponds and streams where they were observed in the water durino· the 
spring breeding season. Ritter (1897) studied the life history of this 
species in California, especially in the vicinity of San Francisco Bay. 
Accordi_ng to Ritter, following metamorphosis the animals are strictly 
terrestnal. They drown if prevented from leaving the water at that 
time. The same ·writer states that if adults are taken from Janel and 
placed in water they struggle frantically to get out. 

An excellent summary of the observations of Ritter Chandler Storer 
' ' ' and_ othe~'S is given by Storer (1925) in his Synopsis of the Am1Jhibia of 

Cal~fonna. It might be added that the wide keel or caudal fin is present 
only during the breeding season when the adults return to water. 
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THE PROBLEM OF' PATTERN REGULATION IN THE 
AMPHIBIAN SKIN 

BY H. H. COLLINS 

Department of Zoology, University of Pittsburgh 

In view of recent observations in the Zoological laboratory of the 
University of Pittsburgh tending to confirm the point of view of Collins 
an_d ~dolph (1926) regarding melanophore migration in Amphibian 
skm, 1t seems worth while to summarize the evidence bearing upon the 
problem. 

Rand and Pierce ( 1930) transplanted unpigmented ventral skin of 
frog tadpoles to the dark dorsal surface of the same individual or to 
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another of the same species. They found that the unpigmented graft 
did not· acquire the characteristics of the surrounding dorsal skin. In a 
few cases, (autotransplants) the grafts remained for months unmodified. 
In most instances, however, the graft areas gradually assumed the ap
pearance of the surrounding pigmented skin. According to the conclu
sions of these writers, the ventral skin graft, although ''to superficial 
observation'' appearing to undergo regulation and reorganization, is, on 
the contrary, actually slowly destroyed by phagocytic action and re
placed by surrounding dorsal epithelium. They find further that: 
''There is no evidence that epidermal melanophores of the host advance 
independently of the epithelium in which they occur.'' 

In contrast to the findings of Rand and Pierce, summarized above, 
the phenomena observed in wound healing and skin graft reorganization 
in adult Trituru.s do not appear to be explicable wholly in terms of 

passive movement of melanophores. 
As observed by Collins and Adolph (1926) in the healing of wounds 

on the ventral surface of the body, follo·wing removal of areas of skin up 
to one square em., melanophores were contributed to the wouncl from 
neighboring black spots. These large aggregations of melanophores so 
characteristic of T. viridescens viricl(!Scens never moved into a wound bed 
in toto, as would be anticipated if melanophores were passively dragged 
into the wound by inflowing dermal and epidermal cells. Melanophores 
passed into the >vound from neighboring spots in som what Ll"ll"'""liuoo 
fashion, from wedge-shaped prolongations of the sp t. 1 ointin towar ~ 
-the wound. Months after the removal of the skin the . ~Itt r· 1 melano
phores in the former ·wound area were observed to aggregate slowly 
around several centers, thus forming isolated spots characteristic of 
normal ventral skin. Passive migration of melanophores ·would here 
presuppose active movements toward the' center. :f !'ipOt formal,j 11. 11 

the part of dermal and epidermal cells. So far a h writ r is awore 
such movements of de~mal and epidermal tissues ar not lm wn t occur 

in wound healing·. 
A graft of ventral skin when placed in a wound bed from which skin 

had been removed on the dorsal surface, gradually assumes the appear
ance of the surrounding heavily pigmented dorsal surface. As observed 
by Collins and Adolph ( 1926) and later in a more extensive series of 
experiments by Miller (1931) the first indication of reorganization of 
the graft is seen in the initial stages of disintegration of the large spots. 
The constituent melanophores begin to move outward from the center. 
This movement is observed before any invasion of the graft by melano
phores from the surrounding dorsal skin is evident. According to 
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Rand's theory of passive migration this would mean that, although the 
melanophores within the spots are moving outward from the centers of 
ag:greg~tion, the graft is, as yet, intact. It would seem that the passive 
migratiOn theory breaks clown at this juncture. 

~ccordi~1g to Mill~r (1931) "In the ventral half of the graft, (i.e., 
a 90 rotatiOn graft) It was not uncommon to see black spots within the 
graft and black spots lying just outside (in surrounding ventral skin) 
but close to the edge of the host integument send out melanophores 
toward each other. Several responses to this situation were seen. The 
melanophores from the spot within the graft might be entirely attracted 
to the spot ou:sid~. \Vhen this occurred, the melanophores might join 
the _spot outside m the formation of an elongated aggregation .... 
Agam, the two spots might elongate toward each other and join inside 
~he graft or in the area between the graft and host skin.'' In these 
n~stances, we have melanophores moving in a direction opposite to that 
( t.e., toward the graft) in which invading' phagocytic host cells would be 
dragging melanophores, if the conditions obtain in Triturus as described 
by Rand and Pierce ( 1930) for skin grafts in the frog tad~ole. 

Wolf ( 1934) in his studies of wound healing in the skin of the J ap
al~ese newt,. T1·itn~·ns pyrrhogaster, found that "the black pigment cells 
migrate actively mto the wound area as melanophores from the sur
rounding melanophore plate.'' 

. I~ th~ writer's judgment, melanophore movement may well be pas
SIVe m sku: gr~fts of the frog tadpole, and at the same time, partially or 
wholly actiVe m skin grafts in adult Tritm·ns. Further work is neces
sary on both types of material before either hypothesis may be reO'arded 
as fully established. "' 
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STUDIES OF LARVAL AND ADULT TISSUES ·wiTHIN 
THE SAME BODY IN TRITURUS 

H. H. CoLLINS AND \V. H. ·wRIGHT 
DepaTtment of Zoology, Unive1·sity of Pittsb1~rgh 

The successful implantation of larval fragments upon the bodies of 
adults of the same species s~1ggests a number of interesting and signi
ficant problems for further research. Among these are the following: 

1. The effect of the host's growth regulatory mechanism upon the 
post~operative growth of the graft. 

2. Effects of the host upon form regulation of the growing larval 
fragment. 

3. Effect of a maximum amount of larval tissue upon rate of re
generation in the adult. This is one \Yay in which a possible effect of 
the larval tissue might be detected. 

4. Histological changes in the tissues of the larval grafts-processes 
of de-differentiation and re-differentiation. 

5. Regenerative powers possessed by larval grafts. Possible slowing 
up of rate of regeneration clue to host influence. 

6. Effect of adjacent larval implants upon regeneration of host 
appendages. 

7. Interaction of circulatory systems of host and larva. Phagocytic 
reactions. 

8. Establishment of nerve supply, from host to graft. 
The above and related problems are now in process of investigation. 
The experiments chiefly of the junior author have thus far shown 

that the host's growth regulatory mechanism which inhibits growth 
(except in the special case of regeneration, following injury) in the 
adult body, does not suppress growth ·and differentiation in the larval 
implants. 

'l'he host has been found to exert an influence upon the form of 
larval appendages developing from the larval fragment following im
plantation. Such appendages tend to develop adult proportions, though 
in miniature. 

The larval heart has been found to persist for months following 
implantation of the cranial half or entire larva. The maximum time 
limit for the persistence of the functional heart has not as yet been 
determined. The larval heart beat does not become synchronous with 
that of the host. 

A larval fragment implanted on the cut end of an amputated host 
limb has been found to suppress the regeneration of the limb. In one 
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instance a larval limb developed from the anlagen invisible at the time 
of implantation. This limb displayed normal movements and was used 
by the host whose own limb had failed to regenerate. 

Larval heads growing on the adult body as implants exhibited gulping 
reflexes, and side-to-side movements. 

Larval implants on the trunk of the host developed limbs and tails 
which exhibited independent movements in response to local stimulation. 
The interesting problem of the innervation of these implants and many 
other problems, as well, await further investigation. 

SOME RESULTS OF PARTIAL HEPATECTOMY IN THE 
RED SPOTTED NEvVT 

BY E. EILEEN KEKILTY 
Depm·tment of Zoology, University of Pittsburgh 

Partial hepatectomy in Tritnnts vi1·iclescr,ns vi1·idescens 1s not an 
extremely serious operation. The mortality is low; under normal con
ditions, of thirty animals operated upon about three die. The loss of 
a portion of the liver seems to have no serious physiological effect on 
the normal functioning of the animal. If, however, total hepatectomy 
is performed the animal will die within ten to twenty days. 

In the course of the operation if the left lobe which is to be removed 
is long and thin there is little chance of a hemorrhage. If, however, 
the lobe is short so that the removal of one centimeter causes the cut 
to extend up into the basal part of the liver, one of the hepatic arteries 
is likely to be severed which causes a rather flevere hemorrhage. This 
excessive flow of blood is usually fatal to the animal. It is very seldom 
that the animal having this hemorrhage comes out of the anaesthetic. 
If either of the other two lobes is removed there is a much greater 
chance of death. The gall bladder is frequently destroyed, which often 
is fatal. 

Another advantage of removing the left lobe is the small size of 
the incision which may be made in order to operate. The left lobe being 
long and thin can be pulled out of an opening in the body wall six 
to seven mm. long. The 1vound requires a very short time to heal and 
there is little chance of the stitches pulling out ancl the incision ruptur
ing. The non-serious nature of the incision has an important effect 
upon the low death rate among the animals. 

At the end of 24 hours after one centimeter has been removed from 
the left lobe of the liver, a blood clot is found to be covering the cut 
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surface.' Immedi~tely beneath the thrombus, hepatic cells appear in 
various stages of breaking down. Many have lost their cell walls. ' The 
entire region appears to be smaller. During the period of a week during 
which daily operations were made and the tissue preserved, a peritoneal 
membrane appears apparently growing in from the parenchyma. This 
membrane at the end of seven days had covered the cut end of the liver 
lobe and had begun to thicken. . The cells of this new ~ortion do not 
seem to have definite cell walls~ The nuclei are numerous and are 
situated very close together. The new hepatic cells have large bright 
nuclei. The nuclei contain an excess of mitotic figures far above the 
normal number found in the rest of the 'tissue. These mitotic figures 
appear in the peripheral zones as early as the second day after part 
of' the liver has been removed. Nuclear division precedes that of the 
cytoplasm which lags behind at a certain interval. By the end of the 
second week fibrous connective tissu~ has formed in the regenerating 
portion of the capsule, causing the capsule to become slightly thickened. 

Construction of the tissuB in the immediate vicinity of the cut por
tion, by the end of the first week, has taken on a prim~ry developmental 
formation. lts similarity to the embryonic liver tissue is marked. The 
vascular system regenerates rapidly, but the arrangement of blood vessels 
takes on the cavernous system and does not assume the radial arrange
ments until a period of six weeks. This cavernous arrangement is very 
Bvident in the embryonic liver which does not take on a definite arrange
ment until the embryo is in the incipient metamorphic stage. In the 
embryonic liver the cell walls are missing and the nuclei are extremely 
close together. There is a comparable number of mitotic figures to that 
of the regenerating liver. The various daily and weekly stages of re
generation are directly comparable to those of the section made of the 
embryonic tissue, the age of which is determined by the Harrison Stages. 

. This process of rBgeneration is not, although it seems to be so at 
first, a true regeneration of the portion removed. The pedicle does not 
regenerate. The process, then, of restoration is not one of regeneration 
if the word is taken in the sense of restoring the lost part. There is a 
certain amount of actual regeneration which can be seen at the surface 
of the cut portion where new hepatic cells are being formed in one mass. 
There is also a proliferation of the hepatic tissue within the other por
tions of the liver. This is evident by the number of mitotic figures 
which are found throughout the remainder of the liver tissue. These 
mitotic figures are not so numerous in these remaining lobes as in the 
neighborhood of the cut portion, but they are, however, far in excess 
of those found in the normal tissue. The so-called regeneration then 
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is really compensatory hypertrophy of the remaining two lobe's. The 
fact that the excised portion of the left lobe is not regenerated is shown 
by actual measurement. T·en of the animals operated upon were opened 
sufficiently at the time of the operation to measure the entire length 
of the liver. A total of the liver lengths was recorded and an average 
made. A centimeter was removed from each left lobe and the animals 
left for fourteen days. At the ·end of this time the animals were killed 
and the left lobe measured. This remaining portion measured no longer 
at the end of the two weeks it was left to regenerate than it did when 
it was excised. 

In spite of this proof that there is no regeneration of the pedicle 
there is proof that there is restoration of the liver. Careful weighing 
of the animals and of their livers, both before and after removal of a 
portion of the liver, shows that there is a definite gain in weight of the 
hepatectomized liver at the end of 17 days over the weight following 
excision. This shows th~t there has been a restoration somewhere in 
the hepatic tissue. If, then, we are safe in saying that the pedicle does 
not regenerate, we are also safe in stating that the restorative process 
is one of compensatory hypertrophy. 

OUR LEAST KNOWN STATES 

BY LAWRENCE WHITCOMB 

Lehigh University 

In the elementary courses in Physiography and Geology given at 
Lehigh University, Bethlehem, Penn., it has been found that the .men 
have a very poor knowledge of the political geography of the United 
States. 

At the first meeting of the class for the past several years, men taking 
the elementary course in Physiography have been given an outline map 
of the United States which showed the State boundaries and have been 
asked to fill in the names of the States. The results received have been 
so interesting that a study has been made during the last two years on 
one hundred men, in order to see which are the best and least known 
States. The tables below will show how lacking these men are in .a 
general knowledge of the States of their own country. 

The inaps used were printed by the McKnight & McKnight Company, 
being thBir map number 1001 of the Ridgley series, and are 7i x 5-! 
inches in size. These maps are clear and distinct, and show not only 
the State boundaries but also the master streams of the country. 
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TABLE 1 

Nmnber of times State was misnamed by 100 college students 

Alabama . .,,. ...................... ,....... 25 llfaine · _.. .... _ .. ... -... ... 8 Ohio ....................... - ........ -....... 6 
Arizona ................... ,_.,......... 55 Massachusetts ..... __ ... 15 Oklahoma _ .................. -........ 51 
ATI{ansas ._ .................... -..... 64 Maryland ...... _,_,_, . ., ... _ 19 Oregon ........................................... 24 
California .............................. 0 Michigan ...... _ .. _,,,__ 39 Pennsylvania ..................... 0 
Colorado ._ ....... - ................. _, 55 Minnesota ...... _ ... ·-.... 51 Rhode Island .... 20 
Connecticut ,_ .. ,,............... .. 24 Mississippi ·---.. --.. -...... 36 South Carolina ... _.......... 16 
Delaware ................................. 28 Missouri _ -··-....... 45 South Dakota .-.. -....... 17 
Florida ___ .. ___ , ___ ., __ -·- 0 Montana ............. ___ .. .. 29 Tennessee ,_ ........ _ ............ 24 

Georgi a ............ - ... .. ... -.......... 19 Nebraska ....... _ .. ,. ... _ ..... .. 63 Texas ............. _.......................... 0 
Idaho ............................. -.......... 53 Nevada ... ·- - ......... .. 32 Utah ............................................. 56 
Illinois .............. .,._ .... ,_....... 25 N. Ca1·olina --~ ... .. 15 Virginia ................ _,_ .. _,,... 15 
Indian a .. _____ ., __ ,,, .. _ ... , .. . 33 N. Dakota _ ... _ 17 Vermont ................................. 39 
Iowa ....................... __ ........ .. 63 New Hampshire ... _... ... 40 Washington ........... - .. - ... - 20 
Kansas .......... - ......................... . 49 New Jersey 6 West Virginia ......... -.... 16 
Kentucky .................. - ........... . 28 New Mexico __ ... -...... 40 Wisconsin ............... _ .. ~...... 53 
Louisiana ......... ,....................... 30 New York ·-.. --.. -~ ... 1 ·wyoming ................ - .. -·.. 66 

TABLE 2 

Table 1 ?'earranged to show best and least known Slates 

California ........ - ....... _... ... 0 i\Iaryland .................... .... -...... 19 Vermont -· .-................... 39 
Florida --..... -.............. 0 Rhode Island ............... - 20 New Hampshire .... _ .. ___ 40 
Pennsylvania ..................... _ 0 \Vashington ........................ 20 New Mexico .. ................... 40 
Texas __ ..... ......... .............. 0 Connecticut ........................... 24 Missotui ,, ____ , __ ,_, .. _,., 45 
New York ........................... 1 Oregon ,_ ............... __ ,.......... 24 Kansas ........ _ .. - ..... - ..... _ .. ,. 49 
New Jersey .. _ ...... _, .. ,._, 6 Tennessee .............................. 24 Minnesota ............................. 51 

Ohio --.. -....................... 6 Alabama ............................. 25 Oklahoma -·----·-·---.. 51 
Maine - .. - ............................... .. 8 Illinois ............................ _,_, 25 Idaho ...... , .-....... -................ 53 
Massachusetts __ .............. 15 Delaware ................. -............. 28 Wisconsin ........................ _.... 53 
N. Carolina ........... .............. 15 Kentuclty ................ ~............. 28 Arizona .,, .. _, ... ,. .. , __ ,........ 55 
Virginia .............. , .......... ,.,.... .... 15 Montana .......... - .... ·---.. 29 Colorado ............................... 55 
S. Carolina .. ~................ 16 Louisiana ................. ........ _.. 30 Utah ......................... .............. _. 56 
West Virginia .................. Hi Nevada ........... -................ 32 Iowa .. ---···--... - .. -............. G3 
North Dakota ..................... 17 Indiana ... , .. ,_ ......... -·-· .. -· 33 Nebraska ............. -.......... .... 63 
South Dakota ..................... 17 Mississippi ............. _............. 36 Arkansas ......................... _.,_ 64 
Georgia ,_ ........ , _.... ... ........ 19 Michigan ........... _ .. - .... ·-· 39 W yoming ....... _ ... _.,_, ........ 66 

Fifteen minutes were allowed for the filling in of these maps and 
it has been found that the men who finish in the shortest length of time 
make the best grades. 

Table 2 gives the States in order of their standing with the best 
known at the top and the least known at the bottom. ·where more than 
one state has the same rating they are placed in alphabetical order. 

The maps have shown that some States are known by everyone and 
that some States are missed by a large percentage of the men tested. 
Another interesting point that has been brought out in the common prac-
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tice of nuxmg certain pairs of States. Most of the mistakes scored 
against New Hampshire and Vermont, ·washington and Oregon, J\.Enne
sota and ·wisconsin, and Arizona and New Mexico were caused by the 
student reversing the names in these pairs of States. No other adjoining 
States seem to cause such common confusion. 

States on the South Atlantic seaboard are not well known. Virginia, 
North Carolina, South Carolina, and Georgia have been pitfalls. It is a 
common fault to place them one State too far south, thereby crowding 
out Georgia entirely or else forcing it around into Alabama. The perfect 
record made by California, Texas, and Florida is easily explained by 
their size or shape. Pennsylvania probably owes its perfect record to 
its being the State in which the men were residing at the time of the 
test. That New York should be missed by anyone and that New Jersey 
should have six mistakes marked up against it is rather surprising. 

The small States do not have a bad record clue to their being over
looked on the map, as Rhode Island has a better record than Connecticut, 
and Delaware and Kentucky are on equal footing. 

It is, of course, realized that the States in the area from which Lehigh 
University draws the most of her students, that is, the North Atlantic 
States, should fare better than those at a distanee, but this does not 
seem to hold true as distance alone does not explain the answers. 

There have been many peculiar answers, as might be expected in 
any test of this kind. The absolute lack of idea of location is shown 
by such cases as Nevada being labeled Illinois, Ohio being labeled North 
Dakota, and Idaho being labeled Oklahoma. These illustrations are, 
of course, extremes, but any group of twenty maps will provide examples 
of a similar type. 

Another mistake that has occurred frequently is the raising of Long 
Island to Statehood. The city of Omaha has also been flattered on 
numerous occasions by a similar promotion to the dignity of a sovereign 
State. 

The purpose of this paper is to point out the conditions that exist 
and to raise the question of whether there is not some fundamental 
fallacy in the way political geography is taught now in our schools. 
It would seem that a knowledge of the geograpl1y of our own country 
is essential for an educated person, and that the present generation 
of college undergraduates is woefully wanting along this line. Similar 
tests given in other institutions throughout the country would be illumi
nating; probably the results would differ from those here recorded. 
The writer would be very glad to receive any data that may be obtained 
in tests at other colleges in order that he may compare the results. 
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A NEW XIPHOSURAN FROM THE ALLEGHENY 
OF PENNSYLV .A:NIA1 

BY BRADFORD Wu,LARD 
Pennsylvania Topographic and Geologic Survey 

AND 
T. HusBAND JoNES 

Wyo-rning Historical and Geological Society 

INTRODUCTION 

In January 1935 the junior author brought to the senior author at 
the State Geological Survey at Harrisburg a remarkably fine example 
of a "Prestwichia." Careful study reveals that it is actually a new 
species of the xiphosuran genus Euproops. The specimen was given the 
junior author by a donor who desires to remain anonymous; but we are 
able to report its rather remarkable history. Originally discovered 
about 1859 on a culm bank near Parsons, Pennsylvania, the fossil has 
since changed hands several times. The bank where it was collected 
contained debris from several coal beds, but a careful check by the 
junior author upon the local conditions and comparison of the shale 
in which the specimen is preserved with local material established beyond 
reasonable question that the fossil came from the ''Baltimore seam'' of 
Allegheny age. The culm pile is at the Baltimore Mines owned by the 
Hudson Coal Company. . . . 

Pennsylvanian Xiphorsura have been described from at least three 
localities in the United States, Vigo County, Indiana, Mazon Creek, 
Illinois, and the anthracite fields of Pennsylvania. Packard2 described 
the occurrence of Euproops (Prestwichia) in Pennsylvania. All of his 
material, a total of three specimens, came from higher beds than either 
those at Mazon Creek or the insect-bearing shale at Campbells Ledge 
near Pittston, Pennsylvania~8 Packard's two best specimens were col
iected by R. D. Lacoe, one from the Butler mine :riear Pittston and the 
other at the Oakwood colliery at Wilkes-Barre. The first was collected 
in a shale just above the Mammoth bed, the· other was found on the 
mine dump but probably came from the same zone. Packard's third 
specimen was found in the Scotch Hill railroad cut at Pittston, but he 

1 Published with the permission of the State Geologist of Pennsylvania. 
2 Packard, A. S., On the Carboniferous Xiphosurous fauna of North America, 

Nat. Acad. Sci., memoirs, vol. 3, part 2, pp. 143-165, 1887. 
s White, I. C., The geology of the Susquehanna River region in the six counties 

of Wyoming, Lackawanna, Luzerne, Columb'a, Montour and Northumberland: Penna. 
Second Geol. Surv., vol. G7, p. 41, etc., 1883. 
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failed to record its stratigraphic position or if found m place. 
Evidently, these finds correspond roug·hly with the probable strati
graphic occurrence of our specimen. 

The present example differs sufficiently from previously del'?cribed 
material to allow assignment to a new species. Were our material more 
abundant, a new genus might be erected, but at present it has seemed 
wiser to assign it to the existing genus Euproops. 

DESCRIPTION OF SPECIES 

ORDER ZIPHOSURA Gronovius 

Family Belinuridea Packard 

Genus Euproops Meek 

Meek and Worthan4 described in 1866 Xiphosura from the Illinois 
Coal Measures and assigned them to known 'European genera without 
first having had access to the published figures of the types. A year 
later after Meek had seen . Woodward's original type figures of the 
European genera, 5 he assigned the form which he had previously identi
fied as Prestwichia to a new genus, Euproops. Th1s remains (despite 
Packard's objections) a valid genus and is the genotype. 6 Meek pointed 
out how Euproops differs from Belinurus and Prestwichia (ndw Prest
wichianella7). The chief differences are the smaller, more quadrangular 
''glabella,'' the more anterior position of the compound eyes and the 
more completely ankylosed abdominal segments. With all of these char
acters our specimen agrees and it is therefore here assigned to the genus 
E~~proops. 

Euproops packardi sp. nov. 

Cephalothorax about three times as wide as long; anterior margin 
semicircular, bearing a concave border about 1 mm. wide extended into 
genal spines; posterior margin straight. Cephalothorax divided laterally 

4 Meek, F. B., and Worthan, A. H., Ill. Geol. Surv., vol. H, paleontolcgy, pp. 
393-398, 1866. 

5 Meek, F. B., Note on B ellinurus danae from the Illinois Coal Measures, Am. 
.Jour. Sci., 2nd ser., vol. 43, pp. 257-258, 1867. 

s Dr. E. W. Berry has kindly assisted the authors in furnishing the data for 
this last statement, letter of Februa~y 19, 1935. At the same time he wrote that 
''similar remains were discovered in western Maryland by Harvey Bassler about 
20 years ago.'' Bassler's specimens appear to be lost. 

7 Woodward, Henry, Notes on some fossil arthropods from the Carboniferous 
rocks of Cape Breton, Nova Scotia, received from Dr. H. M. Ami, M.A., F.G.S., F.R.S. 
(Can.), Geol. Mag., vol. 5, page 462-471, 1918. . 
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FIG. 1. Euproiips paclcardi Willard anc1 Jones. Type specimen, natural si~e . 
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FIG. 2. E1tp1·oops paclcanli \Villard :mel Jones. Diagmmatic drawing of type 
specimen showing anatomical details 

A -abdomen (mosome) 
AS-abdominal spine 
B -border 
C -cheek 
CF-cephalothorax 
CR-cranidium 
E -compound eye 
F -fmrow 

FR-frill 
GS - genal spine 
PL-palpebral lobe 
PR-pleural rib 
SB -spine base 
T -telson 
VS -visual surface 

I-VII - abdominal segments 

into three nearly equal areas; the lateral slopes or he · k. , tdangulal' 
and produced at posterior, outer extremities into strong genal pin 
which arise at rig·ht angles to posterior margin of c I halothorax and 
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ext nd ba k approximat ly a. far as ba of telson. ~1Ieclian portion o£ 
cephalothorax, the cranidium (' glAb lla" of Pacl ard) of tra] ezoidal 
outlin , widest at 'r nt, 11 whole licrhtl. com ex o · l m l. La eral 
marll'.ins , inuous il1cu ·vjn.g. . ppar nt partin": on tb se margins suo·. 

t ·utur , a udous analo y to tllo f opi tho1 aTian trilohit . 
h·anidium divided into right and ] ft hah1 s by strmw mediau ri lge 

produced into mall ·o. tra 1 p i11 t a:nt riol'ly n nl marked by not h in 
po. teri r rna ·gin. One pair of compound yel but 11 oc lli pre. ut. 
Eye. r nifonu fairly prominent, . itnated n ch kl and in contact with 
ed e of cranidium at its wide t ortion. i ual sul'fac ditected lat r
ally. Adjac nt area o£ cranidium 11c.xt to eyes raised iu alperballob 
eparat d :fJ.·om vi.·ual mfac · by ·uppo,.e 1 facial . uttn·es as in some 

tril bite . 
Abdomen (m· orne) mi ·ircnlar in outline ( disreo-arding tiP 

tel on) width nlmo t wice 1 ng h; Hvid d lat rally by two hallow, 
br ad, ill-defined funow. into n median and two lateral lob s. r diau 
lobe nanow about half a wjd a itb l ' • i l lobe anl ob curely s •
men ted. egment I (Fi"'tu·e 2) on aled b neath po. terior edge 
of phal thol'a.x:. Tnmb l' TI I and I most clearly lefioed. Nnm
b r III b ar ba f . mall mi · ·ing spine; V J' du l and partly fused 
with V · VI and IT completely nnk lo c1 to fotm br ad ' W011 n ba al 
upport for the el n which wa · articulated w itl1 the postcdor end of 

this ba e by a ball-au :1.-. ock t joint. Th t I n j · not h r look d upou 
as a tru . e m .nt but rather au appendng UJ on the s v nth. It ha 
been broken ot[ ubou 2 mm. abov th ba but .'li<>'ht indication of 
it xteut remains in the nclo. ing shale £or a 1i tan · o£ n: lea t 10 mm. 
:farth r . Th t1·o110', proximal end and heavy snpport :i:mpJ, a well
develop d pow rful Ol'fi'an.. Pleural lobe. con ist ach £. ven s oomeuts 

1 arat d by ill-defin d transvers ~id.,.e. which row w al r po t tio1·ly 
tmtil none o curs between and These ridges fail t.o m e the 
median lobe segment and ar not prol nged into b b·ing . First 
s gment partly hi id 11 beneath ce1 halothorax. .h..bdom n margined by 
flatten c1 al'Nt, he frin..,. , 1. mm. wi ~ e and prodnc d into seven pointed 
callop or blnnt . pin ·, ea h f whjcl1 t tminates a . egment. Th ir 

number .ftn·1u h vi 1 ce for total number o'f abdomillal se..,.ment . 
1 ir t spine l nge. t and hal] est, wh nc po t rjorly they ••row shorter 

and mot obtu e to eventh. • irs and . ec ud cover wi h fine s tae. 
The s allop. clearly liffer from th more or le s movable abd.omiuaJ 
pine. of Lim1tLns with which h y ure no homologolls. No v utral 

app udage known. 
urfac ha1·acter. are cl 'arly p t·e. rve ~ · ab 1om 11 smooth and 

poli ·heel but .f-ringe ov r d with num roll iny 1 it ; a lik pitting ou 
g nal spjn . ext J d a littl way onto outer mal'O'in of h k. Lat 1·al 
portion of crauidium lilcwi e pitted but c pltalotl1o1:acic shield other
wi ·mooth or ·ligl1tly wrinkled. .A ..f w . mall lmotJ cur ine"'ularJy 
ov r urfac o.f ntir animal , theit· sio-nifi.cance not appar nt. 'l1h y 
may be fo1·ei•rn obje u a py1·ite g1·ains, mbo. s d t lU'ough the shell 
and are u:z.· Jy uot spine ba. es. 

s Meek ancl Worthan fignred but apparently failed to recognize the significance 
of this condition, op cit., pl. 32, figs. 2 ancl 2a. 
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DIMENSIONS 

mm. 

Total length without telson .... ·- ··--·····-.. -···-···-.. -········-· .. -··· 17.5 
Maximum breadth __ ._.......................... .. ................... .. .......... ............... 26.0 
Length of cephalothorax ......... _ .... _ .. ___ ... _, __ .. ,, ... _................... ... 9.5 

Breadth of cephalothorax ........ _ ................... - ... -... - ...................... 26.0 
Length of genal spines .... , .......... , ... , .............. - ... -... - ................... -- 8.0 
Maximum breadth of genal spines .... -................. ........................ 2.0 
Length of abdomen .... __ ................. ,._ ......... _ .............................. ..... _ 8.0 

Breadth of abdomen ........................................................... - ... -... -....... 15.0 
Length of 1st pair of abdominal spines .... - ... -...... ... .... ....... 5.0 
Minimum length of telson ,_,.......................................................... 12.0 

PRESERVATION AND TAXONOMY 

Ettproops packardi \Villard and Jones is named in memory of Pro
fessor A. S. Packard, pioneer investigator of American Xiphosura. The 
type specimen, number x34, private collection of T . Husband Jones, is 
a mold of an external cast of the superior surface, none of the original 
animal substance remaining. The preserving medium is extremely fine, 
black, carbonaceous shale. Fragments of land plant stems are the only 
associated fossils. The shale is so fine ·that it has faithfully preserved 
details rarely seen, such as the setae on the abdominal spines, which 
appear to have escaped notice in previously figured material. Lateral 
distortion is absent, nor has the specimen been much crushed. The 
right half of the cranidium is broken and the eye on that side pushed 
out of place. The spine from the third abdominal segment and all 
but the base of the telson are all that appear to be lacking from the 
superior surface. 

The species differs from previously described specimens of the genus 
in several ways. The outlines of respective parts of the cephalothorax 
are dissimilar. The "glabella" in specimens figured by Meek and 
vVorthan or Packard is a depressed area, but domed in our example. 
This difference may be superficial. The fact that sutures appear to 
bound the sides of the cranidium and the little crushed condition of 
E. packardi suggest that in the related examples the glabella had been 
stove in. Such is also in agreement ·with the curved posterior cephalo
thoracic margin in other species compared to the straight margin in our 
specimen. The abdomen is distinctly different. The axal lobe is nar
rower than in E. danae, about the same proportional width as in 
Belinurtts lacoei. It differs further in the more complete fusion of the 
segments and the presence of a spinal base upon only the third. The 
partial concealment of the first segment may be due to a slight flexing 
of the body pushing the cephalothorax back upon the abdomen. The 
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loss of se mentation in the lateral ot· pleul'al lobe. i a eli tin ti •e £eatme 
with which i a ociated th fact that the inter egm. ntal l'idge fail to 
continu into be abdominal fring to support h 1na.ro•inal pines o · 
callop as in the most nearly allied forms. Tlt . e marg·inal scallop in 

our pecimen eem to be uniqu h1 po e . in setae on the Jb:st an L 
second. The condition ugge ts tl1 Jura ic .Ui·nttt.lu., walclvi. Be id : 
th e difference , E. packa,1·dJi i. considerably small r than all close]) 
T latecl genera aucl pecie. . Although ther i a po ibility that w are 
dealing with an immature individual thi c.1 • not app ar probable 
when it a Ivane d anatomical clevel pm n i · consider d. 

FIELD AND SHORT LABORATORY SOIL TESTS 

BY wALTER S. LAPP 

No1·theast High School, Philadelphia 

n accurate soil analysis r quires maJ1y lt Ul\ of work by a well
train d ·hemi t. 'I he data obtained at· f g · at value to the r . . ar h 
worker. Yet. i i oft r1 h lpful to lmow omethiu..,. about on . soH to 
•• t an apJ roximate pi tm·e of it: 11ature and ne ds, wiihou going to 
the A1JC.ll f an a urat chemical analy is. IJ.'o tl.pply this n. eel a 
11umber of :l10rt t ts have been d :v 1 p 1. The may be made ill 
the fi ld or in the laboratory. 'l'.b y n V · ~· ousun1 m l'e 'than about 30 
minute and many £ th m not more than a £ w minute . Th a~; paratus 
u ed i. of tb simpl t tyl)e. 

In or l l ' to l am what te. t of tllis kind ar available a qu stiormait·e 
wa nt to all th a~>'rieuJt-ural experiment tation in the nit d tates 
a:ltin"': l. To what xtent d you 11 fi ld an l h rt lab ratory te ts 
2. Wl1at i. yom· opini n of t]t value of uch te ts Y 3. \That i th 
cost of such tests to residents of your State? and 4. Give the names 
of manufacturers of equipment for such tests in your State. Replies 
were received from every State and from three of the Territories. 

'!'he replies indicat that :hort t t ar available for pH, lime .t:e
qnirement, 11itrnte annuonia pho J. horn , potassium, cal hun, mag
n ium, aluminum, manaan or anic matt 1', and ex . oil allmli. 

11 but fou r , tations r port te.-1 for piT, lime requir ment (or excess 
oil alkali in tb semi-arid regi n ) . Thhty-thr ta ioru use some 

form of ·hort te t f r availabl pho plto1.·u , and 21 stations u. at 
lea t two ad li ional t t f rom t)l li numerated. 

Different opinions concerning the value of short soil tests were ex
pressed. For instance, Collison of Geneva, N. Y. says '' vVe would not 
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think of using such tests for serious soil research.'' Morgan of Con
necticut says ''Simple soil tests are a valuable aiel as preliminary tests 
in our research work.'' The stations which have used short tests most 
widely consider them a valuable tool. On the other hand the stations 
which have used them least have a poorer opinion of them. 

Here are a few representative opinions quoted from the replies 
received by the writer: 

Merkle of Pennsylvania: A chemical test, however poor it may be, 
is better than a guess no matter how good the guess may be. 

Sprague of New Jersey: I regard these tests as being a very valuable 
tool in determining the requirements of soils for growth of specific 
plants. 

DeTurk of Illinois : vV e consider them an educational tool, motivating 
the farmer to study his own soil more intensely and intelligently. 

Owens of Storrs, Conn.: The tests are probably worth as much as a 
teaching device as a guide for practice. We are sure that a number 
of the soil reaction and lime requirement tests have a close relationship 
to the need for lime. 

Conner of Indiana: Over 10,000 soil samples have been tested. These 
rapid tests correlate very well with results obtained by the Neubauer 
method and also by the fifth normal nitric acid laboratory procedure. 
They should be classed as semi-quantitative and are not intended as 
the sole criterion for making fertilizer recommendations. 

Truog of vVisconsin: vVe test thousands of samples yearly, and in 
recent years we have gone over almost entirely to the more rapid tests 
which determine the more readily available portion of the various con
stituents, rather than the total amount by means of elaborate laboratory 
methods. 

As pH and phosphate tests are the ones most widely used these 
will be demonstrated. Many forms of each of these tests are used. One 
of the simplest pH field methods is used by Harper of Oklahoma. A 
pinch of soil is placed on a small piece of aluminum foil and the indicator 
solution dropped upon it. He considers brom cresol purple as the most 
suitable single indicator. Dr. Wherry suggested the use of this indicator 
more than ten years ag·o. In a subacid soil such as rhododendrons 
require the indicator is golden yellow, in a minimacid soil such as most 
common plants prefer it is reel, and in a minimalkaline soil such as 
alfalfa prefers it is purple. 

Seven distinct methods are reported for making· the phosphate test. 
Seven stations use the Bray method, five the Truog, three the Morgan, 
two the Spurway, one the Dahlberg & Brown-Hellige, one the Emerson, 
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and one the Harper. The remainder of the 33 stations using short 
phosphate tests employ an adaptation of one of more of these methods. 

In the Bray method one part of soil is shaken with three parts of 
a standard solution of ammonium molybdate in dilute hydrochloric acid. 
In about five minutes the soil settles and the clear supernatant extract 
is stirred with a tin rod. Then as the blue color develops it is compared 
with a set of color standards; the darker the color the more phosphate 
is present. 

The other phosphate methods involve filtering and more careful 
measuring of proportions. They all take considerably more time. Rost 
and Pinckney of Minnesota compared the Bray method with two forms 
of the Truog method on 116 control plots of which the response to phos
phate fertilizing was already known. 'l'hey report a ''good agreement 
between the results secured by the three methods.'' Pohlman of West 
Virginia also reports that the Truog method and Bray method agree 
fairly well with crop responses in the greenhouse. 

For details of the tests for other nutrients see the publications of 
California, Connecticut, Kentucky, Illinois, Indiana, Maryland, Michi
g·an, and \Visconsin. These States have published more material on short 
soil tests than all the others combined. 

Some new ideas concerning these tests seem worth passing on. 
Emmert of Kentucky finds that 1-2-4 amino naphthol sulfonic acid, as 
suggested by Fiske and Subarrovv, is a better de-oxidizing agent than 
stannous chloride in the phosphate test. 

Powers of Oregon has worked out extensive micro methods for esti
mating the nutrient requirement of soils. 

DeTurk of Illinois reports that soil testing meetings are held in 
most of the townships of the State each year. Farmers bring their soil 
samples to these meetings and are taught how to make their own tests. 
In this way thousands of acres are tested at little expense to the experi
ment station. 

Conner of Indiana states that 165 vocational teachers are cooperating 
by learning and applying short soil tests. 

·Emmert of Kentucky has developed a new short test for soluble 
nitrogen which he believes will be. a very valuable trouble-shooter for 
growers of truck crops. 

The Indiana and Kentucky stations have developed tests for detect
ing nutrients in plant tissues. These are more sensitive than soil tests 
and yet indirectly serve the same purpose. 

Most States make simple soil tests for their own residents free of 
charge. \Vhen tests are. made for commercial concerns, g·olf clubs, and 
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when extensive tests are made for individuals charges are made m 
proportion to the extent of the service. 

The names of eleven manufacturers of soil testing equipment were 
reported by the agricultural experiment stations. 

In conclusion it may be stated that there is still room for improve
ment in many of these tests. Ammonia interferes with the tests for po
tassium. Arsenic interferes with the test for phosphorus. The methods 
that work well in the humid regions. do not always work in the semi
arid districts. Also methods suitable for northern soils do not work 
as well in the south according to reports from Alabama and Mississippi. 
On the whole the experiment stations agTee that field and short labora
tory soil tests should not be the sole consideration in making recom
mendations for fertilizer treatment. Yet they do consider such tests 
as very valuable indications when checked against field experiments 
and compared with the cropping· history and other knowledge of the 
soil in question. 

I thank Dr. M. \V. Eddy of Dickinson College for . permission to 
exhibit his soil testing equipment and Dr. Edgar T. \Vherry of the 
University of Pennsylvania for the many Viiluable suggestions he has 
given me in this survey and for permission to apply many of the 
tests at The Morris Arboretum. 
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DIFFERENCES BETWEEN MONTHS OF BIRTH OF 
PROMINENT MEN AND REGISTERED LIVE 

BIRTHS OF APPROXIMATELY THE 
SAME PERIOD 

E. c. HERBER AND R. J. FINNEY 

Dickinson College, Carlisle 

Whenever we hear of someone 's being raised to prominence, a cer
tain amount of doubt is exhibited al;l to whether his success was entirely 
due to his own efforts. Among various reasons, month of birth has been 
suggested as a factor in one's chance for achieving prominence. The 
purpose of this paper is to present statistical evidence that there is some 
relationship between month of birth and achievement of prominence. 

That there is a definite seasonal wave in the production of births 
and that the seasonal wave is similar for most of the civilized countries 
of the world has been noted by many writers. Using all the live birth 
data from the United States Birth Registration Area Reports since its 
inception until 1933, the authors have calculated the average daily 
births for each month. From these data we plotted the solid line of 
Figure I A which shows that there are two waves of high birth produc
tion, one with a peak in February and the other in August, with mini
mum points occurring in May and December. Similarly, we plotted 
the broken line of Figur-e I A made from 1892-96 State Registration 
Reports. The high and low points are the same with the exception of 
a slight shift of the late minimum point from December to November. 
Both of the curves suggest that there are two periods which show higher 
rate of conception-one in late spring and the-other in late fall. 

Table I presents live birth data from United States Birth Registra
tion Area records ( 1915-33) and from Connecticut, Maine and Massa
chusetts Registration records ( 1892-97), the average for a day for 
each month, together with the percent of the total. 
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FIG.. I. Curves of birth months plotted from percent of daily averages. 
A. The solid line shows the percent of daily births for each month plotted from 

data taken from the United States :Registration Area records, 1915-1932. The broken 
line shows similarly treated data for 'Maine, Connecticut and Massachusetts records, 
1892-1896. 

TABLE I 

DAILY BIRTH AVERAGES FOR EACH MONTH TAKEN FROM UNITED STATES REGISTRATION 

AREA REPORTS (1915-33) AND FROM CONNECTICUT, MAINE, AND 

MASSACHUSETTS BIRTH REGISTRATION REPORTS (1892-97) 

Month Daily Avel'Rge Percent 

u.s. States u.s. States u.s. States 

Jan. ····-· ....... 2652834 42270 85575 1364 8.38 8.09 
Feb. ....... ~ 2507407 39528 88759 1399 8.69 8.29 
Mar . ......... .. ... 2745654 43585 88569 1406 8.67 8.34 
Apr ..... ..... .. 2568205 41803 85607 1393 8.38 8.26 
May ... . .. ...... 2625223 42353 84684 1366 8.29 8.10 
June ....... ....... 2548312 41494 84943 1383 8.32 8.20 
July .... ...... .... 2680827 45289 86478 1461 8.47 8.66 
Aug . ......... ... 2715493 45486 87596 1467 8.58 8.70 
Sept. __ , ... 2619044 43208 87301 1440 8.56 8.54 
Oct. .............. 2559245 42467 82556 1402 8.08 8.31 
Nov ............... 2395237 41343 79841 1378 7.82 8.17 
Dee ..... .. .... _ .. 2456359 43618 79559 1407 7.76 8.34 

Total .... 31073840 512444 85122 1405.5 100.00 100,00 
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The live birth data from United States Registration records of single 
years, 1917 and 1922, chosen at random were used to plot curves for 
those years but, since the lines were similar to the lines previously 
described, they were not included in this paper. Considering all these 
data, we conclude that any sizable quantity of live births taken from 
any year o.r number of years, gives curves which show similar seasonal 
waves. 

Table II shows data of prominent men recorded from American 
Men of Science (1933) and Who's Who in America (1934--35) and 
available live birth data from Connecticut, Maine and Massachusetts 
Registration reports (1850-1911). 

TABLE II 
DATA OF BIRTHS OF PROMINENT MEN AS RECORDED FROM AMERICAN MEN OF SCIENCE 

(1933) AND WHO'S WHO (1934-35) COMBINED, AND LIVE BIRTH 

DATA FROM CONNECTICU'r, MAINE, AND MASSACHuSETTS 

REGISTRATION REPORTS (1850-1911) 

Month Daily Average Percent 

Prominent States Promin~nt States Prominent States Men Men Men 

.Tan. 3480 191382 112.3 6173.6 8.50 8.19 

Feb . ............ 3170 179796 112.3 6364.5 8.50 8.45 
Mar . ............ 3413 198328 110.1 6397.7 8.33 8.49 
Apr . ............ 3112 184832 103.7 6161.1 7.85 . 8.17 

May ·-•-••H 3133 188694 101.1 6086.9 7.65 8.09 

.Tune ...... - .. 3218 186580 107.3 6219.3 8.12 8.25 

.T uly --··-·- 3338 201311 107.7 6493.9 8.15 8.62 
Aug . ............ 3627 202620 117.0 6536.1 8.86 8.67 
Sept . .... _ .... 3519 195248 117.3 6508.3 8.88 8.63 
Oct. ,,,,L,,,,, ,, 3556 190970 114.7 6160.3 8.68 8.17 

Nov. ·-······· 3366 183811 112.2 6127.0 8.49 8.12 
Dec. •n • .. - 3273 190523 105.6 6145.9 7.99 8.15 

Total ... 40205 2296117 110.2 6281.2 1o·o.oo 100.00 

From these data Figure I B was plotted. The solid line shows the 
seasonal wave of the birthdays of prominent men while the broken line 
shows the same for all available live birth data of the period 1850-1911. 
In comparing these curves it is particularly noticeable that during the 
first half of the year starting with March and ending in July the curve 
for daily births of prominent men is considerably lower than the regis
tered live birth curve, while in the last half o~ the year the opposite is 
true. From this graph it seems evident that a higher percentage of 
prominent men is born in the fall of the year than in the spring. 
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B. The solid line shows the same for combined data taken from American Men 
of Science (1933) and Who's Who in America (1934-35 ). The broken line shows, 
similarly, clata of contemporaneous births from three State Birth R egistration r eports, 
1850-1911. 

In order to determine whether the data are significant, the Chi square 
method was used. By this procedure it was found that differences in 

TABLE :UI 
STUDY OF BIRTHS RECORDED FROM AMERICAN M EN OF SCIENCE (1933) AND 18,817 

LISTED CONSECUTIVELY FROM WHO'S WHO FOR (1934-35) 

Month 

.Tan . ................. . 

Feb. -·-····-
Mar . .. _ ....... ,_ .. 
Apr. .. _ .. _ 

May -··-··· .. ···-
.T nne _ .......... .. 
July ................ .. 
Aug . ................. . 

Sept . ..... - ... - .. .. 

Oct. -··--
Nov . ... - ..... -. 

Dec. -····· .. ·-···· 

Totals ...... 

American Men of Science 

Total 

1801 
1649 
1791 
1700 
1712 
1754 
1794 
1942 
1856 
1896 
1747 
1744 

21386 

Daily 
Average 

58.10 
58.37 
57.77 
56.57 
55.23 
58.47 
57.87 
62.64 
61.87 
61.16 
58.23 
56.26 

58.55 

P ercent 

8.25 
8.31 
8.22 

8.07. 
7.86 
8.32 
8.24 
8.92 
8.81 
8.70 
8.29 
8.01 

100.00 

Total 

1679 
1521 
1622 
1412 
1421 
1464 
1544 
1685 
1663 
1660 
1617 
1529 

18817 

Who'sWho 

Average 
Daily 

54.16 
53.84 
52.32 
47.07 
45.84 
48.80 
49.81 
54.36 
55.43 
53.55 
63.90 
49.32 

51.55 

Percent 

8.76 
8.71 
8.46 
7.61 
7.41 
7.89 
8.06 
8.79 
8.96 
8.66 
8.71 
7.98 

100.00 
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curves such as occur in Figure I B could happen by chance once in many 
thousand trials. The possibility of choice birth grouping might arise 
when considering these results. For this reason we plotted American 
Men of Science and Who's Who birth data separately. 'fhe basic data 
necessary to show that the curves for American Men of Science and 
Who's Who are similar are contained in Table III and the graphic 
presentation is found in Figure I C. The single curves vary a good 
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(1933)-solid line, and Who 's Who (1934-35)-broken line. 

deal from each other when compared with the live births of the same 
period. Who's Who bir ths, if plotted alone against ordinary births of 
the same period, show most strikingly the higher percentage of prom
inent individuals born in the fall months and the lower percentage in . 
the spring months. Each curve alone, however, compared with the live 
births of the same period shows differences similar to the combined 
data curve for prominent men. 

The data presented in this preliminary study are subject to certain 
defects. No complete study was made of the birth places of prominent 
men of certain periods and compared with the live births in the same 
locality during that same period. Information is scarce on live births 
for months of years before 1900. Since, however, the curve of live bir ths 
from the three States appears typical for the years 1850 to 1911, it is 
interesting to note the marked difference between the r esults obtained 
from random samples of birth months of prominent men and live birth 
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s a i tic. . 1 wel.' pel.'c JJtage 
oJ promb1 n m n iu the prb10' month alll he h.i<l'her p rcentage in 
th £all month. . At tiJ.is t ime, th cau e 
U" e t d as a r ason. 'l'h a on IO L' pid mic j the winter and ·pring 

'fhe child botn i11 the sptiug month loses the vitamin an :t 
antitoxin received pa j ely from the mother b or winte1· begiu . 
In th day. b £ l' h r), wer lmowled<l'e of nu rition, t lt ·hild was placed 
at a on i ierabl ha~ard H he wn b ru ln the prin"' months and hncl 
o n:tm· the win ter without .fre h v o- tabl ,s tlfficient sunliO'ht and 

the p ropl1ylactic a"'ain t di ·ea. . TlH}J·e i 110 doubt that h chil(h u 
were placed under a con ld rable 1 hy ·ical handicap. \ 'Vlhetlt ·r. it affecte i 
thei1· chance for prominency i no d finite1y prov cl. Fifty ears 
hence, .ii ni eel ta e. Bir th Re ri tratiou record are continuous there 
'"ill b . ufficient data to check the r lation. hip of month of birth and 
j l'ominence. Vl1a ev r t.h xplanation may be n0\1' or th n, it is of 
intere t to not that ther i a ·jgnii:icant differ nee b tween th bjrth 
mouth f pr ent day I~· minent m n an l contempomu ou: live birth 
1n .h ·p1·ing and fa.ll month of the year. 
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STRUCTURAL GEOLOGY OF THE NEW BLOOMFIELD 
. QUADRANGLE, PENNSYLVANIA~ 

BY ARTHUR B. CLEAVES 

Lafayette College, E aston 

INTRODUCTION 

The area ov l ' d by the New Bloomfield quaclrangl , whi h i mo:tly 
in en·y ~ou.nty ju, t 1 ' st of Hanisbm·"', i11clu ies trata f rom rdo
vi ian throuah the l\lfi ·.is ipphm. It: i.- chara t riz ~ by a terly plung
ing an icline. and syncli u s, au 1 thtu. t fanJt . 'fhe reo·iou may be 
divided into t lu ·ee structural 1111it. (Fig. 1 c. C'.r-D) : a l"lal'.L'OW north-
rn s mclliie, a c ntral anticlinalr "'ion in which ste l lip , min r folds, 

and tln:u t fault. ar conunon, ancl a broad outh n 1 yn ·line. 
The writer gn1 efully a knowledge t he a istance l ' n lered him in 

the field and laboratory by D1·. Brad£orcl Vi illm·d of the P nn ylvan·ia 
1 'fhis paper is a pstrt of a thesis submitte(l to the Division of Geological ciencc 

Rn t·\•.trd nivcr ity, in 1933, ns partinl fulllJlmcnt of the requirements for the Elt .D~ 
degree. 
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Topographic and Geologic Survey, and Professor Marland Billings of 
Harvard University. He also appreciates the work of Professor Hari·y 
Itter of Lafayette College in drafting the block diagram of the New 
Bloomfield area. 

Fro. 1. Block Diagram of New Bloomfield Area, Pennsylvania. 

NORTHERN SYNCLINE 

The structure of the northern syncline is relatively simple. It is 
nearly symmetrical, the limbs dipping about 30°. It plunges gently 
nor theast. The central part of the structure is occupied by r ed and 
green Chemung and Catskill shales and sandstones, whereas the northern 
and southern limbs are formed by P ortage and Hamilton strata. The 
latter find topographic expression in the form of ridges. Some crump
ling of the red beds is observed in the central part of the syncline and 
small drag folds have been seen on the limbs. 

CENTRAL ANTI CLINAL REGION 

The central structural unit of the region is the most complex of the 
three. The special features within it to be discussed are: (1) a northern 
syncline, overturned toward the south in the western part of the area 
and broken by south-dipping thrust faults in the east (Fig. 2, Sec. 
A-B); (2) a southern anticline bounded on the north by a southerly
dipping thrust fault; and (3) two smaller anticlines in the west-central 
portion of the area. Minor folding and faulting are common on these 
more important structures. 
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SEC. E ~ F' THROUGH HALF FALL.S 
ANTICLINE 

5 ECTION A- B 

FIG. 2. Structure Sect ions, New Bloomfield Quadrangle, P ennsylvania. 
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~J.l h. nor tJt t J1 auti li:J1 :trike about nor th a t by east. Th mor 
J·esisuUJt b d · in th 11orther.n timb ar HarniJtou sa11Cl ' t n 'S wJ1ich hold 
op Buffa lo au l H ickory Ridge . ln th we "tern part o£ the. ~1rea the 
trata o£ t hi limb dip ab ut 3 ° no "tl, but a tile eastern en d jnst north 
.f alf •alli fountai tt (eld of Dicks Riel e) the bed·<· mn a high 

angl . Th . outh I'n Ji'mb in which the rido- -forming b 'cl ar e also 
Hamilton and ton (Mahanoy · d"'e) i ov r urn d just . n th and w t 
of th t wn of J w Bloomfield. The dii wh · m a ur cl i () 0 nol'th. 
Thj · ov rttn·J1in "' of an auticlin toward th ntl1 i · no •onmwn in tl1i · 
:part o£ t ile Appa !a hi an provin . . Th · phenomenon is believ 1 lu to 
u ndcrtlm.1 ting f ·on the :outh . a . 

. To ~h a t, th . ou thel'Jl limb oE thi. anticlin a mn. s a south rly 
lq wluch becom 1 and le s t p t h £ru:U1 L' a. t on ~oe. un til the 

110 e of the anti line is reached wl1 r i i · >Vel'ste p n i. 
TJ1e au t icliue a a wh 1 suIT r d r wnplu1"' i n the core au :t how 

cl ra"' £old. n the limbs. The c.rumpliu~~' i part icularly bviou in the 
north limb wl~ r b ds of t ile brittle 0 1'i<>kuny formntiOtl ar caught and 
· hm:ply ~eu ~to _veral small synclin . o tl·ong wa~ the bttckl i:ng 
of beds m tlu r •~J on that ev n the nu1 ive an& tone layers of t11e 

kaneatele .formation in the IIamilton could not r e ist the p re. stu· a 11d 
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consequently were bent into a small syncline between Juniata Furnace 
and Buffalo Ridge. 

Minor folding and faulting is •frequently observed in the Helderberg 
and Tonoloway limestones in this anticline, and even the Bloomsburg red 
beds in the core of the structure show these features. 

The same tendency of the beds to buckle and fold was observed on 
the eastern end of the anticline at Half Falls Mountain. Residual stress 
remaining after minor folding caused the steeply dipping beds in the 
nose of . this large fold to break, developing two small thrusts which dip 
steeply to the south. These thrusts are local, and neither has a very 
great throw (see Fig. 2, Sec. E-F). The throw of the more northerly 
one is estimated to be about 500 feet and that on the south slightly less. 

Two small anticlines were developed in the western part of the area 
between Mahanoy Ridge (the overturned limb of the northern anticline), 
and the Perry County fault, 2 which limits the southern anticline on the 
north. These two small anticlines plunge to the east and their north 
and south dips show them to be. roughly symmetrical (see Fig. 2, 
sec. A.:..B). 

The southern anticline is only partially represented, the Perry 
County fault limiting it on the north (figure 2, sec. A-B). In the 
central and eastern parts of the area the fault is at or very near the 
crest of the anticline, but in the western part it is developed Qn the 
north limb. Erosion of the anticline in the latter region has exposed 
older bed~, which are rather strongly crumpled. As in the northern 
anticline at New Bloomfield, Tonoloway, Helderberg, and Oriskany beds 
are thrown into very sharp folds. Probably the compressive forces 
from the southeast were partially compensated for a time in this region 
by the crumpling of the beds, but finally the pressure became too great 
and a strong thrust fault was developed. In the western part of the 
area Helderberg beds were brought into contact with Upper Hamilton 
beds, the throw being about 1,700 feet. The greatest throw occurred 
in the central part of the area, near Roddy (at the foot of the north 
slope of Dicks Ridge), where Helderberg is brought into contact with 
Lower Chemung. Here the total throw is estimated to be about 3,500 
feet. In the 'eastern part of the area the southern anticline has been 
thrust onto the northern one so that the Hamilton beds of the southern 
anticline are brought into contact with strata of similar age on the 
south limb of the northern anticline. The actual amount of the throw 
there is not known, but it is judged to be about 1,000 feet. 

2 Named by E. W. Claypole, Pa. Second Geol. Surv., Vol. F2, 1885. 
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The evidence in this area indicates that the fault dies out rapidly 
to the east and west. As a result of an examination of the structure 
in the regions immediately east and west of the New Bloomfield quad
rangle, the total length of the Perry County fault is thought to be 
about 20 miles. 

A ra:ther sharp, deep fold was developed in this southern limb of 
the anticline at Dark Hollow, in Dicks Ridge. Apparently this secondary 
structure was local, because its presence does not affect the mapping of 
the Portage-Chemung contact to the south. 

SouTHERN SYNCLINE 

The chief characteristic of this great syncline is its asymmetry. 
The northern limb dips 45 o south, although drag folds in the Portage 
and Chemung beds tend to obscure the general dip. Some crumpling 
of the Mauch Chunk red beds occurs in the central part of the syncline. 
In the southern limb the beds are almost vertical, dipping about 80° 
north at Sterrett Gap and overturned east of Lambs Gap. In the 
extreme western part of the area the syncline becomes almost sym
metrical, b,oth limbs dipping about 50°. The overturning of the southern 
limb on its eastern end is best shown at Susquehanna Gap where all 
the beds dip about 80° south. 

An important thrust fault in the southern syncline occurs in the 
steeply dipping beds between Little and Blue Mountains. The fault dip!" 
·steeply to the south. · It beg·ins just north of Sterrett Gap and the 
throw grows greater as the Tonoloway, Helderberg, Oriskany, and Onon
daga formations are progessively cut out to the east. It may be that 
the Helderberg, Oriskany, and Onondaga formations were not faulted 
out, but were lost during a period of erosion when this part of the 
area was locally uplifted. This theory is noted by Willard.3 

In the eastern part of the region the Bloomsburg red beds are in 
contact with the Hamilton group and the total throw is estimated to 
b~ about 1000 feet. It is believed that the faulting accompanied the 
folding and increased in magnitude with the degree of overturning. 

AGE OF THE FOLDING 

The strata of the New Bloomfield area were folded in late Penn
sylvanian time or at the end of the Paleozoic, for Mississippian (and 
Pennsylvanian beds just east of the area) are involved in the orogeny. 
01_1 the other hand, the mountain-making movements must have begun 

a Willard, Bradford; Hamilton Group of Central PennsylvJO.nia: Geol. Society 
of Amer., Bull., vol. 46 (i935), pp. 217-218. 
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at least in P ennsylvanian time, for high relief was obligatory to form 
such coarse conglomerates as are found in the Pottsville formation iii 
Dauphin County, a few miles east of the New Bloomfield- quadrangle. 
The great thickness of Upper Devonian (continental) red beds is also 
indicative of uplift to the east and southeast. Although not a large 
amount of coarse -material is contained in these r ed beds their great 
thickness indicates that the "pulse" of the ensuing orogeny was be
ginning to be felt. Perhaps the highlands from which this material 
was derived were a long distance away; at least it seems logical to assume 
that the compressive forces of the Appalachian Revolution had begun 
to exert themselves in the late Devonian. This is also indicated by the 
large amount of coarse material found in the Pocono formation, which 
is Mississippian, and immediately overlies the Upper Devonian red beds. 
With the continuance or renewal of the Mmpressive forces, the strata 
of the New Bloomfield area became intensely folded. The faulting is 
believed to have accompanied the folding. 

TRIPLE CHICK EMBRYO 

BY JEROME H. KANTOR 

Bucknell Unitversity 

In opening 70 to· 80 dozen incubated eggs annually at the zoological 
laboratory of Bucknell University, we find one o_r two cases of double 
chick embryos. In 1935 a tr!ple chick embryo was found. This is the 
only record known to us. 

The ·.embryo consists essentially of two bodies, each with its own head, 
separate from each other in every detail. In addition, however, we 
have the added embryo, having its own head, with its anterior part of 

, the body separate, but sharing the single posterior part with the left 
embryo. 

The embryos together could be placed on a dime, with a little room 
to spare. They are calculated to be between 30 and 35 hours old, 
r eckoned from beginning of incubation to the time when opened. 

This case, then, may be characterized as a double embryonic invagina
tion with a subsequent fission or splitting of one of the embryos, in 
the head region. To use the words of Dr. H. H. Newman, noted author
ity on twinning, who has examined the slide, it is a case of "double 
ga~trulation followed by the anterior fission of one of the twin embryos.'' 
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· ANTENNAL SEGMENTS OF TENTHREDO (LABIDIA) 
OPIMUS OPIMUS (CRESSON) WITH A SYNOPSIS 

OF LABIDIA (TENTHREDINIDAE: 
HYMENOPTERA) 

By HOMER c. WILL 

Juniata College 

The nani Labidia was used by Provancher in 1886 for the western 
sawfly, 'f. nthreclo (Labidi(t) oz)i·mus opimus (Cresson). Rohwer (1912) 
designat d La.b1:dia a a subg m1 of T enthredo. The str uctural charac
ters responsible for this designation were the number of antennal seg
ments and the petiolate anal cell of the hind · wings: Segments of the 
antennae numbered seven. or eight in Labidia and nine in Tenthredo. 

I find difficulty in separating Labidia from Tenthredo. Antennae 
with eight or nine segments are more common than antennae with seven 
or eights gment ' . I n ugnst 1932 the late Dr. illiam D. IcTiroy, 
J r ., of tl1> [t emu P ittsbm·O'h an i I •oll c e I a .·1 ecies of 
Labiclia, at ~ ashiuoton. Th awfUes hav antennae 
with i ht or n ine egm nt . 'l'h pa t summ r Mr . J ack fy rs o£ 
l\l[ontana t-ate oil g Boz man , Uontana collected ome awfli . in t h 

allatiu r rational 1 Ore t, Joe a ted at the very nort hw . t tip of :Yell w-
sto11 Park, and · n t them to me for identilicati n . found a pecies 
o£ L abicl'ia in th e group . 'l'hi sawfly wa 'l'entlvreclo (Lcbb'id:ia.) 01J ·im~t 
oz>itnus ( re.·son) acco!·din()' to p1· ·nt nomeucla.tnr . 

. The question of antennal segmentation 0 Ul'l' c1 with OtJi?nus. Speci
mens with eight and nine antennal O'tllents were about equal in number . 
Of all the Labidia which I have examined to lh 1 t· s nt, more than 

Antenna of T.enthredo (Lobidia) opimus opimus (Cresson) 

50 per cent had antennae similar to those of T enthredo. These observa
tions suggested the possibility of Labidia as a variant of Tenthredo. 
Certainly, antennal segmentation was not definite enough to permit the 
separation of the two groups. 
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Mr. Myers furnished m€ with the following data relating to opimus: 
The specimens were collected at Eldridge, Montana, on the route of the 
northwest entrance to Yellowstone Parle They were taken in the latter 
part of July in canyons called Specimen Creek and Buffalo Horn. The 
altitude was approximately 7,200 feet. The insects were found on plants 
belonging to the Umbelliferae. 

SYNOPSIS OF LABIDIA 

Genus TENTHR.EDO Linna~us 

Subgenus Labidia Provancher 

Labidia Provancher, Addit. Faune Can. Hym., 1886, p. 21. 
Tenthredo (Labidia) Rohwer, Proc. U. S. Nat. Mus., Vol. 43, 1912, p. 222. 

Tenthredo (Labidia) alienatus Rohwer 

Tenthredo (Labidia) alienatus Rohwer, Proc. U. S. Nat. Mus., Vol. 43, 1912, p. 224. 

Tenthredo (Labidia) anomoaerus Rohwer 

J.'cnth1·edo (Labidia) anomocerus Rohwer, Proc. U. S. Nat. Mus., Vol. 43, 1912, p. 223. 

Tenthredo (Labidia) anomus Rohwer 

Tenthredo (Labidia) anomus Rohwer, P1·oc. U. S. Nat. Mus., Vol. 43, 1912, p . 225. 

T enth redo (Labidia) opimus coloradensis Rohwer. 

Tenth1'edo (Labidia) opi;mus coloradensis Rohwer, Proc. U. S. Nat. Mus., Vol. 43, 
1912, p. 224. 

T enthredo (Labidia) opimus opimus (Cresson) 

Allantus opimus Cresson, T1·ans. Amer. Ent. Soc., Vol. 8, 1880, p. 15. 
Labidia columbiana Provancher, Addit. fauna Can. Hym., 1886, p. 21. 
Labidia opimus (Cresson), Dalla Torre, Cat. Hym., Vol. 1, 1894, p . 83. 
Allanius ppi7wus Cresson, Konow, Genera Insectorum, Fascicule 29, 1905, p. 135. 
Tenth redo (Labid·ia) opimus opimus (Cresson), Rohwer, Pro c. U. S. Nat. Mus., Vol. 

43, 1912, p. 224. 

Tenth?'edo (Labidia) original is (Nor ton) 

Allantus orig.inalis Norton, Trans. Ainer. Ent. Soc., Vol. 1, 1867, p. 261. 
Labidia original is (Norton), Dalla Torre, Cat. Hym., Vol. 1, 1894, p. 83. 
Allantus originalis Norton, Konow, Genera Insectorum, Fascicule 29, 1905, p. 135. 
Tenthredo (Labidia) originalis (Norton), Rohwer, Proc. U. S. Nat. Mus., Vol. 43, 

1912, p. 224. . 
Labidia o?·iginaUs (Norton), MacGillivray, Hym. Conn. Sur., Bull. No. 22, 1916, p. 92. 

Tenthredo (Labidia) subnigriceps (Rohwer) 

Allantus subnigriceps Rohwer, Can. Ent., Vol. 41, 1909, p. 148. 
1'enthredo (Labidia) subnigriceps (Rohwer), Proc. U. S. Nat. Mus., Vol. 43, 1912, 

p. 224. 

I 

PENNSYLVANIA ACADEMY OF SCIENCE 149 

OCCURRENCE O:B~ COLONIES OF THE GIANT SAND 
WASP SPHECIUS SPECIOSUS (DRURY) 

(SPECIDAE: HYMENOPTERA) 

BY HOMER C. WILL 

Juniata College 

There are few references in recent entomological literature which are 
concerned with the colonies of the Giant Sand Wasp. Records dealing 
with persistent colonies are still more difficult to find. The writer had 
the opportunity this past summer to study a colony which has continued 
in the same locality for five years. Observations and data relating to 
this colony are summarized in this paper. 

On July 23, 1934, Mr. John C. Fox, an engineer at Narrows, Virginia, 
brought to the Mt. Lake Biological Station of the University of Virginia 
a box of insects for identification. The insects were collected in the 
yards of the electric substation of the Virginia Railway Co. at Narrows, 
V a. The writer identified the insects as specimens of the Giant Sand 
Wasp Sphecius speciostts (Drury). 

Mr. Fox stated that the wasps were first noticed five years ago at the 
electric plant. Since that time the numbers have steadily increased each 
succeeding year until they have attained epidemic proportions. Al
though the activities of the wasps have caused no material loss as yet, 
the resident engineers f ear that continued increase will 1ead to damage 
to the underground conduit ducts. In addition, the wasps were proving 
to be a source of much annoyance to the personnel of the station. 

The writer visited the substation a week later and found the situation 
substantially as described by Mr. Fox. The electric plant is located on 
the banks of New River, about 100 yards from the water and at a slight 
elevation. The soil is loose and sandy and comparatively dry. The 
burrows were found scattered through the yards of the plant and in the 
adjacent fields. The wasps were flying back and forth in considerable 
numbers and reproductive activity was observable. There were few 
large trees nearby to aid the insect in bringing Cicadas to the burrows 
as has beei! described by Fuller and others. 

An examination of the nests revealed a considerable mound of dirt, 
usually about a foot in diameter, placed loosely about the entrance. 
In m3:i1y cases the mound was 1n front of the underground opening. 
In other cases there was a trail through the dump heap. An excavation 
of a number of the nests disclosed an underground passage about a foot 
lmig .. This tunnel was enlarged at the terminus. In some of these cells 
a single Cicada was found, others were empty, Although there had been 

I 

I 

·,-
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an extremely heavy rain the night before, the burrows seemed compara
tively dry. 

The officials of the substation were quite anxious to know just how 
the wasp might be controlled. The otherwise immaculate yard around 
the building was marred by many mounds of fresh dirt. An effort was 
being made to flatten out these mounds but evidently it was not too suc
cessful. The writer noted that a collection of old t ennis rackets was 
kept in the building and whenever an official emerged he was armed with 
a racket to strike the wasps. 

The habits of the wasp and occurrence of colonies have been describ~d 
by others. This occurrence seems worth r eporting because of the long 
duration of the settlement at one place and the extremflly large number 
of individuals composing the colony. An entomologist interested in the 
study of this species might easily have collected hundreds of specimens 
in a few hours this past summer within an area of a few hundred square 
feet. 

THE POLEMONIACEAE OF PENNSYLVANIA 1 

BY EDGAR T. WHERRY 

Associate Pmfessor of Botany, Unive1·sity of Pennsylvania 

Ten members of the plant family Polemoniaceae are known to grow 
within the limits of this State. They may be differentiated by the follow
ing key: 

KEY TO POLEMONIACEAE OF PENNSYLVANIA 

Leaves pinnate; e,orolla campanulate; stamens declined or decumbent - ... POLEMONIUM. 
Plant 75 to 125 em. tall; inflorescence a thyrsoid panicle; blooming-period summer; 

corolla deep violet; stamens declihed, subparallel, somewhat exceeding the 
petals; anthers deep yellow ..... ....................... ................ ........ ......... . _ .. , ..... .. ... .. :._ P. vanbruntiae. 

Plant 25 to 75 em. tall; inflor escence a lax panicle ; blooming-period sp1·ing; corolla 
light violet; stamens irregularly decumbent; somewhat sho1'ter than the petals; 
anthers cream-color -- .................... ................... .......... --...... .................. .. .... _ .......... _ .... .... .......... P. reptans. 

Leaves simple and entire or essentially so ; corolla salverform; st amens erect. 
Duration annual; flowers minute, whitish, in a dense cluster .. .. ..................... ....... OOLLOMIA. 

---A single species, C. linea;ris, introduced from the west.--- · 
Durati<>n perminial ; flowers large, purple or violet, white only in mutants, in a more 

:or less open cyme or panicle ............ .. ...... ....... _ ......... ... - .. .. .... ...... ................ ..... ............... _ PHLOX. 
Stems woody, decumbent; leaves crowded, persistent; inflorescence a few-

flowered cyme; pedicels elongate .......... ....... .... ...... _ .. .. .. ...... ... ................ .. ... .......... P. subulata. 
Stems herbaceous, decumbent or erect ; leaves more or less remote, deciduous or 

sparingly persistent; inflorescence few or many-flowered; pe.dicels short. 

1 Contribution from the Botanical Laboratory and Morris Arboretum of the Uni
versity of Pennsylvania. 
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Sepals mostly less than half united, conspicuously awn-tipped; stamens and 
style much shortet· than the corolla-tube. 

Sterile shoots becoming decumbent, often rooting at nodes; leaves rela
tively broad; inflorescence lax; corolla-tube glabrous ... .. .. .P. divaricata. 

Sterile shoots m·ect, n ot rooting at nodes; leaves rela tively narr ow; 
infloreseence rather conipact; corolla-tube pubescent ......... _ ........ P. pilosa. 

Sepals mostly more than half united, obscurely awn-tipped; stamens and 
style nearly or quite equalling the cOl'olla -tube. 

Leaf-margins roughish or ciliate with soft hairs, the late1·al veins obscure. 
Pros-trate stems well-developed, rooting at nodes ; lower leaves spatu-

late, many of them persistent ....... _.,., .. - ... ...................... .. . ..... P. stolonifem. 
Prostrate stems poorly developed;. lower leaves never typically spatu

late, spal'ingly if at all persistent. 
Flowering shoots mostly arising from the tip of a decumbent stem; 

nodes few; leaves elliptie to ovate ; calyx averaging 10 mm. 
long .......... .. - ..... - .. ............. ........................... ... .... ... ................. : . ......... .............. ... P. ovata. 

Flowering shoots mostly arising from a rootstock; nodes numer
ous; leaves linear to ovate-lanceola te ; calyx averaging 7 mm. 
long ...... ....... : ..... .. .............. - .. ..... .... ................ .. - ......... - .. .. . _ .. .. , ................ ..... P. maculata. 

L eaf-margins ciliate-serrulate wi·th stiff bristles, the lateral veins promi-
nent, aero late -- ..... .................... ..... .......... .. _ ................ ...... .. . .................... ............ .P. paniculata. 

The. peci will n w be discussed individ·ualiy, with li. t o.f Ollllties 
.fr om which ·pe imcn · ar e pre. en red in tl1e h rbada e n. hotlld au.y 
o.n l<now of additional occtll'r enc . of any o them l will app.rec1ate r e
c ivin.,. data or pecim n , in o1·de r to add to Otll' information as to the 
r ange w' t.ltl11 th tat . 

PoZemO?tiwrn vwnbt·n11,Nae Bl'itton ( pellin"' em n 1 ·d) .- 'l'll.i. ll Orth-
ppalachia.n ·p cie ·grows in cool, swampy _pla.ce , chi f1y at h igl1 eleva

t ion . It: ran..,.e in the tat u· p culiaxly cUsr np ted; it apparently sm
vived "'laciation in an ar a extenc · g from Pocahontas ounty, W e t 
Vir rri.n:ia, a ro.:: ~w . t rnmo t l\T.aryland into otlnt ', a t '"O ~ ., ,y 

Jar"' colo11i b ing kuown. in the latter. nother xtra-glacial cur-
lay 75 mil s n ortheastward in a brook ·wamp n al· Lobac11 ille 

ounty, bu t was recentJy ann·ihiJated by change. in the . tream 
co u · e. W hen the Wi con ·in ic 11 t m lted away about 25 000 year 
a•YO, swamp. ·oon d vel p d jn the glaciated t ri:itory, and thj Polemo-
nvl~m eatly inva :ted them. olonies developed in ullivan and 
hanna countie in t hi · tate an d from t11er the pecie preacl a ro:. ea t
ern New York as far as the western bor cl r o.f r w Hampshire. 

Polemon·i11.tm t·eptan Lim1 ' .- '!'he eli t l'ibution of t hi. pl an t ugO'est 
tha t it smvive 1 T r tiary and Qnateruar y "eolo.,.ical vent in t he zar1< 
and In t rior P latean reo-ions, and mie-rated into P eu.nsylvania f-rom th 
outh.w t. B ing able to thrive nnder a O'r eat variety o~ en.vironm e11 tal 

condition: -on moist cir cumneu tr al alluvial flat , il1 f rtile l oam over 
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limestone, in sterile, more or less acid clays, in acid litter of upland oak 
woods, and even around the margins of sphagnum bogs-it has spread 
nearly throughout the State, except on the higher plateaus and toward the 
northeast corner. Specimens are preserved in herbaria from the follow
ing counties: Allegheny, Butler, Lawrence, Crawford, Erie; Armstrong, 
Clarion, Elk, McKean, Potter; Somerset, Cambria, Bedford, Huntingdon; 
Franklin, Cumberland, Lycoming, Bradford; York, Lancaster, Berks, 
Luzerne; Chester, Delaware, Philadelphia, Montgomery, and Bucks. It 
also extends north into central New York. 

As early as 1740 .Tohn Bartram sent roots of this plant to Peter Collin
son in England, and he distributed it to other horticulturalists of the time. 
In the 1750's a painting of it was made for the series of illustrations of 
plants in Miller's Gardeners Dictionary, and when Linne founded the 
species in 1759 he cited this plate. 

Collmm:a linew·is Nuttall. (Mistakenly referred to the genus Gilia by 
Gray.)-A western mountain plant which has become a weed in fields and 
waste places over a wide area, and occasionally appears in the Eastern 
States. There are two records ·for Pennsylvania, Hartstown, Crawford 
Co., and Angora, Philadelphia Co. 

Phlox sub1tlatc~ Linnc.-Since three geographic varieties mingle and 
intergrade in tbe West Virg·inia mountains, that region is regarded as the 
refuge of the species during the geological changes of Tertiary time. 
Variety ciliata (Brand) Wherry has subsequently migrated northeast
ward across Pennsylvania, becoming locally abundant, especially on sand 
and serpentine barrens. It often escapes from cultivation, but is believed 
to be native at one or more stations in 35 counties: Beaver, Butler; Alle
gheny, Westmoreland, Indiana; Somerset, Huntingdon, Centre, Lyco
ming, Tioga, Bradford; Franklin, Adams, Cumberland, Perry, Juniata, 
Union, Northumberland, Montour, Columbia, Luzerne, \Vyoming., Lacka
wanna; Lancaster, Lebanon, Berks, Lehigh, Northampton,' Carbon, Mon
roe, Pike; Chester, Delaware, Montgomery, and Bucks. Continuing 
northeast, it extends to New Jersey and southern New York. 

Although in describing this species Linne stated it to have come from 
"Virginia," the type specimen bears the letter K, signifying it to have 
been collected by Kalm, who would have obtained it in eastern Pennsyl
vania or adjacent New Jersey. Its type locality is accordingly to be 
ascribed to one of these States. A photograph sho>ving its remarkable 
abundance on a Pennsylvania serpentine barren is reproduced in fig. 1. 

Phlox diva1·icata I1inne.-This Phlox centers in the Interior Plateau 
region, but has migrated eastward across Pennsylvania, having been ob
served in 31 ·counties: Beaver, Lawrence, Mercer, Crawford, Erie; Wash-
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Fro. 1. Phlox S1tbulata c-iliata on serpentine banen northeast of UnionYillc, 
Chester County, possibly its type locality. . 

ington, Allegheny, Butler, Venango; Fayette, "\Vestmoreland, Indiana, 
Jefferson, McKean; Cambria, Clearfield,· Blair Huntino·don Mifflin 

' b ' ' 

FIG. 2. Phlox cliva?'icata cnriadensis along the Susquehanna River in Lancaster 
County, the region whe1·e first collected by Bartram. 
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Centre, Clinton, Lycoming, Bradford; Cumberland, Perry, Dauphin, 
Luzerne; York, Lancaster, Chester, and as an escape in Delaware. It also 
ranges northeastward along the Great Lakes and St. Lawrence valley to 
northwestern Vermont. The variety here is Ca-nadensis (Sweet) \Vherry. 

The specimen on which this species was founded by Linne was grow
ing in the garden at Upsala, Sweden, and its original source is uncertain; 
however, John Bartram had sent living material to Collinson in 1739, hav
ing obtained this along the Susquehanna River, presumably in Lancaster 
County. Since there is a strong probability that Collinson shared l1is 
plants with the other gardens of the time, the type locality may perhaps 
be taken as this county. ~-,ig. 2 shows how it appears there at the present 

day. 
Phlox pilosa Linne.-An Ozarkian species with many varieties, one of 

which, var. viTens (Michaux) \Vherry, pushes northeastward along nar
row strips of territory and locally enters Pennsylvania. It follows the 
Ohio Valley, and has been once collected in Beaver Co., Pa., but is no 
longer known there. A second route of migration, along the flanks of the 
Blue Ridge, has brought it into Franklin and Adams counties. Condi
tions in the Piedmont and adjacent uplands seem to be somewhat more 
favorable to its growth, and it has developed colonies in Lancaster, Ches
ter, Delaware, l\1Iontgomery, Bucks, Lehigh, and Northampton counties. 
Beyond this it occurs in a few New Jersey counties, and reaches its north
eastern limit in western Connecticut. 

Phlox stolonifem Sims.-This is a southern Appalachian plant attain
ing its maximum development in West Virginia. It follows the mountain 
valleys northeastward, reaching the northern and eastern limits of its 
range within Pennsylvania. One route takes it across Fayette, Westmore
land, Armstrong, Jefferson, and Elk to southern McKean; another, Somer
set, Cambria, Blair, Huntingdon, Clearfield, and Centre. A single speci
men is preserved from northern Lancaster County, a remarkable eastward 
range-extension, but the exact locality is lost. 

Phlox ovata Linne.-The geographic relations of this Phlox are much 
like those of the next-preceding one, except that its maximum develop
ment occurs somewhat further south, and it does not range so far north or 
west in Pennsylvania. The seven county records comprise: Franklin, 
Huntingdon, Centre, Mifflin, Snyder, York, and Berks. The last repre
sents a notable eastern extension into the Reading Hills prong of the New 
England Upland physiographic province. 

Phlox maculata Linne.-Two varieties of this west-Appalachian 
species can be separated. The more northern of these, var. odorata 
(Sweet) Wherry, enters Pennsylvania from the west, and has spread 

... 
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nearly throughout the State, while the more southern one, var. pyra
midalis (Smith) Wherry, barely enters the southeast corner. At least 34 
county r co1·l. ru· l'lt )lan l : eav r , Lawr >n ·e l\'l rccr, raw-ford · .Alle
gh n , BuLl r ; Fay tt , Westntor laml 

mer t, Be Hord, lair; Huntinoodon 
tunb .dancl P ny l\Iontom· olmnb'ia, Luz rn , Lackawanna; York, 

Lan aster erks, Lehigh, No1·tham1 ton · 1e t r D lawar , Pbil.adelphia 
i\IIou tgomery and l3ueks. aricty ocZora.ta, bl oom:· hjefly in .r ifay and 
June, vari y py1·am.iclaW..s a montlt. or two lat r. 'l'h latter i tim Jar 
known only along- the tribi1taries of Susquehanna River in Lancaster and 
rarely Chester counties. The northern variety is also abundant in New 
Jersey, where the type specimen was collected by Kalm, and ranges spar
ingly still farther northeast to Connecticut and southern Quebec. 

Phl.ox •palli ·ulc~ta Linn .- 'l'h uathr anc tor of om· common peren
nial o·ar l n Phlox rang . wid ] y over the Interior Plat aus, but ]Ia' 

nugt:a ted no1·t1t a twurd along river vaJl ~. into Penn yh mua and loca)ly 
w st rn N w Yotlc lu addition it frequently capes f rom cultivation. 
and is often l'otmcl thu .. in tr o I need in t it a ·t m 1 art. of the e tates. 

hav b •n ob erv din 20 counties: Beaver, 
• a ·llinCTtO.n 11 gheny, Butler; Fayette, 

edfor cl, Huntingdon; Franklin; 
Dauphin chuylkill, olnmbia, uzern ; ork and Lancaster. 

Four of tJu~ spc ies uatlv to the State are to be classed geographically, 
then, a Appalachian plant , in that they seem to have survived the geo
logical change of 'l'ertiary and Quaternary times in the Appalachians in 
what is now vVest Virginia, Virginia, or North Carolina. The other five 
are, correspondingly, Midland plants, their survival areas having appar
ently been in the Ozark or Interior Low Plateaus. In all cases they have 
entered Pennsylvania from the southwest, and migrated in a general 
northeastward direction. Two have not been able to invade the glaciated 
territory, and have not gone beyond our borders, but the remainder have 
pushed on into States lying farther north and east. It will be interesting 
to study other groups of plants in like manner, and see if their behaviors 
are similar. 
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SECOND ANNUAL MEETING 
PENNSYLVANIA JUNIOR ACADEMY OF SCIENCE 

Dickinson College, CaTlisle, Pa. 

April 19-20, 1935 

PROGRAM 

Saturday 9: 00-ll: 30-Junior Section reading of papers 
1. Electronic Discharges 

T. R. Witman & R. C. Fair, Reading Sr. H. S. 
2. Microphotography 

GeOl'ge R. Rumor, Reading Sr. H. S. 
3. A Rocket Trip to the Moon (Motion Pictures) 

Astronomy Club, Taylor Allderdice H. S. 
4. Radio Transmitting Set 

Wm. Nagle and Thomas Luerssen, Muhlenberg Township High School. 
5. Cutting and Polishing Stones from Natural Minerals 

Charles Risler, Upper Darby Sr. H. S. 
6. Chemistry in Photography 

Warren Slater, Reading H. S. Camera Club. 
7. How to Take P.ictures 

Ralph Angstadt, Reading H. S. Camera Club. 
8. VI arks and Life of Madame Curie 

Dolores Boland, Altoona High School. 
9. Experiments on Perpetual Motion 

Jack Garharclt, Altoona H. S. 
10. Life in Fresh Water Pools 

Arthur Priestly, Altoona High School. 
ll. Florescence exhibit 

Steinmetz Scientific Society, Upper Darby H. S. 
12. Photoelectric cell exhibit 

Steinmetz Scientific Society, Upper Darby H. S. 
13. Micro-PI·ojecto1· 

Steinmetz Scientific Society, Upper Darby High School. 

The second annual meeting of the Pennsylvania Junior Academy 
of Science was held in the Tome Science Building, Dickinson College, 
Carlisle, P ennsylvania, April 19-20, 1935. 

The meeting was called to order by the president, Earl Thomas, of 
the Steinmetz Scientific Society, Upper Darby high school. 

Dr. S. H. Derickson, President, Pennsylvania Academy of Science, 
extended a welcome to the Junior Section. Earl Thomas thanked him in 
behalf of the Junior Section. 

The roll was then called and the following clubs were recorded 
present: Altoona High School Junior Academy of Science; Annville 
High School Science Club; Bellefonte High School Science Club; Col-
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Jiudale 

1\ om.Ynat·ions Km·l l 

hajrman; Re.~ol u.t ions, G Ol'" 

O) I , hai1·man · "'alter E. Hess, Karl '. 
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the member clubs ·were included on a publicity and communications 
committee. 

pl:m fol' ommtmi ati n b we 1 the member clubs throngh the 
s ct· ta.ry and Publications 'ommittce was adopted for n xt y aL'. 

'l'h lJm-t r and Pin ommitte~ made it r r t't an 1 af er a loug 
discu i n ev ral rle. i<>'ns were s11.bmitt d .for the appr val of th mem
bers. Voting on the specific design was held over till the Saturday 
meeting. 

The Nominations Committee suggested in the future the business be 
transacted during the last session of the program. 

' v ral . Jlior members presented papers. Mr. Charles E. Mohr, 
Reaclin Public 1VIu: um and Art Gallery, gave an interesting account 
of the 13at t P m1. ylvania and his experience capturing them. 

Dr. Edgar T. ·wherry, University of Pennsylvania, spoke on the 
Phlox of Pennsylvania, tracing the history of all species known in 
Pennsylvania. 

Dr. Arno Viehoever, Philadelphia College of Pharmacy m1c1 Science 
illustrated his work on the Toxic Effect of Strychnine on Daphnia, 
showing the possibilities for research with transparent animals. 

'I'h m ting wa. the11 ,. cessed till 9 :00 A. M. atnl'(llty 1 ril 20 
.o that th Jnnjor , e•tion micrht join th nior l. all my in l1- anuual 
banqu t and the lectur n Bi lo•~i al tul i . of - t1man Pm:n:it by 
Dr.\ illiam li. 'ort. ,T lm I orl<iJl nivet·:i ty. 

The Saturday meeting was called to order and proceeded with the 
vote for the pin desig·n. Pin No. 2 from the Arthur Schwemmer Co. 
with a retort as a guard "·as accepted, ·with a motion to let the Charter 
and Pin Committee determine the length of the contract. 

The charter submitted by the committee was accepted with a few 
minor changes. 
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The Academy then · accepted the following report of the Resolutions 
Committee: 

1. That we extend our appreciation to Dickinson College and the 
Fraternities for their hospitality and kindness in furnishing room accom
modations for the Junior Members of the Academy. 

2. That we extend our appreciation and thanks to Dickinson College 
for the use of the science rooms and facilities. 

3. That we thank the Senior Academy for its continued support 
and encouragement for the welfare of the Junior Academy of Science. 

4. That we thank Mr. Charles E. Mohr for his discussion on the 
varieties of bats and their habits and especially for showing how to 
proceed with nature study. 

5. That we thank Dr. Edgar T. Wherry for his interesting talk on 
Phlox, and for pointing out to us the importance of the study of the 
plant in relation to its environment. 

6. That we thank Dr. Arno Viehoever for his interesting pictures on 
the Toxic Effects of Strychnine on Daphnia and for suggesting a new 
method of approach in scientific study. 

7. That we thank all the Junior members of the Academy who have 
helped to make these meetings both interesting and profitable. 

8. That the Junior members in attendance explain to their club 
members at home t:qe value in attending and participating· in the 
Academy programs. · 

The Financial Committee reported a total of twenty dollars paid 
in dues and bills of $5.55 leaving a balance of $14.45. 

The Nominations Committee submitted the following ballot of officers 
for the coming year : 

President: From Reading High School Academy of Science. 
Vice-President: From Alroona High School Academy of Science. 
Secretary: From Steinmetz Scientific Society, Upper Darby High 

School. 
No other nominations were added so the secretary cast a ballot in 

the favor of the officers above. 
The Publicity Committee suggested a more definite communication 

between clubs and working in local groups. Business connected with 
the report resulted in plans to notify the schools in the city in which 
the annual meeting is held. The Proceedings were also to be printed 
in the Senior Proceedings. 

The Advisory Committee was increased to nme members. One of 
the four members to be Mr. ·walter E. Hess. 
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Mr. H. C. Wimmer, President of the Pennsylvania State Teachers 
Association, invited the Junior Academy of Science to participate in the 
program of the Christmas meeting of the PSTA. Mr. Wimmer praised 
the demonstrations given at the 1935 meeting and asked if some of 
them might be repeated at the PSTA meeting. 

Mr. Karl F. Oerlein reported the next annual meeting of the Penn
sylvania Junior Academy of Science was tentatively planned to be held 
at V.,T ashington & Jefferson College. 

Mr. Walter E . Hess then invited the Junior Academy members to 
attend geologic field trips to be held at Chambersburg, May 4, and at 
Stroudsburg, May 11, 1935. 

There was no other business suggested and a regular adjournment 
closed the 1935 meeting of the Pennsylvania Junior Academy of Science. 
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