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THE FIFTH ANNUAL REPORT (¥ THE BOWDOIN SCIENTTFIC STATION

Rowdoin College
Brunswick, Laine
February 1, 1941

To the President and
Trustees of Bowdoin College

Sirs:

T have the honor to submit the [ifth annual report of the Bowdoin Scientific
Station covering the years 1939 and 1940,

The Station is now under the sup.rvision of a special committee of the Collepc
Boards consisting of Albert T, Gould, Boston, Llassachusetts; FEdward N, Goding,
Boston, lassachusetts; Swaner T, Pike, Washington, D.C.; and Alfred O Gross of
the Bowdoin Collegze faculty,

During the summer of 1939 the field work of the station was under the direction
of Charles T, Ruckstuhl Jr.,, and Tor the sumer of 1940 J-.mes Blunt, Bowdein !40
was in charge. Their respective reports follow. I am pleased to announce that
Mr, Blunt has accepted the Field Directorship for the ssason of 1941,

On May 13, 1940 your committee sent the following repert to the President, -
"The Kent Island Committee report that the work done the past year and the

plans for operating during the present seuson fully justify the appropriation

of five hundred dollars (;500.00) suggested by the Director,m

The above report was accepted and the amount of five hundred dollars was voted
by the Boards for the use of the Station, The appropriation has been expended
for the salary of the warden, ilr, Ernest Joy, taces, and the issuing and mailing
of this report and a few niscellaneous minor =xpenses,

We are especially grateful to lir, Sumer T, Pike for a contribution of $100.00
for use in remodelling one of the laboratories and the construction of a fire
place in a section oif the dormitory to be used as a study and reading room,

Although there were fewsr men at the station during the past two seasons the
amount and character of the work was excellent as shown by the following series
of contributions submitted by the members.

Through the personal efforts and enthusiasm of the Field Director, James Blunt,
& promising group of Bowdoin undergraduates will attend the session of 1941.

Kent Island has proven to be an interesting educational experiment in field
work which has served well to create initiative and resourcefullness on the
part of the students who attend.



Ve again wish to express our gratitude to wr. John Sterling Rockefeller of
New York City, who by his senerous  ift of the island to Bowdoin College, has
mode this station possible. '

Alired Q Cross
for the Committee,

REPORT OF C. i, RUCKSTUHL JR., FIXLD DIRECTOR - 1939

This year (1939) a smaller group than usuzl were present ot the station., It

wes found, however, thot such a zroup with the present ecquipment can accorplish
a great deal and can talke carc of itvself without the amount of suidance nccessar;
for ~ larger group.

Little addition wos made to the equipment since that which is already »rcscnt
wes adequate for the group. A new nunt was macde for the ivarden cnd two new
radio masts were erected with two more cut and recdy to install,

The summer was o very hany n~nd nealthfvl one for 111 concerned. No casunlty
or sickness wns experienced.

I take gzreat pleasure in announcing that Lowell Thomns hrs nccepted with great
enthusiasm o place on our 3onrd of Advisors.

THI STATF

The present -“roup of advisors of the stotion inecludeos:

Alfreé¢ 0 Gross, Bowdoin (olleze, brunswick, «aine

J. Sterling Rockefecller, 25 Broadway, New York CTity, M.Y.

Henry S. Shaw, 136 High Street, Lxeter, New Hempshire

Albert T. Gould, 1 Federnl Ltreet, Boston, linss,

Edvard N, Goding, 626 Trcmont Building, Boston, lloss.

Sumner T. Pike, Woshington, I, J.

Charles F. DBrooks, Blue Hill Obscrvotory, :ilton, linss.

Alger W, Pike, Lubec, Ilnine

lianton Copeland, Bowdein College, Brunswick, liaine

Donnld B. iiaciiillnon, Provincectown, .inss.

Lowell Thomas, Rockefeller Place, New York City, N.T.

"illiam A, Q. Gross, U. S. Steel Corporation, 121 Yentennial Avenue, Sewickley
Sevickley, Pa.

The field staff which wras based at the station from June 1 until September 1,
1939 were C, I. Ruckstuhl, Jr., Field Director, ..I.T., Cambridge, llass.;
> 3 ) 2 (= Rl |
Brewster Rundlette, Bowdoin '35, Yale University, New Haven, Conn.; Frederick
2 3 J b | 5
Sargent, i.,I.T., Cambridse, Mass.; Ivan Spear, Bowdoin '44, Portland, Ilainc;
g ’ ’ 5, 3 P ’ 3 ’ 3
Robert 1. Cunninzham, *,I.7., Combridge, HMass.; Dr. Thom~rs Ippolito, Tielfare
- T 3 WVerr Varle 0441 N v ~ 3 i} n ! E S s
R IS I i C LA =a ) N3 a5 M N . (8 T A I s ALV ' re 3. s
Island Hospital, New York City, , and Gordon cGouch, Harvard University
Cambridge, lass,



A small power boat is much needed. Such a boat vould not require the services
of a pilot if used with discretion. Under the strict supervision of the Field
Director or Dr. Gross, when here it would be used only under the most favorable
weather and only when urgently necessary. The need oi such a boat is apparent
as a means of obtaining supplies, mail and passenzers, The cost of hiring a
boat has been very hizh this year and it is believed that it would pay for
itself in a few years. There are other less apparcnt needs for a small boat.
Perhaps the most vital is in the cvent of an accident or acute illness, Evcen
at best it would take several hours for a doctor to z¢t to the island, 4 small
boat such as I have in mind would be able to rcach Grand i:anan in less then an
hour. Other needs for a boat are for the scientific vork carried on at the
station. For example rmuch work was upheld by lack of fish bait for the gull
trap and for food for experimental birds. TIn short a small economical boat is
essential to the welfare of the staff and the experimental work of the island.
The cost of a boat adequate for our needs should not exceed ,200.00

A new service car is needed, The old Ford is vorn out and the general condition
is beyond repair. A secondhand half-ton truck would be desirable,

A new well cover is needed for sanitary protection.

Several lambs and pizs should be purchased and alloived to graze in an enclosed
area. In this way much could be saved on fresh meat,

A new laboratory building should be provided, the plans and much of the material
is already on hand in storage in the wharf house.

There is 2 need for certain standard text books to be used in connection with
subjects studied at the station., There should be hooks on liarine Invertebrate
Zoology, 4arine Vertecbr:ite Zoology, Liarine Botany, Histolorsy, EZmbryolosy,
Comparative Anttomy ond certain popular books on insects, kirds, flowers, etc.

CONCLUSION

This summer has definitely vroven that a small group of men are able to work
with much efficiency, hapoiness, and general well being.

With war in Europe it is realized that certain activities will have to be
curtailed, but it is earnestly hoped that the station will not be adversely
affected. The islanc with it thousands of seo birds, its stable tempcerature
for physiological studics, its truly excellent location for rodio research,
and its general climotic conditions for meterological work, is just the place
for a young man who wishes to do this kind of work.
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With many thanks we wish to acknowledge that the following companies very
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Amperex Electronic Company, fenyon Transformer Company, snd Eitel-i cCullough
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Respectfully submitted,

C. E. Ruckstuhl, Jr.,

Field Director, 1939

REPORT OF JANES BLUNT, FIELD DIRECTCR, 1940

The summer of 1940 at the Lowdoin Biological Station on llent Island was a
success, It was successful in every way: the weather was wonderful; the work
done on projects was resourceful, edufational, and scientifically constructive;
the staff was small and congenial; and the physical plant came onc step nearer
completion,

For a major portion of the summer the student staff was limited to four men.
But the quality and quantity of work done made up for the small number, The
projects undertaken by the members of the expedition were well carried out and
the data gathered scientifically important., Fred Crystal did a very complete
job on his census of Herring Gulls resident on Kent island. Tom Sheehy's col-
lection of invertebrate life found between the tide marks of the Island has
proven new ranges of distribution and gave the whole staif an insight into the
technique of careful classification, The figures that Dave liells and I gathered
on the size of the ¢ndocrine glands of the Herring Gull have indicated certain
trends in the relatiocn of size fluectuation of the organs to the season. The
small amount of work done on the histology of the Gull has opened a very gntecr-
esting field for a projcct next summer. Erncst Joy, the permancnt warden of
the Island and Carrie Chase, his housekeeper were esscntial to the summer!s
success, We werc fortunate to have things work out so that Lester Tate could be
at the Station for most of the summer as master carpoenter, mason, and mechanic,
expert cook and barbecr. Iis and Ernest's cver rcady commonsense and good humor
are great helps to us "eity {cllarsY who like to &« off to lct our beards grow
occasionally.

The monotony of the summcr was broken by visits by Dr, and ilrs, Gross, 1. B,
Hall, 4y, and 4rs, Robort Wait, Robert Cunningham, Paul Sheehy, and over two
hundred tourists who came out from Grand lsnan to vicw the work of the Station,

In the course of the summer many improvements were made in the Station's cquip-
ment, The two major itcms werc the conversion of the upper wharf house into a
laboratory building and the arranging of a rcading room, with a fireplacc in it.
These two projects were made possible by a zift from Sumner Pike which covered
most of the construction costs. The new laboratory was made by laying a spruce
floor over the old wharf house planking, installing work benches around the
room, and putting in ten windows to provide adequate lizhting. To make a read-
ing room we knocked out the partition between the old laboratories and built a
fireplace in the east end of the room; this makes a nice comfortable room for
rainy days and a place to gahter to hear Ernest and Lester spin yarns of fishing
and boat wrecks in the evenings. A cover for the well was built and a second-
hand car added to the equipment.
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The ideal situation for the Station vould be reached when there is an annual
appropriation of a thousand dollars, this would cover adequately all salaries
and equipment for the Island; but that is a dream for the future. There are a
few musts which will have to be attended to right away. The first is a boat;
at present, with our radio licence suspended due to the “rar we are completely
without means of obtaining aid in case of an emergency. 4 boat is also
necessary to the carrying out of the Station's work., A small +twenty-five foot
launch could be built and equipped with a motor for less than two hundred dollam:
The second need is a building given over completely to meteorolozy, At present
the instruments are scattered and inadequately housed. The new building vould
be situated between the Administration Building and the I,dio Shack and would
be similar in structure to the latter, escept that it 1ould be furnished with
a cat-walk along the ridge pole. These two needs plus building a tank to pro-
vide running water for the laboratory and general repairs arc on the nust list
for next summer.

There are a number of things vhich will be done neict suvuner at the Island in
the way of Station policy that may be of interest to the readers of this report.
The oxpericnce of the carly cxpeditions to “ent Islend has shown that a largce
staff of studcnts is umvicldy and unrecst among the members bocomes prevalent;
this is primarily duc to thc size of the Station and of the Island itself. The
facilities of the Station are adequate for ten men, a zroup latger than this
scon breeds friction between the members. For this reason the size of the
student staff will be limited to ten men in the future, This last swmmer the
average food bill for sach man was about thirty-five dollerec; on the basis of
this figure and that given by kr. Ruckstuhl, my predecesscr as director of the
Station I am planning to charge each man a flat rate of seventy-five dollars to
be paid to the Bursar's Cffice of Bowdoin Colleze before the student comes to
Kent Island. Twenty-five dollars of each fee will remain at the College as a
tultion charge, the remainder will be used to pay for the food consumed by the
individual while at the Station, At the end of the summer the remainder of the
fifty dollars vill be refunded to the student, I feel that this is the fairest
vay that the finances of commissary department can be hondled and it places no
particular burden on any individual,

e are alrcady looking toriard to 2 biszor and better swmmcr at the Bowdoin
Biological Station for thc scason of 1941,

J. ».. Blunt, dJr,
Ficld Director 1940-1941

BIRD BANDING

As in past years the bancing of birds, uspeeially Herrins Gulls has been con-
tinued as one of the major projects at the Kent Island Station.

In 1939 Ivan Spear, Bowdein, 1944, was in charge of the work, He and his
cooperators banded 3,110, including 110 adult Herring Gulls. The trapping of
adults is especially important sincc banded individuals are obtainced which give
us information conccrning the origin of the Kent Isiand zull population.

In addition to the numbored cluminum U. S, Bioleogicel Survey hends, «lr. Spear
marked the gulls with colorcd celluloid bands using a yellow band on the left
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leg and a black band over the B,S5. band on the other lLez for all immature gulls,
For the adults he used a black band on the left leg and a black band over the

B. S, band on the right lez. These combinations were selected by the Co-opera-
tive Cull Banding Project sponsored by the Linnean Society of New York. FEach
year from 1937 to 1939 inclusive the gulls of about a dczen selected colonies
chiefly along the Atlantic seaboard, have been marked vith different color
combinations to make possible sight recoveries in the field. Thz:s work has
greatly stimulated observations, resulting in a large increase in the numbers of
returns,

The colored bands have been of assistance in various problems. During the
summer of 1940, June 15 to September 1 no less than 50 sulls marked in 1937,
twenty marked as young and eight as adults in 1935 and fifteen as adults and

two as young in 1939 were obtained as sight records. Of particular importance
is four birds, presumably females, banded as immatures in 1937, were observed
from a blind to be nesting., This serves as direct evidence that fourth year
birds (third season after hotching in their third nuptial plumage, breed. Thsse
and various other cuestions can be answered only throurh banding.

During the summer of 1540, 300 immature Herring Gulls ivere banded and for
purposes of a local nroblem were marked with tvo black celluloid bands on the
left leg and a nuabered aluninym B, S, band on the rig ht leg. About 100 gulls
were collected by wr. James Blunt for his work on the thyroid and other glands.
A number of these banded were birds orisinally banded on Kent Island., (See
list which follows.)

Since banding operations were started in 1934, 23,0692 immetures and 1,480 adult
zulls have been banded at the bhent Island Station, Up to January 1, 1941 we
have received 990 returns. A summary of the results of 773 returns obtained
up to the end of 1939 has been published in Bird Banding, Vol. 11, pp. 186-155,
A separate of this paper will be sent upon receiving your reduest,

Following arc the roturns of 329 Herring gulls banded on Kent Island which have
not been previously listed in the Kent Lsland Annual Reports,



Number Banded Recovered Place of Recovery How Recovered
B-€14284 7-R1-34 5=-15~39 Kent Island, NN, B, Trapped
B-624620 7-22-34 ©-18-40 Kent Island, I, 3, Found dead
B-624793 7-R2-34 £-7-40 Kent Island, I,7, Collected
54-516051 7-25-534 7-20-40 Yent Island, 1.3, Collectec
34-516385 7-29-34 5-14-40 Fall River, ' ass. Found cead
24-542011 8-12-34 5-&8-35 Grand Lake, 1, Found dead
34-542138 8-12-34 10-83=35 Winter Harbor, .aine Found dead
34-542212 3-12-34 6-18-40 Kent Island, II.7, Found cead
34-542689 3-13-34 3-9-40 Kent Island, I..3. Tound dead
34-543456 3-27-34 5-6-40 Kent Island, ii.B. Collected
34-54%548 3-27-%4 8~4-40 Xnet Island, .3, Collected
34-628010 ?-350-34 5~29-35 Jordan Station, Cut. Injured
34-628178 7-30-34 1-2-39 Norfolk, Virginia TFound dead
34-628471 3=17-34 10-7-39 East Boston, i‘ass, F'ound dead
35-5R6156 3-11-35 11-10-38 Bethany Beach, Uel. Found cead
35-528992 8-11-35 11-21-35 Tee Vallev, Tenn, Shot
35-529155 8-8-35 11-18-35 Tayneshoro, Georgia Shot
35-529454 8-6-35 11-19-35 lewnort, Thode Island Found dead
35=529666 B=8=35 11-5-35 Cape Fear River ocar, 1.0, Cauzht-
Shrimp net
235-530139 3-7-355 11-2-35 Floucester Jo. ¥,3. illed
35-530RR1 8-7=05 10- =35 Houlton, -aine Caupght, Hgleasc
35-530373 B3=-"7=35 11-15-35 Seaside Park, I,.J. found dying
35-530419 8-"=35 11-15-35 Scott!s Creelc, Penn. Found dead
35-5%0607 3=7=3 C=17-35 wantoloking, MM, ., Found dead
35-530710 8-7-3%5 11-20-35 New Gretna, 11,J, Killed
35-531003 3-8-35 10-1-35 Treit's Island, . aine Found dead
35-532%65 8-9-75 11-6-55 Brooklyn, iaryland Killed
35-532426 3-9-55 9-9-35 Little "iood Id., I.B. Found dead
35=-53R475 8-9-55 10-4-56 Ccean City, -, Found dead
35-53R5569 3-9-55 11-18~35 Point Pleasant “each,il.dJ, TFound
35-532609 8-9-55 0-R4-36 Sagmore Deach, .iass. Cauzht
35-53%2933 3-8-35 10-5-35 Treat's Id., *“aine Found dead
35-548061 3-4=75 10-83-39 Gaspe County, -uebec I'ound
35-548388 3~-1-35 §-06-40 ‘ent Island, 1. - Collected
35-54878R 8-1-35 1-23-40 Fort Pierce, Floride Found dead
35-548792 8-1-35 be 37 Dorchester, .asss, Found déad
35-548804 8=1=35 2=-15-40 Cedarhurst, iI. ¥, Found dead
35-548910 8-1-35 b= =40 Bunker's Harbor, laine Shot
35-548934 3-8-55 11-28-35 New Haven, Conn, Found dead
35-549366 7-2R-35 11-1-36 Longz Island, N. Y. Found dead
%5=-549387 7-22-35 1R-13-39 rt, Raleigh, N. C. Found dead
35-549606 7=2R=35 8- - 79 Kent Island, N.:. Trapped-released
35-549611 7-22=55 ?=5-40 Vlest Yarmouth, | ass, Found dead
35-548724 7-R2R2-35 7-16-39 liest Dover, Mova Scotia Found dead
35-550307 3-10-35 11-24-39 Borden, Prince “cdvard Id. Taken
35-550713 8-10-35 6-28-40 Kent Island, . Collected
35-550791 3-10-35 10-28-35 Canso, MNova Scotia Crippled
35-550910 3-10-55 Summer 39 Uhite Say Dish, Mewfoundland, Shot
35-550938 3-10-35 0-R7-39 Grosses Coques, I, S. Found
35-551404 3-1-35 4-17-73G Ventnor, W. J. Found dead
35-551488 8-1-055 Bmmmm 39 aent Island, W. trapped-released
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Number Banded " Recovered tlace of lecovery How Recovered
35—551580 3-1-35 11-RE-39 Gulfport, iiss, Injured wing
-551835 8-1-78 8..L-39 Fipe Taland, 1. Y. ound dead

So-uuv_l4 7o 249 35 o eel-83 Cape L. :ary, N.S, Founid dead
35-5h20%8 7- 2935 7-24.40 Keav ieiaa, N,B,. Collected
3E5-555180 8-R5-5F 175G Howerd fzach, L.I, N.Y. Found dead
35-555404 8-25--25 B-t-40 Lon ek 120, Grand danan, N.B. Found
35-5:55630 8-25-35 3-8-40 Kent Isiand, F.B. Collected
35-555682 3-25-135 7-16-40 Kent lsland, N.B. Collected
35-555720 8-25-75 1-6-39 Camyciellic Id., N.B. Found dead
35-5565732 3-25- 35 1.28-40 Creav=oend Gooch, Brooklyn Found frozen
35=5580U88 8.235-35 d-t=40 Kent Ioiand, N. B, Collected
35-5560196 8-26-125 o e Ken® Island. I'.3. Trapped-released
35-556123 3-26-35 5-.27-40 L. Blandiord, Lunenber: Jo., M.S5. Found
dea.d
5-556159 8-26-35 4-7-39 Buckroe, Virginia Caught,
35-556261 8-27-35 B--~39 Kent Island, 11.3. Trappeu-~r-least
35-556269 8-27-385 5-13-40 liest Iybec, *taine Found dead
35-556361 3-R7=-35 3-18-39 Saint John, 1.3, Found dead
3E-556370 3-27-35 12-19-33 “'ew London, Conn. Found desd
35-556640 3-:7-3 ?-16~37 largaretsville, .5, Found dead
35-556676 3-26-35 11-16-39 Plum Beach, Srooklyn,l.Y. Found dead
55=556300 8-27-35 6-18-40 Kent Island, il,7. Found dead
35-556874 3-29-25 11-R24-38 Ocean city, .~ryland Founddead
35-556893 7-16-33 3=10~39 Biloxi, liiss. Captured-releasec
%5-557208 7-21-53 4-22-5%9 Hlassapequa, ;.T.,F.Y. Found dead
35-557213 7-28-303 7-14-40 Kent Island, Ii.B. Jollected
35-557R23 7-31-58 Grmmmm 33 Kent Island, iI LB, Trapped-released
35-557226 7-31~33 7-10-40 lent Islcnd M. 3. Collected
35-557240 3-2-38 11-17-38 Buctanche, 1.1, Found dead
5-557247 3-R-38 8-16-40 Kent Island, H. 3. Collected
%5-557248 3-2-78 11-88-39 East Weymouth, iless. Found dead
35-557254 3-6=-56 e 40 Nantasket Beach, #gs8s.  Found
35-557443 8-9-36 7-R7-39 Pleasant Bay, ilass, Shot
35-55674783 8~-9-306 3=-R6-39 Staten Island, N.Y. Found dead
35-557736 7-R5-%586 12-5-358 Concy Island, N.Y. Found sick
36-641334 7-11-38 11---39 “dguelon Island, [ifd, Shot
36-641609 7=R27-36 738 Sambro, Halifax, I7.S, Found
56-841956 7-28-36 10---39 Jersey City, H.d. Found dead
36-64R145 7-R6-36 3-2-40 iestport, Conn, Found dead
26-642256 7-26-36 Beme=39 Kent Island, Il.:,  Trapped-released
36-64R362 7-26-36 1-5-40 3len Head, L.I,, N.Y, Found sick
36-642390 7-26-36 8-18-40 Kent Island, N.B. Found dead
36-642591 7-26-36 4-1-40 Newcomb, .faryland Found dead
%6-64R760 7-26-"36 6-18-40 Kent Island, N.B. Found dead
36-642970 7-26-56 Bem==39 Kent Island, 10.B.  Trapped - ieleased
36-643046 7 =26-36 6-R0-40 Kent Island, I.B. Found dead
36=-643309 7-26=36 ?-17-40 Kent Island. N.EB. Collected
36-643323 7-30-36 5-RB8=39 Idelwild, L,I. N.Y, Found dead
36-643349 7-26-38 5-22-40 Port kaitland, Yarmouth Co, Found
injured
36-643714 7-26-36 1-4-40 Oldham Pond, Pecmbroke, Mass. Found dead

38-643856 7-26~36 5-23-39 Staten Island, MN.Y, Found dead
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Number Banded Recovered Place of Recovery How Recovered
36-644032 7-30~%6 4-10-39 Tibitha, Virgzinia Found
36-644054 7-30-36 12-3-39 Barnegat City, Ii.J. Found dead
36-644149 7-30-36 12-27-33 New York City, I.Y, Caught
36-644733 7-30=306 7-16-39 Scituate, .ass. Found dead
56-644775 7-30-36 10-11-39 Gloucester, uass. Found dead
%6-644926 7-30-3¢ = 39  Buzzards Ray, :.ass. Found dead

. 36-645148 7-30-36 5-R1-40 Fisherts Island, .Y, Found dead
36-645433 6-3-36 10-22-38 0ld Pelican, Newfoundland Shot
36-645634 8-3-35 11-8-38 Portland, ..aine Found dead
36-645852 B8-3-36 o 39 Salisbury Beach, lfass. Found dead
36-645856 8-3--36 10-20-39 Charlotte Co,.,, 1.3. V/ashed ashore
36-645866 8-3-306 1-18-39 South Creek, .C. Found
36-646239 8-6-36 8-20-39 Chatham, ilgss. Broken wing,

killed

36-646R245 8-6-36 4-7-39 T.ilmington, N.C, Caught
36-646461 8-10-3%6 6-6-39 Hemstead Bay, L.I., N.Y. Found dead
38-646931 8-10-36 0-6-40 Lynn Beach, Lynn, Llass, Found
36-648177 8-13-306 7-R29-39 Gt. Egg Harbor Bay, N.J. Found dead
36-648574 8-12-36 1-17-40 Jones Riwver, Kingston, lass. Found dead
36-648600 8-12-36 2-19-39 Camden, lMaine Found dead
36-648538 8-13-36 <~84~40 Rockaway Point, L..., N.Y. Found dead
56-649105 8-8-40 0-10-40 Kent Island, II.B. Collected
36-850023 6-27-3" 2-4-40 Huntington, T.I., M.Y. Found dead
36-650086 7-10-37 1-23-39 Newark, New Jersey Killed
37-845087 7-12-%7 8-9-40 Rome, (f[iss, Found
37-653118 7-10-3" {-R1-3%9 New York City, il.Y. Found
37-8533460 ?.11=-37 18-27-38 Barnstable, uass, Found dead
37-653453 7-11-37 -39 Bear River, WNova Scotia  Found dead
37-65%514 7-11-37 4-2-40 Groten, Conn, Found dead
37-653718 7=11-37 4-2-40 Norwich, Zonn. Broken wing
37-653782 ?7.11=-%7 2=-%-39 Hampton, Virginia Found dead
37-653918 7-18-37 11-20-39 Roger's Id., Il, Lubec, Me.Found
57-654058 7-1R-37 ©6-20-40 Kent Island, I,B, Found dead
37-654298 7-12-37 6-18-40 Kent Island, II.B. Found dead
37-654796 7-16-37 7-8-39 North Truro, iass, Found dead
37-654932 7-18-37 12-30-38 Wilmington, H.C, Found
37=655057 7-183-37 12-31-38 Cape Island, 5,0, Caught-released
37 -655238 7-19-37 Fall-38 Uenter loriches, L.I., N.Y, Found dead
37-655R81 7-19-37 Vo m——— 38 yontauk Point, L.I., N.Y. Shot
37-655350 7-19-37 12----38 Leipsic, Yelavare Caugh?t,trap
37-65505 7-20-37 7-R3~40 Bastport, iaine Found band
37-655577 7-20-57 10-25-39 Point O'voods, N.Y, Found
37-655736 7-20-37 6-14-40 Kent Island, I',E. Found dead
37-656099 7-R0-37 0=18-40 Kent Island, N.E. Found dead
37-656151 7-21-3" 3-29-39 Boston Harbor, liass. Found dead
37-656559 72137 12-R4-38 Brooklyn, 1.Y. Found dead
37-656573 7-21~-37 11-12-38 Stamford, conn, Found dead
37 -6566882 7-R1-37 10~30-38 village Ste, Croix, N,B. Found
37-656767 ?-21-3" 3-13-39 West Bay, Florida Caught
37-6856857 7-24-7%7 5-18-39 Babylon, New York Killed by turtlc
37-656811 72437 8-29-38 Advocate Harbor, II,S. Sick~died
37-656944 7-R24-37 9-11-38 Bear Island, I1.S. Found dead

37657106 8-R7-37 3-6~40 Kent Island, I,B. Collected
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37657123 8-27-37 8-4-40 Kent Island, .3, Collected
37-657167 8-27-37 3-5-40 Floyd Jemnett Field, N.Y. Found dead
37-657172 8=R7-37 7-25-40 Kent Island, N.B. Found dead
37-657180 8-27=-37 7-18-40 Rent Island, I.B, Collected
37-657197 8-R7-37 7-17-40 Kent Island, II.B. Collected
37-657219 8-6-37 3-9-39 Portsmouth, N.H, Caught-released
37-657334 8-89-37 10-2R-39 Nantucket, iizss. Found
37-657402 8-29-3" 9-RB8=39, Newport, Rhode Island Found dead
37-657507 8-27-3"7 8-26-40 “ent Island, II.B. Found dead
37-657560 8-27-37 9-30-39 Beverly, .iass. Found dead
37-657588 8~27-37 75«40 Kent Island, Ii, 3B, Collected
37-657670 8-28-37 R-18-39 Vinalhaven, ilaine Found dead
% 7-6567038 7-17-38 11-15-38 Swansboro, N.C, Found dead
37-657955 7-17-38 6-14-40 Kent Island, N.B. Found dead
38-660380 7-R7=39 11-1R-39 Warren, Rhode Island Found sick
38-669660 7 -R28-33 6-18-40 Kent Island, N.B, Found dead
38-669749 7-R5-38 1-22-59 {ilmington, Yelaware Found dead
28-669793 7-25-38 R=19-39 Golden lieadow, Ia. Caught
38-669853 8-1-33 10-31-39 Fire Id. Lightship off

Seaford, Virginia Caught
38-669940 8-1-38 4-20-40 Southport, I.C, Found crippled
33-669949 8-1-38 R=5=39 Golden Meadow, la, Caught
38-670032 8-1-38 R=R=39 Panacea Springs, Florida Found dead
38-670070 8-4-38 1-29-40 Portland, liaine Found frozen
38-670085 8-13-38 8-7-40 Kent Island, N.B. Collected
38-670186 8-2-38 11-27-38 St. Simons Ids,, fGa. Shot
38-670290 8-9-38 12-26-38 Apalachicola, Fla. Caught
38-670301 8-1-38 11-6-38 Jacksonville, Fla. Found dead
38-670369 8-13-38 7-15-40 Kent Island, N,B, Collected
38-670390 8-14-38 R-11-40 Pt. Lookout, L,I., N.Y. Found dead
38-670397 8-14-38 5-23-40 Tiverton, [.S. Found dead
38-670527 8-3-38 4-20-40 Bluff Point, Virginia Cauzht-fish net
38-670557 8-3=38 2-27-39 St. Bernard, La. Found dead
38-670604 8-4-38 7-18-40 bent 4sland, 1,3, Collected
38-670610 8-4-38 7=12-40 Kent Islamd, T, B, Collected
38-670634 8-4-38 7-14-40 Kent Island, II.B. Collected
38-670643 8-5-38 7-11-40 Kent Island, I, 3B, Collected
38-670754 8~3-38 1-10-40 Avon, North varolina Founddead
%8-670766 8-3-38 8-17-39 Bayridge, Rhode Island Vounded-died
38-670772 8-3-308 ?-14-40 Kent Island, M, 3, Found dead
38-670783 8-3-38 $-3=39 Searsport, lLiaine Caught-released
38-6707¢4 8-3-38 8-R0-39 Jamaica Bay, N.Y. Found dead
38-670792 3-3-38 7 eneu39 Habana, Cuba Found dead
38-670795 8-3-38 10-22-39 Wollaston, lass, Found dead
38-670908 8-4-38 4-11-39 West Worfolk, Virginia Found dead
38-670926 8-4-33 12-13-38 Back Bay, ‘iiss, Found dead
38-670936 8-4-38 4-9-40 Salem, lass, Found dead
38-670058 7-16-38 6-5-39 Virginia Beach, Va. Caught
38-671234 7-19-38 5-7-39 Virginia Point, Texas Found dead
38-671327 7-19-38 11-21-38 Ft., Screven, “eorzia Found dead
38-671347 7-29-38 4-5-3%9 Sacrasota, Florida ¥illed-auto
38-671495 7-20-38 9-R4-39 Norfolk, Virginia Found dead
38-671505 7-20-38 6-RR-39 ideteghan River, N, .. Found dead
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38-671653 7-20-38 1R-10-39 West St. John, W.B, Found sick
38-671554 7-20-38 1-13-39 Freeport, Texas Shot
38-671687 7-R4-38 11-23-38 Silver Beach, Bronx, N.Y, Found dead
38-671783  7-R4-38 R-21-39 Point Pleasant, N.d. Found dead
38-671798  7-R4-33 1-7-39 Shell Island, Loulsana Found
38-671815  7-24-38 13-85-38 Pensacela, Florida Found
38-6718R7  7-R5-38 9-20-39 Jonesport, ilaine Found dead
78-571828  7-R5-38 4~20-39 Ponte Verte, i.B. Caught
38-6718R29  7-25-38 8-R7-38 Shoal Cv, Placentia3d., Nfld. Found dead
38-671845  7-25-38 10----39 South Portland, #aine Found dead
38-871897  7-25-38 7-19-39 West St. John, N.BE., Found dead
38-671903  7-R5-38 11-R5-39 Newport, R.I. Found
38-671998  7-25-33 R=10-39 Winthrop, .lass, Found dead
%8-672004 8-5-38 4-14-39 lleteghan Yentre, 1.5, Caught-released
38-672043 8-5-38 7-12-40 Kent Island, N.B, Collected
38-672106 8-5-38 9~==39 Campobello Id., N.B, Found injured
38-672111 8-5-38 8-8-40 Kent Island, N.3, Found dead
38-672135  8-10-38 7-R7-39 Say Harbor, 1L.I., N.Y. Found dead
38-672141  8-10-38 2-1-39 Campobello Id., N.B. Found injured
38-672155 8-11-38 5-18-39 Grand Mgnan, il.B. Shot
38-672181L  8-12-33 8=22=-40 Kent Island, W.B, Collected
38-672197  7-27-38 3-21-40 Kent Island, N.B. Collected
38-872276 7-R7-38 12-12-38 Nantucket, ilass. Found dead
%8-672332  8-13-38 Kk-18~338 Little Peconie B., L.I., N.Y. Found dead
38~-67R35  8-R7-38 4-3-39 Southport, Conn. Found dead
38-672368 8-27-38 8-5-40 Kent Island, W.3. Collected
38-872455 8-R9-38 10-12-39 Gloucester H., lfass. Captured
38-672500 8-31-38 1-25-39 New Point, Virginia Found dead
38-672501  8-14-38 8-"-39 Eastham, Cape Cod, liass, Found dead
38-672534  8-14-38 7-17-40 Kent Island, N.B. Ccllected
?8-672538  8-15-38 4-1-40 Driver, Virginia Dropped by Eagle
38-672570 8-31-38 5-11-40 S. Jamesport, llew York Killed
39-653094 10-8-39 Rockport, liass, Found dead
39-657242  7-15-39 11-15-39 llobile Bay, Alabama Caught-band removed
39-658661L 7-17-39 12-1-39 North Wilkeshoro, MH.C. Shot
39-658710 7-17-39 3-10-40 Kent Island, ¥.B. Found dead
39-658767  7-19-39 3-20-40 Stamford, Conn. Found dead
39-657789  7-4-39 3-R0-40 8outhport, N.C. Captured
39-658870 7=17-39 6-14-40 Kent Island, N.B, Found dead
39-658975  7-17-39 12-10-39 Hendersoen Point, Iliss, Found dead
39-658987  7-17-39 10-5-39 Parkertown, MN.J. No., Inf.
39-659071  7-18-39 11-15-39 Port St. Joe, Florida Exhausted
39-659077  7-18-39 6-15-40 Kent Island, 1.B. Found dead
39-659111 7-18-39 8-18-40 fent Island, N.3, Found dead
39-659113  ?-18-39 6-14-40 Kent Island, .7, Found dead
39-659115 7-18-39 6-18-40 Kent Island, WN,3, Found dead
39-659129 7-18-32 7-5-40 Race Pt, Lighthouse Found dead
Everett, Liass.
39-659164  7-18-39 7=4-40 Port Aransas, Texas Found
39-659206  7-18-39 R=-24-40 Cape Fear R., N.C. Taken
39-659212  7-18-39 4-2-40 Swanshboro, N.C. Found dead
39-659228  7-18-39 8-15-40 Kent Island, N.B. Found dead
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39-659R67  7+18-39 2-4-40 Bayou Lee Batre, Ala, Found dead
39-859275  7-18-39 10-5-39 Prince Edwvard Id. Found

30-650373  7-18-39 6~18-40 Kent Island, .7, Found dead
39-659391  7-18-39 12-18-39 . Walton, Florida Shot-wings broken
39-659393  7-18-39 ©~-14-40 Kent Island, 11,2, Fund dead
39-659413 7-19-39 10-~--39 Addison, laine Found

39-659415 7-19-39 €-20-40 Kent Island, H.E, Found dead
39-659473  7-19-39 10-19-40 Dennysville, liaine Found dead
39-659570  7-21-39 5-7-40 Atlantic Beach, Florida  Found dead
39-659604  7-21-39 3-19-40 Idlton, lass, shot

38-659653  7-21-39 10-5-39 Yarmouth, N.S. Caught-fish nct
39-6596874  7-21-39 2-1-40 Gloucester Co., Vir-inia Taken

39-659686  7-R1-39 7-19-40 Lepreaux, I.B. Found dead
39-659697  7-R1-38 10-21-39 South Boston, :iass, Shot

39-659779  7-1-39 6-14-40 VJlaynesboro, : ass, Taken

39-659792  7-R1-39 5-1=40 Hampton, Virginia Fournd

39-65080R  7-23-59 8-15-40 Kent Island, N.B, Found dead
39-6598R3  7-23-39 9-16-39 Sampson Cove, .S, Found dead
33-659872  7-R3-39 8- =39 Egg Rock, uiaine Found

39-650856  7-R4-389 12-24-39 Pierce Id,, Portsmouth, H.H., Found decd
39-659976  7-24-39 6-8-40 Bireh Point, Perry, Liaine Found dead
39-66009L  7-26-39 R-R7-40 Sea Island, Georzia Found dead
39-660140  7-26-39 6-30-40 Viinthrop, liass, Found dead
29-66015R  7-26-39 6-14-40 Pembroke, lLiaine Found dead
39-660161  7-<6-39 11-18-39 Bilexi, Iifiss. _ Ceught-released
39-660R43  7-R7-39 9-18-39 Leonardville, Yeer Id., N.B. caught-releasc
39-66088B2  7-27-39 1R-22-39 Qcaan View, Virginia Found dead
39-660317 7-R27-39 39 W, lianteo, N.C. Found dead
39-6603-7 7-27-39 11-8+-39 Rappahannock R. Urbanna, V;. Found dead
39-660357  7-R7-39 11-~~--39 St, Lawrence R., Pt, Sopin C, W.B. Found d.
39-660380 7-27-39 10-6-39 Shag Harbor, N.S, Found dead
39-680419 7-R7-39 6-20-40 Kent Island, N.B. Found dead
39-660442  7-R7-39 12-20-39 Bretoa Island, La. Found

39-660451  7-27-39 3=4-40 Fort Haycock, Beach, IN,J. Found dead
389-6680453  7-27-39 7-21-40 Kent Island, I, 3, Collected
39-C060479  7-27-39 12-5-39 Buctouche, I, 3. Found dead
39-660520  7-28-389 12-1-~-39 Jamaica Bay, New Yorlk Founddead
%9-560530  7-28-39 1-3-40 Port St, Joe, Florida Found dying
39-660571  7-21-39 8-19-40 Squantun, llass, Killed by storm
39-B8605690  7-28-3¢ 10-3-39 Riviere au Tonnerre, (, Prob, dead
39-660629  7-28-33 7--==40 Tracadie, N.B. Found

39-660652  ?-28-39 12-28-39 tiouth St. Johnt's R., IFla, Found dead
39-660679  7-R8-39 3-5-40 Beaufort, North Carolina Caught
39-660710  7-29-39 6-18-40 Kent Island, 1,3, Found dead
30-66071R  7-R9-39 R-10-39 Pensacola, I'lorica Found dead
39-660748  7-29-39 10-16-39 Pelham Bay, Bronxz, 1.Y. Found dead
39-0660807 7-29-39 6-15-40 Kent Island, 11.B3. Found dead
539-660827  7-R9-32 5-7-40 Reedville, Virginia Caught-fish trap
39-060835  7-29-39 6-14-40 Kent Island, 1.3, Found dead
E0660351 7-239-39 §-15-40 hent Island, N.B. Found dead
39-660981  7-30-39 5=RR~40 Salisbury, .ass. Found dead
59-501016  7-30-39 =440 Seal Id,, Matinicus, “e, Found dead
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39-661024  7-30-39 8-10-40 Kent Island, .3, Found dead
39-661025  7-30-39 1-29-40 Jamajea Bay, L.I., [i.Y. Frozen to death
39-661038  7=30-39 10-31-39 Urbanna, Virginia Caught-fish tran
39-661129  7-30-39 1-28-40 San Luis Pass, Texas Found dead
39-661130  ?7-30-39 6-18~40 Kent Island, W.B. Found dead
38-6612R20  7-30-39 11-30-39 Hamden, Conn. Found dead
39-661234  7-30-39 11-17-39 St. Louis, .io. Tound dead in bay
39-661270  7-30-39 1-10-40 Poza Rieca, Vera Cruz, lLex. f und dead
39-661317  7-31-39 11-15-39 liobile Bay, Alcobana Jeught-~relcased
39-6613R1  7-31-39 7-24-40 Sands Fb, Beach, L.I.,, il.Y. Found
39-661%60  7-31l-39 3-15-40 North Beach, Jueens, L.I. Killed by plane
39-661358  7-31-39 9-30~-39 Port Maitland, N.&. Shot
39-661366  7=31~39 7=-25=-40 Seabrook Beach, N,H. Found dead
39-661375  7-31-39 3-R0-40 Southport, N.C. captured-releasec
39-661397  7-31-39 3=3=-40 Cut Off, louisiann Found
39-661462  7-31-39 5-30~40 Orchard Beach, L.I.S¢. Bronx, N,Y. Dead
39-661532  8-8-39 7-19-40 Kent Island, N.B, Collected
%9-661534  3-8-39 7-14-40 Kent Island, N.3B. Collected
39-661558  8-24-39 5-5-40 Centreville, N.S. Found dead
39-661559  B-25-3% 8-12-40 Kent Island, N.Z3. Collected
39-661600 B8~26-39 7-19-40 Kent Island, N.3I. Collected
RADIO

(by C. ~. Ruckstuhl, Jr,, V1JZD)

The Bowdoin-Kent Island Racio Station, VELIN, was completely rebuilt during
the summer of 1939 with satisfactory results. The new station is capable of
sixteen hundred watts input at a moderate efficiency rating of seventy-five
per cent.

A new speech amplifier vas built employing 2 high gain circuit for high
fidelity crystal microphone inputs. High fidelity Ienyon type transformers
gere used to great advantage in driving the high pot erecd nodulator (type
805!'s) and maintaining the stondard we had set out to achieve.

The transmitter was rebuilt to operate on all bands as the exciter unit was
a tritet circuit capable of operation down to ten meters. The tubes in the
final amplifier were the type T-R00, DBecause of the senerator limitations,
and legal regulations, the input was limited to approximately four-hundred
and fifty watts., At this reasonable input the transmitter should last many
years,

Additions to the station were the speech amplifier, the tritet oscillator,
ancd two sets of twenty meter poles two of which are erect and support a
doublet antenna with a correctly spaced half wave reilector. This set of
poles is so placed as to direct a borad, unidirectional trenty meter signal
to Europe from Scandinavia to the lediterranean. The other antenna has npt
been in operation, but is all ready to be erected. The holes have been dug
and, when erected, the joles will support an antenna identical to the Euro-
pean beam, but directed toward South America. These antennae, in addition to
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the old seventy-five meter poles, constitute a very dependable and satisfac-
tory array.

Contacts over the air were successful without exception, The combination
of adequate power output and an apparently marvellous location from a
transmitting standpoint resulted in excellent signal strength reports
ninety seven per cent of which wereR9, the highest report possible.

Such reports prove not so mucn that the transmitter was effieient, but
that Kent Island with its surrounding waters is a inost remarkable location
for a radio transmitter,

A phenomenon caused by the characteristically efficient reflecting proper-
ties of the water was noticed where on twenty meters VELIZ at lastalia, G.M.,
a point within view, could not be heard when transmitting on the wave-
length, The apparent absence of a ground wave substantiates the theory

of almost perfect reflection resulting in the high signal strength of a
relatively low powered transmitter as heard across the ocean, in Europe,

verification cards from dngland were received at the end of the summer,
stating that we, VE1IN, had a signal strength varying from a six to a nine
out of a possible nine on seventy-five meters,

The large generator was overhauled and the small one used for such purposes
as the centrifuge, the low powered transmitter (little "III") in the Warden's
house, and five meter operation.

Ultra high frequency voric was carried on for the first tine on five meters
with the Gannet Rock 1izhthouse station, VElilJ. - doublet antenna was
used first with coaxial cable and then with twisted pair wire which was
very much moreefficient and satisfactory. Duplex operation was carried on
across bands on five meters and seventy-five meters. Several interesting
tests were made with the foghorn on the lighthouse which, incidentally,
points its horn away from Kent Island toward the mouth of the bay, Ve
would first hear the foghorn by the transmitted radic signal. The time
for the sound to reach our esar by air was clocked and recorded, The sound
impulse was found to take from twenty-three seconds to twenty-seven seconds,
apparently depending upon the nature of the fog bank off of which the sea-
bound blast would be reflected. Not encugh data were obtained to make any
final conclusions, but we look forward to further tests for cefinite
deducticns,

To the regular early morning weather transmissions vith * 120Y, atop Iit.
V'ashington, was added another evening schedule at 5:30 p.ia,, Atlantic
Standard Time.

From the standpoint of the men of the radio station, 1/3GGS, Bob Cunningham,
and W1JZD, the summer was indeed successful and enjoyable from the beginning
to the end - from the t-me when the cold air would cause Nova Scotia to
invert above the horizon in mirage fashion, to the time vhen on pleasant
evenings a man entering the radio station would be greetec over his shoulder
by "Hooty", the owl, perched atop one of the antenna masts, with an
occasional foghorn or bellbuoy in the distance answering his friendly hoots.

(Since the outbreak of the war the Canadian Government has prohibited the
operation of short vave radio stations. Therefore this very important part
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of the work of the station vill be stopped until peace is declared.

The lack of radio transmitting facilities is keenly felt not only by
those directly interested in radio communication and research but also

by all members of the station who miss this convenient and guick method of
communication with the mainland.) Ed. note.

TIDE OBSIRVATIONS
(By Robert M, Cunningham, liassachusetts Institute of Technologzy)

In the summer of 1936 -r, Shaw lent to the station an automatic tide gauge,
During the summer of 1937 a twenty-five foot structure was built in Three
Island Harbor. It was mot until this sumer, however, that sufficient
data were collected to varrant an analysis. Almost complete tidal records
were obtained from August 1 to September 8, 1939, These records were
analyzed by the U.S. Joast and Yeodetic Survey and compared vith the long
time records taken at sastport. The results are as follovs: (1) the tide
turns at the Island eighteen minutes before it does at Zastport; (2) the
mean tidal range is 14,4 feet; (3) the mean spring range is 16,4 feet;

(4) the mean range is 3.8 {cet less than at Zastport. Thc maximum range
of R0.1 feet occurred on August 17,

Kent Island tidal data vill appear, beginning with the 1541 ecition, in
the U.3, Tide Tables, under the heading of Three Islands.

Because of the uncertainty as to whether the tide gauge vas working proper-
ly and because there vere no proper leveling instruments available, no

bench marks were established. As the records turned out to bevery consistent,
it is hoped that next summer a bench mark can be established,

In conclusion, we should like to express our gratitude to . r. Shaw and to
the U.S. Coast and Geodetic Survey for their advice anc co-operation,

LETEOROLOGY
(By Robert 1, Cunninzham, liassacnusetts Institute of Technology.)

An unbroken record of the veather was taken twice daily during 1939 at
Kent Island, During the vinter months .r, Joy took careful observations,
and during October ..r, Zenson of licod Island substituted for lir. Joy.

The number and times of observation were the same as in 1959,

A nickel screen was lent to the station by Professor H. . Houghton of
1,I.T, with which to collect fog water for later chemical analysis,
Nineteen cne-litre sauples of fog water were collected. The tables

include also the results of the analysis of seven fog vater samples taken
from the copper screen in use in 1938. The samples were brought back to
Prof, Houghton's laboratory at il.I.T. and analyzed under his direction,

The conductivity was measurced in order to determine vhether all the iondzed
substances vere found, The measured conductivity when zompared with the
computed conductivity showed in most cases (of the 1939 scries) an almost
constant difference of 30 x 1076, This fact sugzests that there is present
some unknown salt in almost constant amount in the samples. T'e suspect
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that this salt is a very insoluble substance producinz a saturated solution
and therefore found in & constant amount in most of the samples, This
substance, we believe, comes from the screen, and not from the fog, It is
interesting to note that there is in all the samples a mocderate amount of
sulphate, in more than half the samples exceeding the amount of €hloride.
Loreover, the amount of chloride varies from sample to sa:ple ruch more
than does the amount of sulvphate, These samples seen to indicate that
sulphate compounds as concensabtion nuclei play as zreat a role as chlorides,
if not a greater role, even as fur out to sea as Kent Island. e hope that
more fog water samples will be collected on the Igland in the summer of
1940 in order that we nay be ablc to throw further lizht on this problem,

. ost of the standard veather instruments worked very satisfactorily during
the year. A new and more substantial support was built for the anemometer
and wind vane on top of the Administration Building. These instruments arc
now twenty-five feect ~bove the zround,

Ueather reports were sent from the Island to the Y nkee Network Wcather
Service in Boston until the transmitter had to be dismantled at the out-
break of the war. These reports were sent in daily durin~ Larch and April,
but were received only occasionally in liay on account of bad receiving
conditions, During the suumer the reports were relayed through ilt, Wash-
ington, Beginning with July, reports were sent twice daily for both the
morning and evening programs.

OBSERVATIONS

The highest temperature of the summer was 789, while Tastport, ile.; Yarmouth,
N» S.; Nantucket; and Boston had maxima respectively of 71°, 820, 84°, and
96°. The number of days with a maximum temperature of 70° or over during
June, July, and August was 7; whereas Tastport, Wantucket, and Boston had
respectively 41, 65, and 79 days. The summer was almost 25 foggy as 1938
but the character of the fog was quite different, There were no long
pericds of fog, and the fog was not as dense or as iet. The swmer was
also deficient in rainfall, in contrast to the very wet summer of 1938,
This winter (1939 to 1940) is the first winter that a record of wind
velocities in m,p.h. is being obtained, A one-minute velocity of 48 m.p.h.
on Nov, 1 and 4”7 m.».h, on December 20 were recorded,

SUIIARTS FOR THE YEAR 1939

The mean tempereture for the year was 41,8°. The aean mazcimum was 47,70,
and the mean minimum %5.4°, The lowest temperature vas 2 and occurred in
January and lMarch., The highest temperature 78° ocecurred in July., The total
precipitation was 33,51 inches. There were B0 days on vhich cdense fog or
densec vapor fog occurred at one or morc of the observation times, compared
with 81 such days in 1938. Clear weather or scattered clouds occurred on
41,6% of the obscrvations, Cloudy or overcast weathcr occurred on 37,.8%

of the obscrvations; and en 20,6% of thc obscrvations there was either fog
or vapor fog.

NOTZS ON DATA

Certnin scientific abbroviations may need cxplanation. "ind wvelocities are
given through llay in thc 3caufort scale and in miles ner hour (one minute



veloeitics) thercafter.
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intérnational usage, with the addition of "V'" for vapor fog.
were taken at 9 a.m. and 4 p.i, from January 1 to June 2; and from September

1 to December 31.

R p.m. and 8:30 p.m,
meridian).

Sky cond visibility abbreviations are according to

Obhservations

From June 3 to August 31 they were a2lso token at 8:30 a.m.

These times are all Atlantic Standard (the sixtieth

Fog Water Sanples - Summer 1938 and 1939
Date Time 1ind Sea 015 507 Jonductivity. nH
neasured computed
1938 (1) () (3) (4) (58) (6) (7) (8)
Aug 17-18 2055-0840 S 11 S2 12 M 12,1 8.4 153x 1079 57x10-6
18-19 2030-0849 S& 9 S 2 L 34,1 23.5 297 160
22 1415-2115 5 11 0 O L 8.5 5.2 58 32
22-23 2115-0845 0 0 SW 5 L 1.9 4.5 34 16
31- 1 2040-0%45 S 5S 15 L .6 5.7 114 34
Sep 1 1410-2118 S 18 I 10 M 392 79 1280 1330
13 1430-2045 SW 13" 5 R 370 60 1200 1128
1939
Jul 8 1907-2050 S 2 SV 15 i 19.0 - 168 - 7.0
15 1137-1400 SS70 S 6 u 34,8 13,3 161 137 7.3
15 1400-1710 S 68 5 M 8.7 Sul 7641 48,0 7.3
15 1710-1945 S 5 18W 3 L8 3.8 "l 5810 B? .6 765
15 1945-2220 U8 3 1MW 4 1TMS 4.4 6.2 55,8 oA AN 743
16  O%iB-1120 S 3 SW 2 CMS 3.8 6.7 61.6 27,2 74
R8 1824-2008 & 10 SS111 I 2.3 6.4 53.8 22.0 7.2
2¢ 2008-2155 SS'AL SS'10 L 0.3 3,7 37.0 10.0 "R
7 0628-1125 SS10 S 10 L 6.2 5.2 65.5 31.2 "42
27 2000-2125 S 210 88110 L 1.5 4,6 40,0 15,3 7,3
28 0706-0952 SST10 SSE10 L 7.7 7,1 74,2 40,1 7.2
23 0952-1140 SSE10 SSE11 I 17,7 2,0 105 75.5 7R
fug 4 0855-1122 SST12 ~SH12 M 4.9 8.1 65.8 34,0 7,4
4 1953-2048 SST13 SSE14 M 11.5 6.2 62.3 49,4 7.2
5 R020-214” 7 4 9 1MS 1.5 4,7 30.9 15.5 7.1
3 1937-2120 S 10 SE 5 IMS 0,3 4,5 42,5 11,6 7.3
9 0726-1007 SSE10 SSW10 MM3 2.8 4,3 55,6 19,7 7R
R1 0659-0855 515 10 SSE14 L 0.8 6,7 49,6 18.5 7.1
Sep 2 1800-R135 S 85 8 L 4.4 4,0 42,6 22,8 7.1

(1) Atlantic standard 24 hour systen

(R) At beginning of run Vel, in m.p.h,

(3) At end of run e

(4)C-calm, L-light, ii-moderate, R-rough,
iiS~moderate swell,

(5) Parts -er million

(6) il 1 i

(”) mhos per cm., cube _ _

(8 n n W hssuming Clp and S04 2 e in the form of neutral salts,
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MONTHLY METEOBOLOGICAL SULRMARY FOR KENT ISLAND, ©.5., C NADA
wonth of YJanuary, 1939

Date Temperature Precip. Yind Sky Vis.
in. Beaufort 0-¢
« oo 9 s
v o o) = | g o o O [nEnes
) b} s oy
et i et ~ = ~ — ~ —~
S 1 33 2L v 1 .16 s W6 he=Ne 7-8
T2 44 34 39 10 W14 9 Wé r-b 5=
T 3 26 7 17 19 0 N6 NS5 bv-c 7-8
T4 18 10 14 8 0 NS5 NS oeV-h 3-8
T 5 29 16 24 15 0 N 5 INE4 be-b 5=
F & 40 29 55 11 .04 SEE S 6 0-0 3-7
s 42 36 39 0o 1.04 N4 T4 c-0 3-8
g 8 41 37 39 4 .0 W4 MG o-bc 7-8
9 40 21 31 1¢ .0 N6 4 PG=D 5-5
T 10 45 36 40 9 W04 Sws SuY 0=C 77
t1l 45 35 40 10 .05 N4 N6 be-be 9-8
T 12 383 17 27 &1L .0 M7 NE be-be 8-8
F 13 21 15 18 6 .0 w7 N7 be-be 8-8
14 e 10 16 1% .0 N5 NE4 beV~-cV 7.7
5 15 23 12 18 11 .0 NS5 N3 0-he 7-8
K 16 R9 16 R2 13 .0 N3 WZR b-C 9-9
T 17 34 R1 27 13 .0 NZR NuR be-c =S
v 18 23 5 19 R8 .0 N & NER beV-be 4-8
T 18 R6 16 R0 ¢ .0 NE4 NE4 0-8 77
F 20 R7 19 R3 8 T NE4 NE4 c-0 8-7
8 < 30 26 k8 4 .02 SE4 SR c-s -3
S k2 40 R8 34 1R « 38 Sie 5 7 c-r -3
1 R3 39 4 R[R 35 A7 M8 NW8 cV-bV 4-4
T R4 35 9 24 26 .05 SW58"4 c-C 77
T 25 32 28 34 11 .16 N4 W6 c-c 3-8
T 26 R9 5 17 2 .0 NV NWS bev-5 3-8
F 27 12 2 10 17 .0 N 4 MNWd beV-c 4-8
S R8 28 10 14 3 .0 N4 SU8 be-c 3-8
c RB 40 R6 B33 14 T Ste W 6 0-0 77
. 30 38 k1 R9 17 .01 NES NE? c=-0 8-7
T3l RE 14 R0 11 04 E9 E7 S=5 4-3
(Total)
dean 32.8 18.9 25,1 260 5.3 5.0
Highest Temperature 45 on the 10th Prevailing wind North. Percent obs,
Lowest 2 on the R7th Clear 34% Cloudy 5 [Foggy 14%
c.onth of February, 1939
o1 Q 8 19 21 .0 NE4 N 4 o¥=be 3-8
T 2 19 9 14 10 .0 N5 8.3 c-0 8-9
¥o3 38 18 28 R0 .05 S 4 Ml 0=0 3-8
& 4 35 28 & 7 W0R NE4 N 6 s=hc 3-8
S 5 22 11 22 21 .0 Nws N5 be-be 8-8



Date

-
R

W 3
e
HoOow® I

_4‘_3>—
—
NN

HEWOh"EE TG o s
70
(&3]

Lean 34,5

Temperature
! : &
4 a4 9
31 b R8
55 #1 Y
&7 1§ <22
28 24 731
36 12 R4
41 26 55
38 18 28
36 15 R6
33 14 2
44 37 40
BO 2B B8
31 & 18
40 26 o4
B9 & BL
41 R3 3R
34 18 26
30 17 24
18 10 14
32 18 R5
30 18 =4
34 24 29
43 33 50
40 24 B3R
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Precip.
In,
[a
<
i
s

4

[$2]

w

’_l

CODMOOO OO

20 B
)

(@]

.01
.0
.06
.05
.47
.04
.04
.07
.0
o
.0
(Total)
2.48

Highest Temperatare 50 on the 16th
5 on the 17th

Lowest
o1
T 2
F 3
S 4
S b5
i 6
T 7
T, 8

9

(R e R B AN Bl |
’.._l
o

45 35
43 2¢
A
39 5
40 7o
39 33
41 27
29 2
18 12
23 10
23 8
71 20
30 R3
51 18
35 R3
40 33
41 19
3% R4

32 19

g1

Wind
Beaufort
= [al
o <
NER I R
E 6 NES
N4 N3
w5 M6
I 2 SE3
W5 NWo
ms e
N6 NG
SE39 S 4
S8 S 6
NV.e Nwo
N 2 S8i&
S5 St

=

&

mi‘fmz%zm

0 20 U1 O O LT U
Q
3

o
r~
wn

Ll_.

Prevailing vind North,

Clear 34% Cloucy 54%

onth of iigrch, 1939

[
3
(@]

-

~.
s

"TooCcOo000C®»NOOO
o

L
v

D
O
J
-

[Xe]
o2

.48
T

sie W 6
7 N 4
NE3  SV3
S5 S 6
S1E 3
E6 S 7
NWe W 7
N6 W6
MW NEL
NER N 3
N5 N?
E2 E 4
E 8 L0
NE6 N 5
N3 84
Se” S5
N5 U5
N2 W4
N5 6

f-be
he-b
D=0
c-C
rf-f
o=r1
b=-c
by-be
c=0
c-be
be-c
be=¢
=9
s=hec
b-be
r-fr
b-50
he=c
b=b

Vis,
0-9

<4
oy <
3-3
3-8
8=9
o
-8
6_'7
G=7
7-8
w7

-8
3=
-7
3=9
3-1
3-8
5-3
3-8
0-3
8-9
5=7
77

Percent obs.
Foggy 12%

2
8-8
8-9
727
37
7
8-7
3-8
8-8
8-8
3-9
3-8
0-0
3-8
9-9
6-3
8-6
8-8
8-9
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.lonth of iiarch, 1939

Date Temperature Precip., Tind Sky Vis.
F In. Beaufort 0-9
Q" B
; g & i <6 [y
id 8§49 - “ e N
[ i =3 (8 - . - I B
i R0 32 18 265 14 .04 Si4  Si6 c-0 ="
TRl 35 31 33 4 .11 Sl N R i-0 4-8
TORR 32 20 26 1R .05 NS5 N3 b-c }=-S
T 23 30 19 24 11 .0 NS5 NS b-be 8-9
F R4 33 20 27 173 .0 N & SV4 be-c 9-8
5 k5 31 R2 26 e .0 NS W3 c=he 8-S
c 26 3l 25 28 6 .10 SE5 S 5 Cm 6=5
- R7 39 31 35 © 04 V3 W3 f-be 1-8
T 28 41 R6 34 1% .04 £S5 NE c-8 8-1
W 29 35 24 R¢ 11 .05 N NS& b-b 9-S
T 30 36 29 33 7 0 365 856 c-c 77
F 31 40 31 735 S .17 me N3 c-c 3-8
(Total
ean 3%4,0 22,5 28,2 ? 43 4.4 4,5

Highest Temperature 44,3 on the 1st. Prevailinz wind North. Percent
Lowest 2.0 on the 3th. of obs. Clear 40° C(Cloudy 47% Foggy 13%

onth of April, 1939

S 1 38 31 &5 7 .03 E4 T o-¢ 7-8
5 R 37 31 %4 5 05 L 6 SL7 c-5 oy
L3 %8 32 35 6 15 7 S8 c-le 8-8
T 4 27 31 B34 6 .0 N1l v 3 o-¢ 3-8
5 41 % 38 10 .01 NROW2 c=C 8-9
T 6 41 38 33 S 0 N1l S 0-0 9-8
Fo7 42 38 39 6 1,58 SEG NUB fr-c 3-8
S 8 40 28 34 12 .0 NW.5 S'.4 c-0 8-8
S 9 35 27 %1 © .05 E 6 NE3 S-s 3-3
i 10 39 29 34 10 .01 N5 85 b-he 9-5
T 11 38 31 35 7 .12 SE6 S 3 r-f 5-1
1R 37 31 %4 6 W77 E 7 NE4 r-C n-y
T 13 44 30 37 14 .02 N2 84 c-be 7-8
F 14 43 32 38 11 .0 e S b=-be 8-8
S 15 41 33 37 8 W15 5 NS5 f-c 2-8
S 18 40 21 33 1¢ .0 NB NS b-b 8-9
i 17 42 28 35 14 .0 MR 14 b-be 8-9
T 18 38 34 36 4 17 S 3 SE4 c-C 8-6
V19 4% 35 33 § .52 S 4 NER f-f 0-0
T 20 46 28 42 8 .52 S.6 177 f-he 0-8
F 21 45 34 40 11 .0 e sy h=b 7.7
S RR 45 35 20 10 04 SE4 S S be=rc 7.t
S 23 47 35 41 12 .38 NS V5 b-1¢ 8-8
L 24 47 25 41 12 .0 M5 NS e 8-S
T 25 44 22 23 12 0 El We bc-c 9-9
T 26 46 34 40 12 0 ER2 S5 be-c 9-8
T 27 43 35 39 O .16 FE4 EB fr=c 4=7



Date Temperature Precip. Tind Sky Vis.,
F P+ Tn, Beaufort 0-9
o o

Hos 0§ &0 4 <
4 ¢ 8 g s e < e o

» -4 e +
F 28 48 3 42 12 .0 WR W be-c 8-9
S.R9 46 33 38 13 .0 NE3 NER b-be 9-9
s 30 47 35 41 1R .0 NEL  NE& bec-c 8-9

(Total)
iean 41-9 3R-3 7,1 4,60 4.1 4.2

Highest lemperature 47.8 on the 28th. Prevailing vind "est. Percent
Lowest 20,3 on the 16th obs, Clear 407 Cloudy 8%
Foggy 175

Jlonth of lay, 1939

ol 46 33 39 13 0 ER2 H1l c~be 9-9
T 2 44 33 39 11 .0 g2 S'4 f~be 4£-8
W3 50 34 4R 16 .0 Nl W 1 be-be 8-9
T 4 47 37 12 10 o NE6 NG ri-c 5-7
F 5 47 326 42 11 W03 N4 S2 be-be g=8
S 6 45 35 L0 10 .0 E R &1 bc-o 3-7
S 7 B3 37 45 & .18 SE1l E i~he 0-~7
L 8 48 37 453 11 0 S5 8686 0=0 6-"
T 9 50 36 43 14 .0 S « 8Ib i-T 40
1 10 53 40 46 13 L2 St4 SE3 f-b 0-38
T 11 556 39 47 16 .Q S2 S16 h-be 7?7
F 12 55 39 47 16 .0 N 2 SEZ b-he 8-9
5 13 54 33 43 21 .0 Ne 84 b-be 9-9
S 14 48 34 42 14 0 Siid Std L-h 3-9
i 15 50 35 43 15 .0 SEL Si 4 b~ 9-9
T 16 49 35 42 13 .02 ER E1 be-be 9-9
17 48 36 42 1Z LOR E 1l NE3 f-c 0-8
T 18 Ee 37 45 15 05 N 4 M5 r-b 7-9
F 19 58 37 45 15 .0 wbE5 85 he-c -7
S 20 54 34 44 R0 07 N3 W4 be-he 9-8
S 21 54 40 47 4 .0 EL-8% c-be 9-9
¥ 28 2 39 45 15 .0 E 2 NEL bec-o g-9
T B3 50 41 45 G .55 NE4 E 1 c-0 8-8
W 24 51 40 48 11 .03 Me g2 be=be 8-9
T 2 g5 41 47 12 0 wai WR be-b kN
F 26 49 42 4 7 .0 E 4 SE3 be=-be 8=8
S 7 43 38 40 b .0 S 3 S 4 f-f 0-2
& 28 51 39 45 1R 55 Sw7 84 f-f 1-4
} 2B 51 &3 47 8 .54 ME4 NEZ -1 7-6
T 30 47 41 44 6 L4 &4 85 i-f 3-0
V31 60 41 51 19 15 N.5 W 4 be-be 9-9
(Total)

lMean 50,4 37.6 44,0 2,62 S.1 3.5

Highest Temperature 80,4 on the 31lst, Prevailing wind South Test
Lowest 55,0 on the lst. Percent of obs, Jlezr 55%
Cloudy 2isp Foigy R1%
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wonth of June, 1939

Date Temgerature “recip, ""ind Sky
F In. M.p.h.

T 1 64 40 52 24 .0 N 4B* -  54B bc----bc
F 2 61 48 54 13 .0 MIBB -  SBB De~-i
S 3 58 41 49 17 .0 SERB S 8 SW 8 be-c-he
S i 5% 41 47 12 .02 S 1B 8119 S4B be-c-f
25 5% 39 45 13 0L 3B SI53 N74B be-c-be
T © 57 42 50 15 .07 N1l - N9 c---¢
v 57 42 50 15 .0 NEl4 7 S 2 b-hc-hbe
T 8 55 41 48 14 .0 NE 5 NFLB S/ 3 hec-c-he
F 9 54 42 48 12 Ne SE 5118 873 be-c-c-
S 10 51 43 47 8 ol SE1R S10 SW 5 c-cf-cf
S 11 54 44 49 10 T SE 4 SE13 SE1B cf-cl-cf
i 1R 53 43 8 10 .01 SElR SU18 S 6 cf-cf-ci
T 13 58 44 51 14 .0 W 6W33 W ¢ be-be-he
Y14 54 44 49 10 L9l SE1R 8113 W 6 cf-cf-cf
T 15 56 44 S0 12 T T 8 8W4B W 7 be-be-be
F 13 67 45 58 22 17 U6 11B N7 4 cf-c-be
S 17 58 44 51 14 .0 wOSW 6 W 2 o-b-b
S 18 63 43 53 20 .0 N 8 N10 N7 b=b=he
it 19 56 42 49 14 .0 W 56 876 SU6 be-c-c
T 20 54 43 49 11 T S 7 8Wl4 SR be-be-o
voRl 69 45 57 R4 D4 Y 582 NY 7?7 f-c-b
T 22 65 46 56 19 .0 N 6877 S74 b-be-c
F 23 57 45 51 12 .09 SE9SE6 0O O c-c-r
S 24 49 45 47 4 .19 E B E 3B NE3B rf-ifm-im
S R6 51 46 48 5 .05 NE3B NERB NE11 m-c-f
M 26 56 47 51 ¢ .06 NEIO NE 5 N 6 o-o0-bc
T 27 59 45 51 14 .0 NE 5 NE 4 NELIR o-be-be
1" k8 63 48 56 15 .0 T1B U 2R 17 3 be-be-be
T 29 59 14 54 15 .0 St3B S 9 S 2B fb-fb-f
F 30 57 46 52 11 Al S 14 S 4B S 18 cf-r-o

(Total
hean 57.3 43,3 50,6 2,05 8,0 8,6 7,0

Highest Temperature $9.2 on the 21st Prevailing
Lowest 35.0 on the 5th  Percent of obs., Clear 50%
Cloudy 23%

*B designates vel. in beaufort scale

lMonth »f July,
S 1 54 43 51 6 .82 S 18
s 2 58 44 51 14 .08 sw ol
M 3 74 47 381 27 W13 N7
T 4 67 49 58 18 .0 SWo2
W 5 59 48 54 1% RO g7
T 8 57 49 53 g .0 SWo9
F 7 60 49 55 11 T Sw 8
S 8 60 49 55 11 .0 3w 8
5 9 75 48 62 k7 T SW 3

1939

S 10
SU10
w9
SE 2
SW3B
SWil
sV 6
S v
S

e
H>

S 7 pf-i-f=
W 1l3 1=he~c
W 5 bhe-bc-bc

SW 4 b-be-bez
bez~-f=f

ST 5 pz-f-cz
S e f-f-f
Swig {-f-f
SW 4 f-be-tez

vind South Test

Fogey 275

Tis,
0-9

T
T
9-9-8
9-8-1
7727
-
8-9-9
8-8-8

w
4
QO
]
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©WWmOOWH -
R
CWwNOoOOo @

1
mOﬂ"'thQID(D‘\'ZO?"\O

]
OMWM ITWOMOEewbd®
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ijonth of July, 1939

Date Temperature frecip. "And Sky Vis

OF o <Tn. M.pelleg, 0-9

g od § 8 @ : > = A = M

d - (0] . A ‘

&8 3 >0 Q o ) o o Qo

A oF B G ERg e o8 gl

e (4] o2 0o oD 0 N
1. 10 65 49 57 16 .0 NEL 7 84 S 11 f-f-% 4-4-1
i i 66 49 57 17 .0 Ww 38 6 U 4 f-be-be 1-3-9
W 1R 83 46 54 17 T WV 388 87’1l b-be-c 777
T 13 58 51 55 7 .01 W 6W14 W 1R be-be-be 8-9-8
F 14 57 48 52 © .60 S Rl 516 SY 15 o-f-f 7-5-3
S 15 55 50 62 15} S 118 3 §'5 fr-i-f R-1-1
S 16 58 47 53 11 01 W 45876 VW 6 f-f-he 1-1-3
M 17 6l 47 b4 14 .0 g 7 810 W10 bez-bhez-bcz 7-7-7
T 18 59 46 52 153 T Sl 6 8'13 1 16 be-be-rq KB RY
T 19 62 43 55 14 .03 S 6 SI°6 873 be-be-f 871,
T 20 63 45 54 13 .0 NE 9 NE1IR NAlR cz-bc-bcl 8-3-8
F 21 67 &0 58 17 .0 M 81 4 1710 c-be-b 3-8-8
S 2R 59 48 54 11 .0 §°8 8§10 S 7?7 f-f-bez 1-3-6
S R3 65 47 &6 5] .0 S 7V 7 I''b5 cz=-be-c 7-8-8
i 24 61 51 56 10 .0 wvo3w1l v 9 f-f-be 3-3-8
T 25 78 50 64 28 Ne W™ 4 SE 4 ' 6 be-cz=bcz 7-7-7
v 26 60 50 55 10 .0 g8 88 8§79 f-f-7 4-2-1
T ’Y 61 50 58 11 0 S 75814 s 7? f-f-f 2-5-1
F 28 61 49 55 12 .0 S$10s13 S 13 f-I-f 1-2-1
s 29 63 51 57 12 .0 S 8876 g7 f-f-f 1-1-53
g 20 865 50 58 15 T NEIO ND 9 NEZ 3 f-c-c- 3-8-8
1031 64 52 58 12 T S 48510 8 ¢ f-f-f a-R2-1
(Total)

iMean 62,5 48,8 5.6 1.9 7,2 10.9 8,0

g
Highest Temnerature 73
5

0O on the 25th Prevailing vind South Vest
Lowest 45,0

on the 20th Frecent of obs, Clear 36% Cloudy 16%
Foggy 43%

jonth af August, 1939

T 1 66 50 58 16 T 10U 8 V13 be-be-b 7-8-8
W R 64 51 57 15 .0 N1 878 V & beo-be=-be 9-9-38
T 3 63 48 066 15 0 $10 5S13 516 c=-c-0 89-9-8
F 4 66 52 5% 14 .0 S13 S 12 S 12 i-f-f 1-2=1
S b 64 5 &8 12 70 5 38w3 | 4 f-f-f R=5=1
S 6 eo 47 57 19 .0 St 483 W & f-f-hec 0-4-6
M7 69 49 59 R0 .0 NE 3 NY 3 873 f-o-bw 3-8-9

3 67 49 58 18 .0 S 6 870 SZ 5 be-f-f 3-R-1
W 9 60 51 b5 @ .04 S 10 S 1R S5 R0 f{-oz-oz R-7-"7
T 10 65 58 58 13 0 H 68,9 I 6 f-hcz-bez 1-7-7
F 11 66 53 59 15 .0 w 7w 9 W 6 b=b-b 8-8-3
S 1R 68 51 59 17 .0 E 58710 8§74 be~be-1 3-8-1
S 13 64 52 53 1% .0 Stle st17 814 f-f-f R-2-3
114 66 54 60 1R ‘ W10 810 U 6 f-be-b 0-38-8
T 15 72 53 63 1S 0 NE 5 S/ 3 87 4 be-be=b 3-6-8
716 70 52 61 13 .0 S 88510 &8 4 bz-bz-cz P Gm?
T 17 63 51 57 1R .0 SE98S74 SE3 f-f-f 1-3-1
F 18 63 51 &S7 1% 0 SE 3873 V3 If-f-f B=b=1
S 19 65 49 6R © .0 g 487 'V 6 bz-f-oz 7-3=8
S 20 61 50 56 11 .0 S 871 6 8LE I-f-f 1-4=-3
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tionth of August, 193¢

Date Temperature Precip Tind Sky Vs,
. <£Il‘n. o 1}'I.ph o, - o _:!:0'9 o

= = g I% QW w X @ N ™ w N o
M Rl 84 51 57 1% 0R SE10 S@ls § 10 i-f-f 1-5-1
T k2 68 54 €1 14 .0 SE 7 58515 S 10 i-f-r 1-5-1
VW R3 89 54 60 17 Blo SE1E 4 - 7 f-f-f 1-3-1
T R4 66 49 57 17 .0 B 1W 3 8’2 I[-1-%f R-4-1
F RS 63 50 56 3 .0 SES5YW 9 8!8 I-f-f R-4-2
S R6 62 81 57 1l o 20 4SS 7 i-f-f 1-3-1
S 27 89 51 60 13 0 I 8 NEIO N 10 be-c-c- 8-C-9
i. 28 70 56 63 14 .0 NE 6 E 4 NI be~C=C 4=-9-8
T 29 6?7 52 60 15 .0 NE S NE 4 N1l c-c-b d=-9-8
T30 73 56 64 18 .0 N 8E 4 NI30 c-c=be 0-9-8
T 351 63 bbb 59 3 .0 NE14 NEWS NELS c-c-o 3-6-8

(Total)
tean 66,0 51.4 58,7 1.04 7.1 7.7 8.4

Highest Temperature 73.0 on the 30th. Prevailing vind "/est Percent of obs,
Lowest 47,0 on the 6th. Clear 34% Cloudy 16, Foggzy 50%

_ Honth of Sgptember, 1930
Humidity %

™

4 9 Z: = T L e

[#)] <<t < o <t o <H Iy <#
ORI 63 55 59 8 3893 88 T 7 NW 5 o-he 8-8
S R 60 b2 56 3 100 100 T 58S 8 Ir=-1 =5
S 3 58 52 55 6 100 100 T 4 NE 5 f-f 2-1
M4 66 52 59 14 100 100 ,02 34 S 4 i-f 1-2
T 5 65 53 59 12 100 100 .16 SW 5 3 11 f=f 2-2
T8 59 51 55 3 B8R 7% 01l W16l 8 c-¢ 3-8
T " 61 49 &5 12 75 37 04 ¥ 19 Nl5 0=0 8-8
F 8 57 48 52 2 85 94 T 4N 3 c-0 8-8
5 9 68 56 B2 12 38 95 ,01 N7 N 11 be-be 9-9
S 10 67 41 54 R6 32 88 .0 1. 385 8 bc-c¢ 9-8
M1l 59 54 56 & 31 82 ,50 W 18 W 18 o-be 7-8
T 12 65 54 60 11 73 53 ,0 Nl6 N'13 b=be B-9
W13 6”7 &0 88 17 72 77 .0 MR 8§ 3 b-b 9-9
T 14 60 48 5% 14 88 85 T W 18 8VW/Re be-o B-"7
F 15 62 51 55 11 94 389 ,15 W 5 87 4 r-ir 5-6
s 16 68 51 59 17 39 5 01 W 413 f-2 4-8
s 17 69 54 ¢ 15 389 83 ,06 'V 4 N 10 i-c 5-7
18 60 44 52 16 61 43 ,01 N 16 N 8 b-b 3-9
T 19 60 58 64 12 82 &8 .0 m 10 g7 h-b U-8
Y 20 59 50 54 5 94 77 0 8SWls --16 be-be -8
1T 21 61 Bl 58 10 71 7?1 .0 NE8W 8 b-be G-
I 2R 6 45 b3 17 70 68 ,O N 7 --11 b-b 9-8
S R3 60 47 53 13 38 83 .0 S 18 SWR3 f-z 3-7
S 24 58 43 51 15 86 82 ,06 NI 6 SW 8 be-o 8-9
M 25 58 45 51 15 75 83 T E 17 S RR c-0% 7
T 26 57 40 48 17 94 92 ,30 81719 N 12 i-fr 5-6
127 5% 38 46 15 G677 67 ,16 I 10 NE 8 D=0 9-9
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ilonth of September, 1939

Date temgerature Precin. Vind Sky Vis,
F In. m.p.h. 0-¢
bi . o &, Qﬁ-‘ ‘
Q _5 g o n, o &. <t o o n. < N,
= 1 - ;g (o] < < o) <§ n Gy =Y
T 28 56 44 50 12 9% g7 .60 NW 8 W 8 -C 8-9
F 29 57 44 50 13 08 88 T NE 3 NS 3 bc-be 9-¢
S 30 56 47 51 9 94 94 ,02 S 13 83 f-f R-1
kean 60.7 48,8 54.8 36 84 2,61 9.6 11,0

Highest Temperature 69 on the 17th Prevailing 1ind Vest, Percent of Qbs.

Lowest 33 on the R7th Clear 45% Cloudy 8%, Foggy 27%
“onth of October, 1939
5 1 59 52 56 7 94 100 1.03 W RR N 6 fr-d R=7
I 2 53 44 48 9 72 74 ,01 N 12 NE1O 0-0 3-8
T 3 54 49 81 & 7?5 84 .0 NEZ8 NI3R 0-C2Z 8-"?
W o4 53 43 650 5 93 88 .05 NE18 NE1O 0-0 7-6
T 5 56 49 53 7 94 94 ,01 878 % 1R f=-z 1-7
F 6 60 S0 55 10 88 94 .0 N 9 SF1O z-f ?-1
s 7 60 49 55 11 1060 88 L0k VI 8 NW 8 f-c 1-8
S 8 60 49 55 11 94 88 .0 NWEW 5 b-be 8-9
m 9 58 50 54 ©§ 94 66 .05 SwWle SV 9 c=-be 87
T 10 60 50 55 10 88 100 T w3714 be-r 8-6
¥ 1l 65 52 58 13 94 60 ,08 W13 N 11 o-b 8-9
T 1g 65 44 54 19 8 90 .0 NESE 8 be-o 9-9
F 13 56 47 Bl g 3 88 0 W 3112 be-b 9-9
S 14 55 46 50 9 94 94 .01 S 14 S 16 be=-c 8=-7
S 15 49 37 43 12 56 47 ,01 NV19 Nvl4 be-b 8-9
i 16 53 35 44 18 67 7?5 .0 SV 7 SURl b=be 9-8
T 17 51 44 43 ? 86 73 ,C NELO N 11 c-C 6=-8
18 49 29 39 20 81 54 .16 N 21 N/16 be-he 5-8
T 19 51 30 40 21 63 84 T SW27 SU26 C=0 8-7
F 20 61 49 55 12 94 54 0 WI11E 3 bz=b 6-8
S Rl 55 43 45 12 36 94 ,0 SEl1R S 16 be-be: 8=7
S RR 58 49 53 U 94 99 67 SR8 S 11 f-f 3=R
M R3 56 44 50 11 93 78 T N 12 NW16 c=C g8-8
T 24 45 32 38 13 81 57 .0 NW38 W 28 c-C 8-8
W 25 45 33 33 12 64 93 ,0 NV1R '/ 18 b-b 9-9
T 26 49 43 46 6 93 93 L,R6 E 4 N4 o-r 76
F 27 48 44 46 4 93 93 1,01 NE4 N R 0-0% 7=
S 28 54 45 49 G 94 94 .85 W 16 8WRR fr-f S=4
S 29 53 32 42 21 55 48 ,02 NIU35 WiNll bec-b 8-9
i 30 44 31 37 1% 25 93 .0 S5 108 6 ne=be -9
T 31 50 40 45 10 36 - .94 NE3R S © o-fr =3
liean 54,3 43,3 43.8 83 31 4.98 15.3 13.5
Highest Temperature 65.0 on the 11th Prevailing uind Vest Percent of obs,
Lowest 5.6 on the 18th Clear 42: Cloudy 44%, Foggy 14%
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Highest Temperature 57.0
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43
34
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Lowest
F 1
S 2
s 3
4
T ©
T8
T 7]
F 8
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40
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vionth of December, 1939

Date Temperature Hua.  Precip. "ind Sky
In, mep.h.

. . o ?-"\3 QF

oo 8 § =< = o, v e

o R B L g A » =
S 9 30 17 23 13 89 51 .0 Ni/R7 NWR8  be-c
S 10 33 24 28 9 66 71 .0 NE9E 1R o-o0
M1l 39 30 34 © 080 78 ,50 NER? E 42 r-s
T 12 31 23 2?7 8 7?5 54 ,15 NE33 NERS o©-o0
1713 33 23 R3 10 87 100 .O N 8 8SWll o-o
T 14 44 27 B35 17 80 3R 18 N 15 N 14 o-c
F 15 R8 16 22 12 686 75 .0 N13 N7 @ b-b
S 16 40 24 32 16 74 83 L,0R SURS SWR? c-r
S-17 A5 37 4 8 85 92 ., S 58/8 r-o
i 18 47 35 41 1% 91 7?5 L,14 N 9 N0 c-c
T 19 39 k8 34 11 55 49 .0 m 9N 8 b-be
¥ 20 34 R7 31 7 2 682 04 EI1R E 12 o-r
T 21 50 32 41 18 84 75 1,03 1 30 N/R? c-bec
F R2 40 28 3 12 81 76 L,03 '/ 8 N13 s-c
8:25 28 20 R4 8 46 74 .0 NWRL N RS  be~be
S R4 24 15 19 9 86 71 .0 IL730 NI1?  c-be
K 25 20 ¥ 33 13 37 %O .0 N 15 N 13 bev-be
T 286 19 15 17 4 52 50 ,O NI/27 NR15  be-c
W RY l6 5 11 11 26 66 .O N 8N10 bv-v
T 28 23 8 16 15 37 59 .0 M/28 N 18  bev-be
F 29 30 17 23 13 85 65 ,O N 6W 4 b-be
S 30 30 24 27 6 51 39 10 E 1R E 27 5-5
S 31 71 18 R4 13 58 69 .08 N 8 SElI0 b-o

(Total)
3,89

lean 35.9 R5,0 30,4 ot 69 17,4 17,9
Highest Temperature 5L on the 3rd Prevailing wind Northwest
Lowest 5 on the R7th Percent of obs, Clear 32%

Cloudy 63,:, Foggy 5%
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BFFECT OF FaALG SiX ﬂQRi:iONE ON POST 3Ra:DING GULL

(by Bruce Rundlette, Bowdoin '33)

Problem: To investigate the effect of estrogen, the female sex horimone, in

the post-breeding Herring Gull (Larus Argentatus).

Introduction: The Problem of sexual dimorphism in the migratory bird has
long been a problem of major interest, The seasonal changes in the gross
anatomy, color, plumage, bill and sexual characteristics are apparent to
the most casual observer, Lliorphologists have long been aware of these
changes, but only in the last decade have we had a serious attempt at an
explanation, FRowan (1931) followed by Benoit and Bissonette showed con-
clusively that the change in the primary and secondary sexual character-
istics is initiated by the pituitary gland, An inerease in the daylight
hours stimulates the hypophysis to secrete the ronadotropic hormones.
These hormones cause the gonads to hypertrophy and become funetional,

The gonads, in turn, secrete hormones which cause changes in the secondary
sexual organs, plumage, colar and bill, They also stimulate reproductive
behavior. The hormone from the testes, androgen, is resionsible for the
brilliant male pluma~e and bill color and for morphological changes in the
sex organs, Iistrogen, from the ovary, causcs increases in size and function
of the oviduct and other sexual sorgans. Similarly, a decrease of daylight
hours, from July to December, causes a sessation of the vitutary activity
and a consequent reduction of gonadal function lecading to atrophy of the
sex organs and winter plumage, Iven migration itself is thought to be
controlled by the light-affect pituitary.

I; was the purpose of this investigation to obscrve the cffects of cstrogen
injection in the Gull about two months after the brecding period.

Method: Gulls, all acults, vere capbured August 6th of the summer of 193¢

from the Gull colon: on Kent Island at the Bowdoin-“ent Island Scientific

Station, They were kept in large open-air cages near the laboratory. All
birds were in apparently good health,

On August 10th, the Gulls, 3 male and ? females, were ea.h given daily
injections of estrozen for ten days, thus:

Aug, 10 200 T.i, Theelin (Scuibb)
ll 3] it "
12 n n n
15 i I It
14 500 7.U., Prozynon-B (Sherinsz)
15 i u "
16 n n n
1'7 1" " "t
18 H] 1" "
19 i1 i 1"
20 i B 11

The hormones were c¢iluted in corn oil (ilazola).



On August Rlst the birds were sacrificed and autonsy oerlormed. The
entire genital tract vas -ut in formalin (10,) and preserved for subsequent
examination in the fall. Normal animals from the colony served as controls,

Experimental Results: 1lo change in the behavior vas observed during the
hormonal injections, Normal animals in the same cage vere not attracted,
sexually, to either the males or the females,

Txamination of the -enital tracts showed a general. hypertrophy of the female
organs and little or no change in the male. Iiicroscopic examination re-
vealed the following.

Experimental Female: hypertrophy of the entire genitalia and saxual organs
as shown by follicular cecvelopment in the ovary, enlargement of the oviduct
and aceessory oromns,

Normal Female: atrophy of the sexual organs as evidenced by almost complete
lack of follicles in the ovary and smallness of the owviduct,

Ixperimental males: no change could he detected thouzh Juhn and Gustavson
(1930) report that the oviducal vestires in the cockerelresponded to estrozen.

Normal males: general atrophy is beginning to set in at this time of year.

Conclusions: The female CGull will show definite rei.cticon to large quantities
of estrogen when injected at the season of gonadal dysliunction. ILvidence
from other species tend to substantiate these results.

The fact that no behavioral changes were noticed is in part due to the lack
of sexual vigor in the male at this time, ''hether a iemale whose organs
have been brought to a functional level would respond if a sexually active
male were present reains to be seen, Qvariectomized rodents injected with
estrogen or with estrogen followed by progestoerone (corpus luteum hormone)
have shown sexual bechavior and normal copulation., This is of course when
placec with vigorous msles, The problem of inducing sexual behavior in the
bird by artificial means is a difficult one. BRissonette has had fertile
matings in several species by increasing the light hours., Louploration vith
pituitary fractions 2lene or in combination with zonadal hormones is needed.
The Gull colony at Kent Lsland should prove an excellent place for such
investigations.

Summary: Gulls injected with large dosesof estrogen in August, - that is,
after the normal breeding period is well over, showed cefinite reactions.

In the female, evidence of hypertrophy of the genitalia was seen, Large
follicles were found in tne ovry, and enlargement of the oviducts and other
accessory organs was apparent. No change was found in the males receiving
the same quantities of hormone,

Bibliography: Allen, I, 1939 Sex and Internal Secrctions
Benoit, J, 19386 Bull. biol. de la France 70, 438
Bissonette, T. H,, 1930 Am. J. dnato, 45, 289
1931 J, Hxper., Zool. 58, k81
1936 Tuart. fev, 3iol, 11, 371
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Danforth, C. ., 1637 Soe, Ixper. 3iol. and sed. 38, 3R2
Domm, T, V. 1935 Allen, E,:' Sex and Internal Secrctions
Juhn, [ and Custavson, R,G. 1929 inat, dec, 44, 204
ldarshall, F. . 1936 ?2hil, Trans., Roy. Soc. Lond, R66, 423
Iiddle, O 1831 Physiol, Hev, 11, 03

Rowan, '/, 1831 Riddle of lidgration

THE GUTL 5 A PSYCHOLOGICAL SURJ.CT

P, Rundlette

Froblem: To investicate the Herring Gull (Larus Arzentaotus) as the subject
for psychological experiments., To explere the problems of motivation,
learning and intelligzence in the Gull. The large numnbers of Gulls of all
ages and of both sexes as found at the Bowdoin-Kent Island Station offer
unexcelled opportunity to make use of this bird as a psychological subject.
This experiment is intended to be preliminary in its scope and to lay the
ground work for future experimentation, rather than to solve any major
problenms,

l'ethod: The method emhloyLo in the experiment was that first introcduced by
Hamilton and later used by Yerkes and numerous other animals SVCh01041atS.
It is the tmultiple choice! experiment., In it the animal is ﬁaced with
several choices, four in this case, only one of rMich is correct. In
successive trials the correct or pnsitive choice is changed by the experi-
menter in random order. In order that the subject leorn to piek the correct
one each time, a sincle cue is placed in zeometrical rel-tion to the
positive choice, Thus the animal must, by some nethod, learn that the sin-
gle nositive stimulus cue is related to the correct cioice.

According to Hamilton the manner in which the subject learned the problem
was nf great simificance. e made many experiments on overythinz from
gophers to men and worked out a phylogenetic scale of intelligence. Iie
divided the method of learning into five types.
1. The three choices tried once each, the previously positive
choice being avoided., (Say 2 was positive in last trial;
then try 1-%-4 or 3-4-1),
2, All four tried in irregular order, once cach, (4-5-2-1 or 4-2-1-3)
3. All four triec¢ in regular order from left to risht or vice versa,
(1-2-3-4 or 4-3-2-1)
4, more than one try at the same choice, with 2n intervening trial
at some other choice, (1-2-3-1-4 or 4-3-4-5-2-1)
5. Several automatisms, (1-1-1-8-3-4-4-2 or 3-5-5-4-2-2-1)

V'e are not interested in debating the validity of Hamilton's work but it
is apparent that there is a cifference in the intelli jence of the five types
above ranging from reasoning to trial and error,

Apparatus: An adaptation of the oricinal cuadruple choice box of Hamilton
was used, The Gull is introduced into the entrsce and is faced by four
possible doors. All but the positive door is closec by & chicken-wire
mesh, The positive door is indicated by a rectangular niece of white eloth
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(4 x 1 inches) which hanzs over the entrance te the positive door. As
previously stated, the positive door varies in cacin trial in random order.

llotivation: The comuoon motivetion for most experimerts of this nature is
that of hunger. Othersare »Hunishment as by electric shock and the like,
Cther basic drives are also used, hunger, thirst, ser, fcar, etc.

The hunger drive was first tried on the Gull, This failed, however, as
the Gull will not eat vhen a person is near. A CGull raised from a cnick
might be friendly enough, but not the wild adult., Fear seemed to be the
best motivating agent, The mere presence of a person at the entrance of
the apparatus is sufficient to drive the bird to escape from the enclosure.
Since the bird is not injured at all and since the fear c¢rive is very con-
sistent it seemed expedient to use fear as the motivating »nrinciple.

Subjects: Two adult Herring Gulls trapped on the Island vere the subjects,
Both were in good health at the beginning of the experiment. One cied,
however, from an intestinal parasite before the teimination of the trials.

Fxperiments: Kach animal vas siven ten trials at a tiue, once or twice a day.
One of the animals died, the other animal learned the problem in 8 days,

180 trials in all., Uithout exception the bird solved the problem automatism-
like trial and error (Hamilton's type 5). A typical trial was thus: 1-1-2-
R-3-2-3-2-3-4, (1) Lven vhen the bird was approaching a solution after

some 140 trials, a failure would result in a retrosression to this type of
trial and error hehavior, Once learned, however, the bird vas extremely
accurate in solving the nroblem. (2) Hven after a 1cek's rest, he was able
to perform with a high percent »f correct responses.

Summary: The acdult Herring Cull taken I'rom the wild state makes an admirable
subject for psychological investigation, The fear motive was found to he
best, the mere presence of a person will elicit suificient feayr drive to
make the animal escape from a problem enclosure such as the one used,
lMoreover, this motivation to escape a human heing is consistent and persis-
tent over a long period of time, Since it has these Cualities and involves
no actual harm to the bird, it is considered a fairly reliable motivating
agent,

The Gull displays intelligent behavior of a low order vhen tested in the
Hamilton multiple choice situation., Trial and error sclution is used
exclusively, and learninz is slow., One might expect this from the cortical
endowment of the bird.

The experiment was devised to explore the possibilities of the wild Gull as
a psychological subject ind no concerted effort was aade to use large
numbers of subjects or elaborate control. it is bLelieved that the above
results will provide the basis for further work. _..mch can be done to
investigate learning, intelligence, the senses, and so on with these or
similar methods., Tt is hoped that these results will be of some valuc to
future investigations of this type.
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Diagram for apparatus used in the experiment:

Observer

X

N
—_
-~

L e s e e

-~ sides solid, made shingles top
opeén, mnde of crossed lattice
work about six inch squares

section of top -

positive stimulus cue
at one of these door
entrances.

1 P 7 /. chicken wire doors
) o R not visible to gull at
£ o 44 T T some inches.

Positive stimulus cue, a white cloth ( 4 x 1 in,), is hung at the entrance
of one of the doors (whichever is to be positive) so that it hangs about
two inches off the floor and in the middle of the door entrance,
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(1) August 1, 1939

1 1-2

2 3-4-3-4-4-4-2-2-2-2-4-3-3-R-1

3 R-2-R-1-3

4 4-3-2-1

5 2-2-2-1

6 1

7 1

8 2-3-5-4-4-3-2-1

9 2-3-4-3-2-3-4-4-1

10 2-2-1

() August 7, 1939 (3) August 14, 1939

1 1-1-3 (retention test)
2 3 No intermediate tests
5 1-R 2

4 3-1 3

5 2 R-2-3-2~1
6 3 2-1

7 4 4

g 2 2

9 1 B-2-1-4
10 R-3-1 3-1

11 1 3
12 3 1
13 3 1-4
14 1 4
15 2 2

16 2 3

17 1 3

18 2 1
19 2 3

20 4 3

1-2%
References:
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n cehav. llonog. 3, no. 13
Hunter, .. S. 3ehav, lionog. R, 446-403
" Psycho, Rev, R4, 75-87
Yerkes, R, 1L J. Comp, Psychol. 8, R37-R71

" Comp. Pgych, Monog. 10
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PHASES OF PHYSIOLOGICAL RESPONSE 70 METEOROLOGICAL STIULI*

Frederick Sargent, liassachusetts Institute of Technology
Thomas Ippolito, ii.D., Metropolitan Hospital, New York

The existence of physiological phases of response to meteorological stimuli 1
has been clearly demonstratced by the rescarches of Petersen and his associates,
Qur studies macde during the summer tend to amplify this previcus vork and
pessibly to cast new and additional light on the significance of body
habitus, The summer studies offer a mute suggestion of the importance of
changes in barometric pressure as the underlying stimulus in initiating
the series of responses,

2
An examination of the data collected reveals rather consistent and clear
cut phases in the reaction of the three subjects used in this study to
weather changes, Tle observed that in the vake of the barometric trough
there were a rise in the blood pressure, inecreased urine pH, lowered urine
acidity, diminished creatinine output, low CO, content in venous blood, and
a relatively low white blood count These reactions comprise 1vhat Petersen
has called the ARS phase, The ARS phase is a period of anoxemia, anabolisi,
dlkalwnltf, reduction, spasm, and a preponderance of the systoloic blood
pressure, 'ithin twenty-four to thirty-six hours after the ARS phase we
find the COD phase, The COD phase is a period of catabolism, oxdidation,
dilation, and relative acidosis, Our data shows that in the wake of the
ARS phase the blood preéssure falls, the urine pH is lov.ered, the urine
acidity and creatinine output are increased, the CO, content of the venous
blood is raised, and the white blood count is raised, In Figure I we have
attempted to correleate some of the physiological phases with meteorological
situations. In this fisure v.e have drawn curves ol the morning (8:30 A.:il)
barometric pressure, temperature, and dry cooling power values. The arrovs
on the barometric nressurc curve mark frontal passages after which the
pressure rose, The bar, the souare, and the circle at the top of the fig-
ure represent the time vhen the ARS phase occurred in the leptosoune, the
mixed type, and the pyknie respectively. Ths reader will observe that in
the wake of each baromoctic trough there is an ARS vhase. He will also
notice that in the iake of the long pressurc rise beticen episode 5 and 6
there is a marked reaction on the part of all of the subjects, Coincident
with this rcaction the catarrhal condition of the mixcd type became worse
than it had been during the entire summer. The initiation of this prolonged
pressurc¢ rise brought about little reaction except in the leptosome.

A detailed account of this study will appear clsewhere at a later date.

1 Petersen '.F,, "The Patient and the VWeather", 4 vols, Edwards Bros.
Ann Arbor, 1934-8,

2 The physiological data was collected by standard laboratory procedures,
Our subjects were a peotosome, a mixed type, and a pyknic. All of our
observations vere made at nine A. ', immediately following breakfast,
Ile feel that the observations are representative of nocturnal
physiological activities.
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Now the prolonged oressure rise is especially interesting Irom the point
of view of acclimatization., Apparently a certain amownt of adjustment of
the human organism takes place during such extended periods of rising
pressure, and as soon as the crest passes establishing a new environment,
a physiological response occurs, It is evident that all of our episodes
occur in the wake of a changze in pressure tendency; most of them occur in
the immediate wake mf a trough, vithin 12 to R4 hours after the pressure
has begun to rise, Such a reaction we would normally expect from an
irritable organism.

The climate of Xent Island is peculiar in one particularly interesting
respect, The cold front of the continental type rarely occurs there, in
the summer months, at least, TFollewing the pressure trough the pressure
rises, but the temperature does not fall, It rises! This phenomenon is
the result of a warm northvest wind from the large land areas of iiaine and
Conada, It is not until the wind becomes southerly that the temperature
begins to fall, If the reader will examine especially episode 7 he will
notice how the temperature rose following the frontal passage. Thistday,
incidentally, was the warmest day of the summer, The temperature reached
78 degrees around ten in the morning, and then the wind shifted from north
to south and the temperature fell., Now since ve still observed that the
initial rise of the pressure followingz the trough scemed to set off the ARS
phase, we have been more or less forced to ubandon the cold front of the
continental type as the physical stimulus and place new significance on
pressure changes even so small as occur between HIGHS and LO'S. In the
high altitude studies these small pressure veriations in which we are inter-
ested may bring about significant energy change which initiates the series
of physiological responses: the ARS and the COD phases discussed above.

From the general notes which were kept on the dailly condition and mood of
the mixed type (subject F) we can draw some intercsting peneralizations.
Headaches and periods of moodiness or irritability occurred during the ARS
phase, Periods of restlessness and diarrhea took place curing the COD phase.
These observations are not contradictory to the obsecrvations of Petersen
and others. [Fluctuations in the catarrhal condition are not quite so con-
sistent as would viarrant scneralizations, Yet a sreat many of the periods
of nasal activity came cither during the ARS phase or in the wake of it,
and periods of casc camc with the COD phase quite often. Doubtlessly
these variations in the activity of the nasal disturbancce zre dircetly
rclated to the physiological status, but sometimes they arc masked by
other factors,
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APPENDIX

Briefly, other meteorobiolorical studies that vere corried out during the
course of June, July and iugust were a record of threc hour blood pressure,
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pulse, and urine pH variations between nine in the morning and nine at
night on the mixed type, a study of intradiurnal and interdiurnal
variations in the perception threshold of an electric current, and intra-
and interdiurnal variations in the ability to match rolors, Two experi-
mental swims were made in the Bay of Fundy, and the blood pH of several
gulls was made with little sucecess.
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GTAND PLUSTUATION THROUCH THE CSTASONS
(J. Vallace Blunt, Jr., Bowdoin '40, Field Director)

1y idea this last summer vas to take weights and measurements on the thyroid
glands of the Herring Gull to determine if there "as any fluetuation in the
size of the glands in accordance ¥ith the change of season, As the viork
progressed I enlarzed the field to cover not only thyroics but parathyroids,
spleen, gonads, and suprarenals, With Dave l/ells 2s my chief assistant I
weighed and measured the glands from eighty Herring "ulls between June 18
and August 31, The results of this work are scienti’ically incomplete, but
they are sufficient to incdicate definite trends; it is these trends that I
want to set forth in this report, Plans are already in progress to carry
this idea to completion thru this winter and next suwamer,

Through the first half of August the Gulls were shot, but later they were
obtained by trapping. After weight, length, wing-svnread, and wing length
were taken, the zlands were removed, the connective tissue cleaned away,

and they were measured. The length of the gland 1:as taken along the
anterior-posterior axis and the width over the right-left axis, The weignhts
were the most accurate acasurements taken. I mizht mention that the paired
suprarcnals were fused so closely that we cid not try to scparate them but
considcred them as one or-an.

A brief word about the scason of the ye.r will help clarify some of the
variations that we found., For the first half of the summer the Gulls were
shot on a portion of the island where Yegging" was permitted; therefore,
these birds werc still in full breeding habits until the scventh of July,
The food supply vas normal thru thc summer cxccpt for the last two wecks in
July when the fishermen reported that the Herring and the Shrimp were stay-
ing in deep water,

In zeneral we can say that in practiecally every case the male Gull is

larger than the female, In external measurements we found that the average
male weight was 1103 gram, as against 379 =a. for the feiales, male length
60” mm., to 56Rmm. for the feuwale, wing-tip to 1inz-tin measurement in males
gave an average of 1432 i, thile 1344 mm, vas the mean for females, and
wing length favored the .1ales 451 rm, to 404 wm, Tnternally ve found that
the males were out in the le & with larger thyroids, suorarenals, and spleens
than the females,

As we examine the whole record ve find that the wei hts of the Gulls show

a steady increase thru July then a tapering off in ALurust., There is no
2pparent reason for this uviless it has some connection 'ith the nesting
weason vhich ends about the Iirst vieek of Au-ust 1.aen the young hegin to fly.

The thyroid flands snov little varietion, but there is a slight trend from
a large gland at the end of June to smaller one the lost of luly, increasing
again in August,

The parathyroids reiain cuite constant throushout the suumer, The exception
in this case is the left parathyroid of the female. Tn seneral the
parathyreoids of the two seites are the scme in size, but the left one on the
female is definitely lorzer, This shows some fluctuation thru the summer,
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decreasing in size. This is probably connected in sone vay vith the parathy-
roids' calcification function., The left zonad is the functional one in the
female and the eggs have a thick calcarious shell. This may account for

the enlarcement in the early summer and the decrease in size as the season
progresses vith respect to the left parathyroid of the female Gull.

The size of the gonads in the male decreases sharply at the end of the
breeding season, they taper slowly thru Julyx, then as abrupt difference again
to smaller pglands thru August.

The size of the ovary remains large thru the first half of July then drops
to a consistantly sm-ller _land thru the rest of the swmer,

0f course these Ii-ures on the sonads are not adecuate for set conclusions
but the trends indicate that the male looses his setmal activity first
while the female maintains her potency long after the breeding season ends.
This vas more strongly hrouszht out by the presence of large ova on the
ovaries well into Ausust., © ore complete figures next breeding season may
throw more 1isht on this voint.

The suprarenals of both sees cdeeline in size thru July, then swing upward
again in August, “/hen this problem has been followed thru more coupletely,
T will be interested to sze if there is any connection between this
fluctuation and the wd ratory instinet of the Cull,

lMeasurements on the snleen rive definite fluctuations, but they don't seem
to be tied up with the scasons as much as vith the food supply and vith
the age of the birds., Since we used banded Gulls as often as possible in
our work, we have the approximate agzes on some of then, The results show
that the spleen of the younger bird tends to be larger than that of the
older Tull, The few bircs-of-the-year that we cxranined had very large
splecns. The results also show that the splecns i.cre smaller during the
last two wecks of July, that period vhen the normal food source for Kent
Island Gulls 1as scarcec.

As I have said, the results obtained last sumcr arc scanty and cishty
birds docs not scem adecuite in ay mind to cstablish any fixed trends or
results. But I hope that the measurcments made this vintor and next
summer will back up the indications of last summor's - ork,

T did a sm2ll amount ol histological work on tht Jlinds of the Herring
Gull, but not cnouzh from vhich to draw any definitc conclusions. Ilext
summecr, if all goes vell a complete histological study vill be made and
the interesting structural variations in the thyaus, spleen, and suprare-
nals will be studied in cetail.

HORRING GULL SENSUS
(by Frederick H. Crystal)

Tn the past estimates varying from 10,000 to 50,700 -rere mace of the
numbers of Herring Gulls which comprised the colony located on fent
Island., A census of the gulls vas desirable to nrovice more definite
information concerning this, the largest gull colony in Anerica,
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It was impracticable to count the individuals but it vas nossible to as-
certain the number of nests, and bv assuming that there are two adults to
every nest, thus arrive at a fairly accurate estimate of the gull population,

The breeding area, comprising about 60 acres, vas roped off into quadrates
-ef approximately equal size, on each cf which the character of the vegeta-
tion and number of ~ull nests and their contents recorded.

The terrain was of varyinz nature, Parts of it vas macde up of scrubby
trees and scrags, (ther parts were swampy in choracter, Some of it was
shore line and the remainder vas open and hilly with some rapberry bushes
intersperced her and there. The sulls seemed to prefer the shore line and
exposed sections of the island, This seems reasonable vhen one considers
the gull's great ving spread that makes it difficult to takeoff in cramped
Guarters, Juite a few of the gulls, however; mace their nests in dense
patches of raspberry bushes, providing there was a clearing adjacent to the
nest.

Unlike the Eider, the Herring Gull dces not attempt to conceal its nest.
Occasionally the nests are nothing but slight depressions in the ground

with little or no nesting material., In a few cases the birds lay their

eggs directly on the bare vave-washed rocks, A few of the nests viere

placed below the sea viall, even below the extreme hi h vater mark. In
general the Herrinz Cull is not particular in the choice of its nesting site.

The nests are about six to c¢isht inches in diameter and lined vith a few
sticks, twigs or moss, They o not compare favorably - ith the Iider!s nest
vhich is deeper, more concave and always well lined uith down, The zulls
have the utmost respect for eazch othemn territory and rarely are the nests
cramped together,

0f the nests containing e;zs, Z4.1 per cent contalned one egz, 38,6 per
cent contained two =z.s and 27,3 per cent contained three eggs. In two
nests there were four = :5., In several cases there ' ere eider egzzs with

[=T]
the zulls ezgs in a ull's nest,

The census revealed the exristance of 11,0672 nests on the southern end of
the island. TIn spite of the care used in the counts it is obvious that
many of the nests were overlooked, In one area the vezetation consisting
of dense scrags anc raspberry bushes was so impenetrable that the nests
could not be counted, A conservative estimate vplacec the number of nests

in that area at about 250, 1In all about 3,000 nests vere not counted which
brinss the total number of nests on the southern end of the island to 15,000
or approximately 30,000 “irds, o census was made at the northern end where

it is estimated at Lcast 2,000 gulls breed.

T vould strongly recommend that cnother census be talken .iuch earlier in the
season before the ranidly zrowing verzetation so thorou hly conceals many
of the nests. A census taken the latter part of June 1ould probably reveal
even a greater number ol nests than shovwn by the present count taken later
in the season,
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MARINT INV..RTEBRATES OF KENT ISLAND
v Thomas J. Sheehy, Jr. Bowdoin '41)

The extreme tides of the 3ay of Fundy in New Brunsticls, Uanada, afford
those interested, an excellent opportunity to study .iarine Tnvertebrate
Life. Grand “anan Island and the small islands associated uith it provide
a goodlocation for examining this type of life, Kent lsland, the largest

of a groun known as iThree Islands?, (about three iiles off the southeastern
tip of Grand Manan) is the present site of the Bovdoin Colleze Scientific
Station, Here, durins the summer of 1940 from Junz to September, I collect-
ed specimens of invertebrate life,

Although the tide chan e at ¥ent Island is not as sreat as at other parts
of the bay; it is zreater than is ordinarily found along the Atlantic
Coast., At fent Island, according to R. !’. Cunningham's report, the mean
tide is about 14.4 feet(Cee page 15 of this report). This change provides
a very large area in vhich to search for material.

This report is suowle'antary'to vork by L. Stevens, Yr. and N, Gillett
during the summer of 1933. Although they 1ncludc life found in water
dovn to twelve fathoms; .y collections were made entirely in the littoral
zone,

Tt is interesting to rnole sinmilarities and differences in the terrain
of Kent Island and Grand _.anan., In the three swmer ionths of 1852
"m. Stimpson(l. see footnote) compenced " a nearly complete" catalogue
of marine fauna of urand (=nan Island, He collectzd his material by
dredging, Stimpson believed that the abundance of pel. zic animals was
due to the proximity of deep water.

The north, south, and west sides of Grand Lanan are precipitous and
abruptly drop off inteo 100 iathoms or more of water. The eastern shore
deses not drop ofi so abruntly. On the goutheastern shore particularly,
there 1s a great shallol saelving., Opposite this shore 2re small islands,
The vaters betieen them and Grand .anan are shallow while a short distance
secaward the water beccomes as deep as on the western sice, Kent Island
being @n one of these small -roups, has a low shelvin‘ northern and
western shore while the eastern and southern shores crop off into deep
vater,

"hile Grand lianan is exposed on all sides except the scutheastern, kent
Island is only exposed alonz its entire eastern and southern sides, The
same conditions then, of shallow snd abrunt shores, " hich interested
Stimpson in 1852 interested us in 1940,

In addition to the conditions affecting marine fauna already mentioned,
there are certain situations peculiar to Kent Island. On both shores, the
eastern and western, there is a zreat deal of fresh vater seepage from
springs on the isl.nd. This is not present on the northern and southern
shores, The northcrn shorc is sheltercd by Hay Island. The western shore

1. Stimpson, 'illiam, 135-«. karine Invertcebrata of Cranc ianan
Smithsonian Contributions to Knowledge, vol., &, np. 1-60.
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is sheltered by Sheep Island, The southern shore is exposed to the full
force of the waters of the Bay of Fundy as is the eastern shore, On the
ebb tide there is a very strong current running around the southern point.
According to estimates by local fishermen it is a seven krnot current.

Despite these conditions there is a great deal of variety of invertebrate
life on all sides of the Island except the mid-eastern side and the south-
ern peint, Here the inhabitants are limited to molluscs and boring sponges,
Although there are more tidal pools on the southern noint than at any other
place on the island, the pools contain very little marine 1ife, I think
this must be due to the lack of seaweed and the excessive pounding of the
sea,

In direct contrast to this crea is the northeastern siore, Here is again
a rugzed coast dropping abruptly to deep water. There is & great deal of
seaweed covering these rocks, At low tide great quantities of rock vools
covered by seaweed have revealed many varieties of inhabitants, This
might account for the presence of life not ordinarily found so close to
the shore, OStrong seas wash in animals which are able to find sheltered
locations in the crevices of seaweed covered roclks,

From the northern point to the south western shore there extends a large
"clam flat"., This ground is very sandy (as exposed at low tide) at the
northern side becoming more rocky as one proceeds southviard, ILany varie-
ties of animals are found in the sand. On the add-western side of the
island is a large tidal nool, Here in a large 2rea of water about three
feet deep in the middle, vith a sandy bottom, are numerous patches of kelp,
The kelp holdfasts were excellent locations for animals. On one such
holdfast I found fourteen different species,

Although fresh water in any quantity seems to stun ioslated marine inver-
tebrates; fresh water flowing into salt water does not appear to affect

the inhabitants, There is a fresh water stream flowing through the basin
(inner harbor)., This is the only water in the basin for four hours out of
every six, i,e, the basin empties its salt water two hours after high water.
Yet, in the sand on the bottom of the fresh water channel there were animals
typical of any shallow sandy bottom along the lorth [tlantic coast.

On the northeast side there is a csreat deal of fresh vater seepage. This
doesn't reach the shore in any great quantity. It apnarently has little
effect upon the marine fauna present, It is interesting to note, however,
one peculiarity of this section, 0On the {ull of the moon the tides are
flood tides, i.e. higher than average. (Record tide 20.1 feet) In June
these tides left many tidal pools usually lacking in plant life, The
seepage diluted these pools, They became stagnant and brackish, During
July there were many forms of insect life observed, Apnroximately twenty
three species were collected, These have not yet been identified.

The preceding conditions may explain the presence of marine invertebrates
found in the littoral zone of Kent Island vhich ordinarily would be found
in deeper water, I think the coubination of 4 wide tide range, constant
surf, and the proximity to deep vater accounts for the great variety of
animals found in this location,
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Ily collecting equipment consisted of a pair of tweezers, a supply of glass
vials, and hip-boots enabling me to wade through the frigid coastel waters
of the Bay of Fundy. The temperature of the water for the summer months
ranges between 40°F and 50° F. For the killing »f delicate animals such
as Sea Anemones and Nudibranehs I first placed the specimens in salt water
to which I added wgSO4 until the animals was insensitive to fairly severe
shocks, Then I placed it quicky into 70% alcohol and, aflter a few minutes,
preserved the specimen in a mixture of one half 50;. alcoiicl and one half
3 formalin., This process produced the most satisfactory results I was
able to obtain., The specimens are to be filed permanently vwith the
collections of the Bowdoin College Scientific Station at Kent Island.

They consist of briefly:

Porifera 5 species
Coelenterata 48 i
2lathelminthes 5 "
lemertea 13
Uemathelminthes 1 "
Pryozoa s] i
Thoronidea 2 i
Lrthropoda 3l fi
Annelida 27 K
:ollusca 45 i
Girochorda 10
Total 200 i

In addition there are approximately 23 unidentified species of Insecta,

T wish to thank Dr, Gross, James Blunt, and Robert Vait for their assistance.
I spent the best summer T have ever had at Kent Island, There, far from
the noise and dict of the city, was an excellent opportunity to observe
nature without the man: worldiy interuptions the younger zeneration is
subject to erdinarily, Aftcr helping vith the duties of bachelor cuarters,

I was free to spend my entire daylight hours looking for the inhabitants of
the sea.

vial Mo, Specimen Location

Porifera (Svonges)

1 Cliona celata (Sulfur sponge) iounc on kelp holdfast

2 Halichondria nanicea (3read-cruwub sponge) n

3 Stylotella heliophila Found in tidal pool-rocky
§ Polynmastia robusta L '

6 Grantia ciliata u

11 Subertes compacta Lov tide in tidal pool
13 CGrantia canadensis n
552 Leucoselenia botryoides n
%5% Grantessa thomsoni i

Coelenterata-Hydrozoa (Hydroids)
16 Tubularia indivisa n
18 Coryne mirabilis i
Hydractinia echinata u
19 Sertularella gayi Lovr tice, under seaweed
20 Obelia geniculata Low tide, tidal pool, rocky
Campanularia hinksi
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Bougainvillia carolinensis
Clava leptostyla
Plumarian

Laodicea czlcarata

Clytia poterium

y Hydrocorallina

Sertularia pumila
Ehizogeton fusiformis
Sertularella rugosa
Bougainvillia superciliaris
Obelia dichotoma
Clytia bicophora
Campanularia amphora
Dipurena strangulata
Fudendrium ramosum
Thuiaria thuja
Antennularia antennina
Pennaria tiarella
Campanularia flexuosa
Gonothyrea loveni
Tubularia tenella
Campanularia volubilis
Sertularia cupressina

-l
Location

Flood tide, rock pool

i

Low tide, i
n n

n under seaieed

-Seyphozoa (Jelly fishes and other coelenterates

Aeauorea tenuis
Halielystus auricula

Found on beach at high tide
At low ticde in rock pool

-Actinozoa (Sea anemones and others)

Paractis rapiformis
Sagartia luciae
Floactis producta
Ipizoanthus americanus
lretridium dianthus
Halcampa farinacea
Sagartia modesta
Sagartia leucolena
Bunodes stella
Tealia-species
Tealia-another species
Ldwardsia elegzans
Lietridiun-species
Zoanthus-species
Bunodes~species
Tezlia crassicornis
Tealia-species

At low tide in rock pool

n

At low tide on kelp holdfast

At low tide in rock pocl
1]

Plathelminthes (Fl:atworms) -Turbellaria

Planccera inquilina
Leptoplana folium
Stylochus ellipticus
Leptoplana variabilis
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94
104
109

95
113
119
1R1
1R6
1%8
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159
164
347
349
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114
115
116
120
124
125
1%6
1%9
130
131
132
133
134
135
137
138
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Nemertea (Newerteans

Nemertes socialis At
Paleonemertean

lineus bicolor At
Tetrastemma candidua

Amphiperous ochraceus At
Lineus At
Lineus ruber

Zygonemertes virescens

Emplectonema cracile

Cephalothrix spiralis At

Nemathelminthes (Roundworms)-Nematomorpha
Nectonemma agile At

Bryozoa (minute colonial animals)
Alcyonidium hirsutum
sembranipora pilosa
tucronella immersia
Cellepora pumicosa
Smittina trispinosa

At

Phoronidea (Sessile marine worms living in

lovr tide on kelp holdfast

in rock pool
i

loir tide

in clam flats

in rock pool
It

"
1}

high tide under stones

lovr tide
low tide

low tide on kelp holdfast

low tide in rock pool
1]

chitonous tubes)

Phoronis
inother species of “horonis

At

Annelida (Segmented vorms-Polychaeta
Cirratulida
Nemertean-Uerstedia dorsalis

At

A Poluchaet At
) Polyeirrus exiijus

Clymenella torquata At

Cirratulus crandis At

Amphitrite ornata In

Stauronereis pallicus At
A Polychaet

Another Polychaet

Arabella opalina

Parasabella

Species of Polychaet

Another smnecies of Polychaet
Ammotrypane fibriata

Iyxicola steenstrupi

Spio setosa
Nemertean-Tetrastemie verniculum

Spirobis borealis At
Nereis virens it
Lepidonotus sublevis At
Lepidonotus squanata

Encplobranchus sansuineus

Ampharete setosa

Antolytus cornutus

lMereis limbata At
Nemertean-Tubulanus pellucidus At

lor tide in rock pool

low tide on kelp holdfast

low tide 4An a rock pool
il
low tide on kelp holdfast
low tide in a rock pool
sand on clam flats
lovw tide in rock pool
il

low iide on seaweed
low tide in the sand
low tide on kelp holdfast
i
tt
it
1
lo; tide in rock pool
lor tide on kelp holdfast
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148
154

159
156
160

178
183
184
185
187
139
190
121
192
193
194
195
196
199
203
211
12

213

214
219
221
RRE
223
RR9
R30

231

Flatworm-Bdelloura candicda
ilaldane urceolata
Filograna implexa

Bryozea
Flustrella hispica
ifembranipora linecata
Aleyonidium polyoum

Arthropoda-Crustacea
frichsonella filiforwis
alliopus laeviusculus
Tanystylum oblculare
Carinogemmarus mucronatus
Oniscus asellus
fdotea triloba
Idothea baltica
Chiridotea caeca
Orchestia agsilis
Aeginella longicornus
Tanystylum oblculare
Anoplodactylus lentus
Lithobius multidentatus
Tdothea rectilinea
Jaera marina
Pyconogonum littorale
Zlasmopus pieillincnus
lTymphon ctromi
Nymphon lonsitarse
Amphithoe valida
Tdothea phosphorea
GGammarus locusta
Coronhium cylindricun
Cancer irroratus
cancer borealis
Balanus bhalanoides
Balanus eburneus

£32-238 Species of balanus

40

R42
R44
R46
250
251
£53
255
258

~

vellusca-Amphineura (Chitons)

Trachydermon 2lbus
Trachydermon ruber
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-Ggstropoda (5naxls, ete,)

Trophon clathratus

Purpura lapillus

sytilus edulis

Pectin ielandicus (Scallop)
tiytilus pellucicus

Tellina tenera

Acmes. alvea

Crucibulum striatun
Acnoeca testudinalis
largaritia helicina

4t lor tide in rock nool
At low tide in the sand
At lov” tide in rock pool

At low tide on kelp holdfast
High tide under a stone
Half tide under a stone
Low tide on a kelp nholdfast
Half tide under a stone
Low tide on a kelp holdfast

il

il
Low tide 1n a rock nool
Hgh tide under a stone
Low tide on a kelp holdfast
Low tide in a rock nool

Low tide in the sand
Low tide in a rock ool

Low tide in a rock nool

Low tide on a kelp holdfast
Lovr tide in a rock pool
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239

273

45

Margaritia rendulate
argaritia cinerea
Nassa obsoleta

Bussinum undatuna
Urosalpinx cinercus
Thais lima

Thais lapillus
Polynices heros
Littorina palliata
Littorina planaxie
Nassa trivittata
Polynices triseriata
Tucana vinecta
Calliostoma occidentale
Natica clausa
Columbella (.istyria) lunata
Velutina loevigata
-lNudibranchs (Sea slu-s)
Dendronotus aborescens
Doris bilamellate

Lolis picta

Eolis farinacea

ancula sulfurea

Folis salmonacea

Doris srisea

Doris planulata

Doris diademata

Doris coronata

Doris tenella

Doris bwifida
-Pelecynoda-(Bivalves)
ya arenaria (Coumaon clam)

/

“lodiola modiolis {rreat horse mussel)

‘odiola niszra (Common :ussel)
Tagelus gibbus (Smell razor clam)

Chordata

317
318
319
R0
3RR2
2R3
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A
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Tn addition

Urochorda-Tunicata=-(Sea squirts)
Ciona intestinalis

Glandula mollis

“olgula manhabttensis
olgula pellucida
Velutinida zonata-Gastropod
iHolgula arenata
Bostrichobranchus pilularis
Botryllus schlosseri
.scidia amphora

Cynthia hirsuta

Ascidia psammophora

Low tide

Low tide

Lovwr tice

lovi tlde
Low tide

in rock nool

il

in the sand

"

It

in a rock pool
1

in the sand
in rock pool

"
M

to this report there is a series of snecimens of hoth

Arthropods and Inseclts tinich I have been unable to identify.
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CONTRIBUTIONS

In additional to the annual reports of the Bowdoin-icnt Island Scientific
Station the following coriributions have been published.

1. \ross, Villiam ..0,

1935 The Life distory Cycle of Leach's “etrcl (Cceanodroma
lecucorhoa leucorhoa) on the Outer Sea-Islends of the Bay
of Fundy., .uk, vol. 58, no. 4, »p, 582-35¢, Tllus. &
nlates, 11 fig. and 8 tables.

1936 lent Island-lutnost of Science, Hatural History liagazine,
vol. 37, no. 4, pp. 125-R10, Illus. 22 -hoto_raphs

€. Gross, Thomas A, 71J7., VELIN
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