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NEW YORK. FEBRUARY 3; 1A9:3. 

BY I?. M .  WEBSTER, OHIO AGRICULTURAL EXPERIMENT STATION, 

WOOSTER, OHIO. 

I n  the following paper the term immigrant is to beunderstood 
as given in our lexicons, viz: a species that has come to this 
State from elsewhere and taken up its permanent abode in our 
midst. While such species are largely of foreign origin, yet thifi 
is not true in all cases. and the term foreign is hereafter intended 
to apply to territory outside of the State of Ohio. Nor do I in- 
tend to  enumerate all of the foreign species that have gail~ed a 
residence within the boundaries of the State, but to give some 
facts relative to the time, place and method of introduction of a 
number of them. Without wishing to present a paper on Econ- 
omic Entomology, it  will he necessary to use, as illustrations. in- 
jurious or beneficial spectes, from the fact that these are more 
closely watched and their movements best understood; but among 
the earlier known species me find that even these are often diffi- 
cult to follow in their advance aciofs the country. There are, 
seemingly, tn70 what u7e may tern] gateways through which the 
majority of species that hare come to us from the east. have made 
entrance into the State, and, latei, spread out over the north- 
west. The first, and apparently the most important one of these, 
being a t  the extreme northeastern part, adjoining Lake Erie, and 
which we might t e ~ m  the north gate, and, second. the valley of 
the Ohio River, from a point where it  begins to form the eastern 
boundary of the State, southward-perhaps to Wheeling, W.Va. 
Now, there also appear to be two great national avenues or high- 
ways which insect migrations follow ; progressing more rapidly 
along either one or the other. but not erlually so along both, and 
often following only one; the rnoie sub-tropical species, cvhether 
American or introduced. taliing the southern or what I would 
call the Great Southwestern route, while the sub-arctic, includ- 
ing, besides American, such species as have come to us from Eng- 
land or Europe north of latitude 45O north, take what I would term 
the Great Northwestern route. The division between thefie two 
great thoroughfares will be indicated, approximately, by a line 
drawn from New York City, latitude 40° 43' north, to St. Louis, 
Rlissouri, latitude 38O 38' north, thence to Pueblo, Colorado, lati- 
tude 3B0 17' north (about), the line of separation trending north- 
ward, east of St. Louis, under the influence of the Gulf Stream 
and the Great Lakes, chiefly the former. Of conrse it is not to be 
understood that this line is direct, as it  is doubtless more or less 
irregular, and, from its very nature, to some extent unstable, nor 
is it to be supposed to form a radical boundary, as some northern 
forms gradually work their way sonth of it, and vice ?;emu. Yet 
it  will, I think, be found approximately col.rect. 

One of the first species to push its may across our ~ o u n t r g  was 
the Angournoise Grain Moth, Sztot~oga ~e~~salella Oliver. From 
the best information we can obtain, it seems to have been intro- 
duced into this country from southern France, as early as 1728, 
occurring a t  that time in North Carolina. This is a southern 
species, and it  is no way likely that it  entered from the north, 
but found its way into Ohio, where it  appeared, probably allout 
1840, from Kentucky. I t  has not, so far as I am aware, been 
observed in any considerable numbers north of the line indicated, 
but has pushed its wal- to the southern part of Texas. The wheat 
midge, Diplosis t~ i t ic i  Kirby. which probably came to us from 
England, via Quebec, Canada, entered tlie United States through 
northern Vermont in 1838-29, pushing southwarcl ancl westward, 
but seemingly making more rapicl progress to the west. This 

1 Read before the Ohio Academy of Science, Dec. 29, 3892. 

certainly entered Ohio through the northern gateway, over.run- 
ning the State, as also Indiana. Thol~gh reported, first in 1843, 
and again in 1847, in central Ohio, it  was in 1849 &ported in de- 
structive nun~bers  along the northern part of the State, while the 
eastern and southern portions seemed exempt. Therefore, I con- 
clude that it  came to the State through the north gate. I t  is one 
of the species that has followed bot,h the northwestern and sonth- 
western routes, but has probably made more rapid progress and 
advanced farther along the former. Of the early movement of 
the Hessian Fly, Cecidomyia dest~uctor Say, in Ohio, I have no ex- 
act data. It might have come up from the South, or entered by 
either of the two eastern gateways. Like the wheat midge, 
however, it appears to have made more rapid progress nor1;h of 
the line than south of it. The Imported Cabbage butterfly, Pie~is  
?*apte Linn., a native of England, but first appearing in this coun- 
t ry in  the vicinity of Quebec, Canada, in 1860, pushecl its way 
southward, and in ten years had reached southern New Yorlr. 
From here i t  gradually moved to the west and south, being first 
observed in Ohio, about Cleveland, in 1873, a year earlier than 
elsewhere in the State. From this me infer another entrance 
through the north gate. Though spreading southward, so that 
the line given does not a t  present mark the boundaries of its ha- 
bitat, yet it  flourishes best near or to the north of it, and is not 
nearly so abundant in the Gulf States, though reintroduced into 
South Carolina in  1873 and in Floridain 1874. I t  has mainly fol- 
lowed the northwestern route, but, like the wheat midge, its south- 
ern boundary lays far  south of the line. The three clocer insects, 
Cecidomyia Zegurninicola Lint., Hylesinus t~i fol i i  Mnel., Pi~yto~iomus 

pulactotus Fab., urithout exception, I believe, first came t o  us. 
from the north-east; though the last two are now known to occur 
in extreme south-western Ohio and south-eastern Indiana. They- 
probably entered the State from the south east by way of theOhio 
Riter,  a t  a later date, there being none continuous of the northern 
colonies to the sonthwaid so far as I have heen able to observe 
or learn. The Phytonomus, two speci~nens of R hicll were, last 
spring. found by Mr. Dury near Cincinnati, I feel confident was 
carried into the Ohio River by some of its smaller tributaries, one 
of which, Beaver River, rises in north-eastern Ohio, by the ex- 
ceedingly high waters of last spring. and conreyetl down I)y tlle 
current and left along the shores. 

Hylesinus may have been introduced in the same manner, but 
probably several years earlier, as it has already become abundant 
enough to prove destructix e in  Dealborn and Franklin Counties 
in Indiana. 

The Horn Fly, Ificlncctobia ser?.ata Rob-Desv., probably came 
first from the north-east, followed aln~ost  immediately log an in-  
dependent introduction by way of the sooth-east gateway. Com- 
ing originally from France, tllis species, in spreading over our 
country, does so entirely regardless of the lines we have drawn. 
Scill, its more rapid progress along the southern route, where the 
facilities for its diffnsion are much inferior to those along the 
northern route, where it  has made even less rapid progress, 
shows that it  is swayed by the same influences that have directed 
the course of other species. So far,me have been dealing largely 
with species of trans-Atlantic origin. Noti7 we will take an 
American species-the Locust Borer, Cyllcne rohina Forst. This 
species had for upwards of a century been Bnown in New York, 
as an eneiny of the Black Locust, Robznia pscuducaciu L. Some 
time about the year 1850 ~t began its invasion westward across 
northein Ohio, Indiana and Illinois, reaching the &Iississippi 
River about 1865, carrying death and destruction to the Black 
Locust along its path, but not a t  once extending its ravages, to a 
serious degree, in the southern portion of these States. Again, 
reversing the order of migration that  we have been follo-wing, we 
will take another American species, Doryphovcc 10-lineata Say. 
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Starting in Colorado, i t  pushed its  way rapidly eastward to  tlie 
Atlantic: coast, and, though not confinecl to our north-western 
rout?, as we have termed it ,  nevertheless, i ts  most rapid progress 
a n ~ i  areatest destruction was  executed nortll of our imaginary 
line. Even get i t  has no6 spread sou t l~ward  to the Gulf of 
Nexico. 

Another species of whose advance I am not so certain, is Din-
brotin lorigicornis Say, described many )-ears ago f r o n ~  exan~p les  
collected near Ihe foot of the  Rocky Monntailis, but  which 1lcnoxx7 
to norr occur in Arizona and Central America. This l ~ a s  become 
a terrible pest in fields of Indian corn all  over the west; and Pro- 
fessor Forbes of Illinois, some years since, expressed the  opinion 
tlrat i t  was moving e:astmard. While nlentally differing f rom ^ 

this opinion nlyself, yet the fact  that  it has, this year, been re- 
porieti for the  first t ime in  Ohio, along the  western horcler, bas 
Bed m c  to feel that  Professor Forbes' opinion may yet prove to be 
a correct one. Certainly we shall watch and mark i ts  progress 
carefully. I t s  congenor, Dinh~uticn12-liunctatcc Oliv., though m e  
do  not know it to be of southern origin, yet i t  is  very d ~ s t r u c t i v e  
to  the same cereal in the  south,  but  this in jury ,  so f a r  a s  kriotvn, 
i s  confincvd, largely a t  least, to the territory south of the dividing 

Diarraa ,  along the Atlantic, remains yet to be ~ ( I P I I ,  Tlley are 
110th slorvln ~nnliing their way along our great soutli-r\-estei.n high- 
way, and if eithrrreaclr Ohioit  will most lilrely hr  111eI)iatr~aand 
along our ~ou t l~e l .n  border. The Harlequin Caljbage Bug. -111~~-
ganticr, hist~ior,ici~Fiali:~u, is  Irnown to  occur as far south as Gnzrte- 
mala, through SJexico, and fil-st rnme to ~ ~ o t i c e  in tlestructive nnm- 
bers in Texas about 1866. Four yeurr; later, it llad pnshed nort,h 
to niisso~ui.  and in 1875 i t  had made it,s way to Delaware, aucl on 
tlie \vest occupieil \vholly or in part  Arizona, Nevada. Caliior- 
nia. Indian 'Perrltory ancl Coloratlo. It is now Fount.l in extreme 
southern Illinois, Indiana and Ohio, iu all cases, I believe, near  
";he dividiilg line hrtween tlie two rontes, also in Neir Jersey, 
thus covering alrnoet exactly the south.tvestern higllivav, but, 
excepting, perhaps, in the  far  west and near the Atlantic, not cx- 
tending far  beyona it. Although an older established speries, 
Dynastes t i t y ~ sLinn. r>ccupirs a lmoft  exactly t l i ~  same area, ex- 
cept in the extreme east, where Dr. Lintnet. has r ~ r o r d r d  i t  a t  
Icingston, s o ~ n e  seventy miles nort,h of F e w  York City. To my 
personal knowledge i t  hreetls in sou t t~e rn  Illinois, and also a t  
Bloomington. Indiana. I ha re  found it a t  Colnmbu*, Indiana, 
and have good evidence of its occurrence in tlir vicinity of Co- 

Map indicating, approximately, the natural divide betmeen the northern and souther~l ir~srot faunas, 
east of the Rocky Xountains. 

line, unless i t  be in Ohio, where, I strongly suspect, it is n ~ o r e  de-
structive than me are aware. Of the  south-west route, we h a r e  
already observed inuch in relation to such species a s  have pusl~ed 
their way over i t  from the east toward the south-west. There-
fore, T shall speak only of such species, with two exceptions 
A~aieric:tn,I believe, as have passed over tlie ground from south- 
west to north-east. One of these exceptions is the larger corn- 
stalk-borer. Diatrac~ anccharal~i.ts F. 

According to Mr. L. 0. Howard, who has studied the species 
quite thoroughly, it may be a native of the  V e s t  Indies. or i t  may 
have originated in South America and made its may to the United 
States by way of these islands. Be this as i t  may,  it occurs along 
the  Gulf and Atlantic coasts, aricl, in the l ight of recent ohserra- 
tions, i t  seems to  be pushing its may northward along the Allan- 
tic, having now reached the vicinity of Washington, D. C. 
Thc~ughfor years Irno~vn to infest both sugar-car~e and maize, in 
Louisiana. yet we have no information of a corresponding advance 
northward. This, i n  some respects, appears to he the case with 
another insect, Cylasf i i~~nica~iIrsFa!, . wllicl~ breeds in the sweet 
potato, a native of Cochirl Ct~ina ,  Intlia and AIac?agaecar, but in- 
troduced into the  United States, probably, by n a g  of Cuba. 
This ]nay have been first introduced either inlo Florida or Lou- 
isiana, as it occurs States, and is now p u ~ l l i ~ g  i n  both its way 
west across Texas. Whether it will follow in t l ~ e  piit11 of tlie 

liirnbus, Ohio, I t  has been known from southern Pennsylvania, 
and, later, from Nevv Yoric. Of the Bag or Basket-worm. 7iZ?/-
~ i d o p t e ~ y x  Haw., also a southern species, I onlye!pi~ei)~eruforrrLis 
lmow tha t  i t  breeds in southern Lllinois, Indiana, and i r l  Ohio, a 
short distance north of Hamilton. Butler County. vvhile undcr At- 
lantic influences, it is somet in~r s  a l ~ u n d a n t  as far  north ::s ITew 
YorB ancl found also in Massacl~usett ,~.  '611~ Prnyinl: Jlcnitis, 
Sttry1,1ornai2tis earoii?zo Linn., br re~ls  in ext re~l ic  sor:tlier:i dllinois, 
and also in extreme southern Indiana, hu t  is  ?;aid r?c;t to (lo ho in 
Ohio. I have a male, given nle so111e ;.e:us :.incc! 1)yPr.ofi,ssor S. 
S. Gorby, State Geologist of Indiana, tli:ii was  cayit.~lredin a rail-
way coach, running. between Cincinnati. 01110, and Inclian:~l,olis, 
and was captured between the latter c i t j  ant1 Dayton, Ohici. 
also lenrned that  this sunllner a t n i a l e  \+-as captnretl in Indian- 
apolis, by which I judge tha t  these t : ~ o  southern specic3 : IW 
:io\ering in the vicinity of our boni~clary l i l~e .  

As before skatecl, we have used as ex:lniplrs rjpecies of econorilic 
interilst, only for t h e  reason that t h ~ i r  niovenients are better 
understood. A careful study of t'iic geograpiiical tiistributioa 
of other species$ would, doul?tlrss, t l~ rou ,  more iighb upon elre 
problem. Our cliriding line is supposed to be correct only in  a 
general may, as. of course, there can be n o  such th ing  as a n  ex-
act or continuous line of demarkation. This will of necessity be 
more or less irregular. Again, a spcciea sprc:ida orcr  ail orca 
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partic~~larlyadnptrd for its occupancy. But, no sooner is this 
done than the intlividuals along the frontier begirl to adapt them- 
selves to an environment but slightly unfavorable, and, as their 
adaptat,ion changes, so do they slowly advance outward from the 
territory originally occupied. h series of unfavorable seasons 
miglit occasion the occupation of a wide margin of adjoining 
country, while a series of unfavorable seasons might sweep this 
tide of' advance hack to the place of its origin. Rut, as the re-
ceding tide of the oceau leaves many pools of water in the (le. 
pressions of rock, so will there be left. in  esprcially favorable 
nooks, a few oF the insects which will retain their hold and form 
small, local cdonies, of perl~aps not more tllan a few individuals, 
and th r  offspring of' these will meet the investigator long dis- 
tances from tlhe real habitat of the specie% There is scarcely a 
collector wlio (lees not Icno\r of one or more emall, secluded 
areas. in his neigl~l)orhood, that are rich in varieties, and which 
he seldom visits without satisfaction, and frequently 11e i.: aston- 
ished at  his success How long this ehb and flow tlas been going 
on, and how many species hare been brought to us in this way, 
are problems we are j e t  unable to solve. Therefore these facts 
have been brought together, and are here presented, not as a 
finished, nor, indeed, as an advanced study, hut rather as a pri- 
mary outline, to he revised and modified as our knowledge of the 
aeographical di>tribution of our species shall he enlarged by 
additional study and research. 

A SKELETON OF STELLER'S SEA-COW. 

BY BARTON W EVERXANX, PH.D.,  ASSISTANT, DIVISION O F  SCIEN-

TIFIC INQUIRY, S. FISH coni>iIssIoN. 

DURIKGthe time from DIarch to Septem1)er of last year the 
U. S. Fish Comn>ission steamer "Albatross" was engaged, under 

the direction of the State and Treasury Departments, in making 

investigations regarding the habits, distribution, and abundance 

of the fu r  seal in Bering Sea and the North Pacific Ocean; and 

it was mp good fortune to accompany the vessel as senior natu- 

ralist. 


While carrying 011 these investigations, me had occasion to 
visit the Commander Islands, situated in  Beriag Sea, off the 
coast of Karnchatkn about 80 miles. We spent the first week of 
June  on or about these islands, and in this article I wish to call 
attention to one of the most interesting and valuable results of 
our visit to Bering Island, the more important one of the group. 
This was no less than the discovery of a nearly perfect skeleton of 
the now extinct Steller's sea-cow, Rytinu gigas 

This remarkable aniu~al  was first discovered in the fall of 1741 
bg Captain Vitus Bering when his ship was wrecked upon the 
island now hearing his name. Geo. W. Steller was the surgeon 
and naturalist cf Bering's party, and it  is to him that we owe 
about all that we know about the sea cow in life. 

At the time of its discovery this large marine mammal was 
quite abundant about Bering Island, as Steller reports tbat he saw 
them in great herds feedirig upon the kelp and othersea-weeds that 
grow in abundance in the shallow water about the island. I t  was 
soon discovcrcd that the flesh of the sea-cow was good eating. and 
the men killed many of them for food. 

According to Steller, the sea-cow when fully grown was 24 to 
30 feet in length, 20 feet in girth, and \x7eighed 6,000 to 8,000 
pounc.1~. It was of a nut-brown color and covered with hair. 
matted like the outer bark of a tree. The skin was exceedingly 
thick. and so tough that the hunters had to cut it w i th  an ax. 
Tbe head \>cry small when compared with the great size of 
the body, the jaws were toothless, but were furnished witb a 
thick, horny pad. The anterior limbs were modified into flil~pers, 
while the hind limbs were entirely ahsent, and the tail was widely 
forked, as in the sperm whale. 

This animal was gregarious, stupid, sluggish, and comparatively 
helpless, being unable to  protect itself by diving, and was occa- 
sionally mashed ashore by breakers. 

When, in  1743, the news of the discorery of Bering Island 
reached Kamchatlra, several expeditions r e r e  fitted out for the 
purpose of hunting the sea-cow and the various fur-bearing ani- 
mals, sucll as the sea otter, fur seal, ancl blue fox, which are 

found there; and very soon nlaliy whaling vessels began to stop 
there to  lay in a $upply of sea-cow meat for food. So great was 
the destruction wrought by these whalers and fur-hunters that 
by 1754, only 13 years after its discover), the sea cow hat1 become 
practically exterminated. In 1768, according to the invcstiga- 
tions of Dr. L. Stejneger of the National Museum, who has 111ade 
a most careful study of the question, this large and important 
marine mammal became wholly extinct, the last individual ever 
seen alive having been killed in t'hat year; and the fate which 
overtook Rytina so speedily has almost become that of the buffalo, 
and will as certainly become that of the fur seal unless it he pro- 
tected. 

Mr. Frederic A .  Lucas of the National Museum has recently 
published a most interesting and valuable paper on "Animals 
Recently Extinct or Threatened with Extermination," in which 
he g i ~ e s  in readable form about all that is known of the sea-cow. 
In  this paper, of which I hare made free use in the present arti- 
cle, Mr. Lucas states that, u p  to 1883, but two skeletons of the 
sea-cow were known. One of these is in the Imper~a l  hluseum 
a t  St. Petersburg, and the other is in the Inlperial Academy of 
Helsingfors. There are two ribs in the British Niuseun~. During 
Dr. Stejneger's stay of about two years (1882-1883) upon Bering 
Island, he succeeded in finding a number of slculle, ribs, vertebra, 
and other bones. One complete skeleton was found buried in  
the sand, but the bones were too far decayed to permit handling. 
Frorn the various i~ldividual bones found by Dr. Stejneger a 
fairly good skeleton .rr a - ' ' made up," which is now in the National 
Museum. This, together with the two skeletons at  St. Petersburg 
and Helsingfo~s, and the two ribs in the Britlsh Museum, con- 
stituted the total amount of material pertaining to Rytina found 
in the museums of the world at the t111re of my visit to  Bering 
Island. 

Being conversant with these fact.;, imagine my ~urpriee and 
delight upon learning, soon after landing, that a native had re- 
cently found a nearly perfect skeleton in a good state of prese~va- 
tion, and tbat he would sell it. I took the first opportunity to  
examine the skeleton, and mas not slow in deciding that it  should 
he purchased for our National Rlu~eum. This skeleton was found 
i n  1891 by the same native wlio found the one which vias sent to 
the Czar. I t  was emhedded ia the sand to a depth of a few 
inches, and lay several rods from the present water-line. I t  is in 
a good state of preservation and proves to be very nearly com- 
plete. The cervical vertebre are complete and show that the 
number is seven instead of six a point tbat was in dispute until 
settled by the study of this skeleton made by Mr. Lucas of the 
National Museum. 

Unfortunately the anterior l in~bs are incomplete, and whether 
Steller's sea-corn7 had any hand or finger bones n ~ u s t  still remain 
an unsettled question. 

PLANT DISEASES, CAUSED BY NEXCITOID WORMS OF 
THE GENUS APHELEYCWUS BAST. I. 

BY DR. J. RITZEMA BOS, DIEYBER O F  THE INTERNATIONAL PHYTOPATHO-
LOGICAL CO&I&IISSlOX. PP~ORCSSOR OR ZOOLOGY AWD ANBIAL 

PHYSIOLOGY, AGRICULTURAL COLLEGE, WAGENINGEN, NETHER-

LABDS. 

BIS vor kurzer Zeit waren blos aus den Nematoden Gattungen 
Heterodera Grtcfund Tyle?zchus BustianinPflanzen schmarotzende 
Arten belrannt ; in dell letzten drei Jal~ren gelang es mir drei neue, 
bisher unheschrlellene Species aus der Gattung Aphelenchus Bus-
tian als die Ursache oon Pflanzenkranltheiten zu entdecken. 

Bekauntlich sinil die A?~hele?zche~z den Tylelzchen nachst-ver- 
wandt; es sind beide aalfbrmige Anquillulid~n mit schwach 
gerinrelter Cut~cula und mit emem Mundstachel hinter der 
RIundijffnung zunl Durchbohren con Zelln,anden. Wahrend 
aber bei Tylelzchus der Darm in der halben Lange des Oesophagus 
eine liugelf6rmige oder ovale muslculijse Auschwellung (den 
" hluskelmagen ") brsitzt, und nachber am Uinterencle des oeso- 
phagus eine nochmalige Auichwellung (den "Magen "), findet 
sich bei Aphelenchus wohl das erst genannte, nicht das zweite 
Organ, sodass der eigentliche Darm unmittelbar hinter den hlus- 
kelmagen anfangt. Es ha hen t re~ter  die 3lannchen der Tylenchus- 


