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Several terraces exist on the bo1·der of Lake Michigan nea1 
l\fichigan City, the highe t of which-the fifth-is elevat~d 225 
feet above the lake. The fourth is 95 feet above the same le,rel 
and contains much coar e gravel. ' 

B. Fossil Plants of the Coal-11i&tsu1·es of Te1"1·era, in tlie Atacct111a 
district, f1'hili. Bull oc. Geol. de France, III, iii, 572, 1876.)­
The plants are ura sic, of the Lower Lias or Rhretic bed, and 
incl11ded Jeanpaulia M il11steria·na P1'esl., Angiopteridiu,11 Mu11-
8teri Grepp., a Pecopteris ,( P. Fuchsi), nea1· P. Ga?,ppertiana. 

'I 1·1_ BOTANY AND ZOOLOGY. 

I. Sensitive Stig1nas as an aid to cross fertilization of Floto• 
ers ,· by P1·of. W. J. BEAL, (Proc. Amer. Assoc., Buffalo.) 'fhe 
ilowers of 1'farty11ia proboscid,ia, a plant sometimes 1·aisecl in our 
ga1·dens for pickle~, has fl,owers drooping at an angle of abot1t 
forty-five degrees. At the opening on the upper side are two flat 
sti&"ma~ curve~ back away from each other, exposing the urf~c 
which 1s se11 it1ve to pollen. Farthe1· on are the fou1· anther , 1 e 
by side, 1\rith their cells placed end to end. The opening i ju t 
large enough to take in the humble bee, or the common hive bee 
will do a well 

I have been carefully watching the Martynia plants for several 
weeks, since they have been in flower, every day and at nearly ~II 
hours and sometimes several times a day. I have the plant in 
four place , two of which are beds about four feet by te11. .~hey 
are among other beds of flowering plants which are fi·eely vi~ited 
by various kinds of insects. I felt quite su:re that the ~umble bee 
transferred pollen on his back, because I found the stigma eov• 
ered with pollen and clo ed before night each day. I could no 
contrive how el e the pollen could be transferred. I began to fear 
I should have to give it up. B11t, one morning about nine o'clock 
1 saw a single humble bee pass from flower to flower on nearly 
every speci1nen on one patch of plants. The visit la~ted onl . a 
few moments. All parts are quite sticky with glut1nou hai 
which seem to annoy the bees very much. I have never en )U 

one bee on the flowers of l\1artynia; she alig~t~d on the. potte ' 
showy part of the corolla, and crawled, first h1tt1ng the. tigm.Tb 

If they are not quite closed at that time, the bee ~uts t mThe 
pushing her l)ack against the back oi one of the t_igma · ,,,0 r 

No pollen can be left a the in ect retreat . A cro 8 of P . 01 

open again in about fifteen minutes ; if well du ted I ha.1 e n 
them to remain clo ed afterward. · de o 

the :O.ower, has often been shown to be sure of cross-ferti 
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fertilized at a]l.. Some yea1·s ago I examined hundreds of 1 peci­
rnens aR they we1'e fertilized by bees. The stigma clo · es up after 
it i cove1·ed with pollen. It is sensitive to the touch; perl1a1Js 
only slo,v]y, but I think it moves back in a few seconcls. I l1~1ve 
examined no speciinens lately with special refe1'ence to tl1i point. 
Tl1e tigmas of Mimitlus ringens are cu1'ved out like tho of tl1e 
* fartynia, and project lJeyond the anthers. I have seen mall na­
tive l-f ymeno1ltera visit this pla11t, alway crawli11g in with the back 
clow11, alt.bougl1 Mtihle1· saJ1 s in pe1· 011ate flo,ve1·~ the l1ee al-t1y 

et tbei1· b:1cks 11p as they pass in. The stigmas of tl1i fflinzutus 
are ~lowly sensitive, closing i11 a few moments afte1· t11ey are 
touched or well upplied with pollen. The tigma of th,e Mi111u­

l1u luteus ancl JJfintulus mrJschatus, and likely other pecie , lo""­
ve1·)' quickly after being touched. Teco11,a radica.r;is and Teco111a 
g1•,ancliflo1·ct and p1,.obably othe1· s1Jecies, are ver)r mu ·h like (ar­
t 11ia iit the peculia1"ities mentioned. I have not lately had the 
01 I rtt1nity of examining the flowers of· the Bigonia or Catal1)a 
lJ11t I hall expect to find them cross-fe1·tilized in the saime way a~ 
'.lecomia ailed by sensitive stigmas. Ut1iculct1ria ·vulgaris, one of 
our la1·ge1· comn1on bladderworts has a yellow i1·1·egular flo,,1 1· 
w~ich con iderably resembles that of ihe snap-drago11. 'l'½e 
tigma act m11ch as in l\1artynia. TlJe lowe1· lip of the ~igma 1s 

mt1cl1 the larger and "rhen touched bends up clo e aga1n~'t the 
U])per lip of the co1'olla just under an a1·ch-like p1·ojection. The 
ot~er nice adaptions for securing cross-fertilization are rather com-
plic~ted _and need not be gi,1en at this time. . . 
. ~mgu1ct1la is quite simila.r in st1'ucture to the Utr1culana :1,11 l 
1 likely e!1sitive in its stigmas, and fertilized iu. ~he a,ne w~y. 
, ... II t~e t1gmas which I have seen that are sen 1t1ve ta11..:l with 
one ide towa1·a the space visited by in ect , and if there a~e two 
ogether, the larger tigma comes next to the body of the 111 ect. 

Buffalo Ooitrier, Aug. 25, 1876. 
2• 01_i the _theo1·.v of Evolution; by Prof. OoPE. SProc. ~ . a • 
a · c1. Ph1lad., Feb., 1876. )-Prof. Co1Je gave a ln ·ory of the 

P~0 ~ ·e of tl1e doctrine of evolution of animal a11d v egetal,l l) ... ,,,.,. 
bile par,vin has been it prominent advocate withi~ the la ~ £ w 
ai· , it wa fir t pre e11ted to the scientific ,,~orld, in a rattoiial 

f; rm, by Lamarck of Pari at the commence1nent of the prcc, 11 t 

_em~ine~ dorma11t for half a centu1·y, and Darwin 1·e~u ci .. ,L.1,/t · it 
akin important addition at the same time. Thu· I~amar ·k 

~tion by de cent. Darwin e11unciated tl1e la"" of '' 11atu1·al : ... l~I. -
......... 
1 ~ ' a a re ult of the struggle for exi..,ten ·e, in ac or~lanc it]i 

a -
pted, 1 Darwin' principal contribution t1J he (1 ctni~ ·. It, 

_
0 

• _er, ha· a · econdary po ition in relation to tl1e orig 1i. f 

rin ha to a ume in order to have mate11.al from whic]i 
atural elec ion'' can be made. 
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