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» *
* "Do you ne'er think what wondrous beings these? *
* Do you ne'er think who made them, and who taught *
* The dialect they speak, where melodies. *
» Alone are the interpreters of thought? *
* Whose household words are songs in many keys, *
» Sweeter than instrument of man e'er caughtI *
* Whose habitations in the tree tops even *
» Are half way houses on the road to heaven!1* *
* *
* The Birds of Killingworth Longfellow *
♦««««■■H-»#**#»*#»****#»*»»****»*#*»»»#'*»#*'**»*»*»*»**»
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COMING EVENTS

September 8 (Saturday)  FIELD TEIP, Brazoria, to be led by Leota Stilwell. 
Meet at 10800 A.M. at intersection of Hwys 36 and 
332. Destination is Sargent's Beach and places 
unknown. Bring enough food etc. for a full day.

October 4 (Thursday)  0. G. Meeting, 8$00 P.M., Pondren Library, Bice U. 
Dr. Hardin Craig will show Audubon slides.

♦A*#»»»»»*»*»*»*»'»’**-*»»******'#-**'»-»**'#’#

NOTICES

Your editors are going on a short Vacation after Labor Day so would 
appreciate having all SPOONBILL material here by Sept. 1.

Mrs. Charles Hamilton is anxious to have Vol. I of THE SPOONBILL 
for the Bice Library - either as a gift or to photostat. Send to her 
c/o Pondren Library, Eice U., Houston.

DO YOU WANT TO BE ON THE GEAPEVINE? We are setting up a telephone 
alerting system for notifying ardent birders in our area concerning good 
migrants, rare birds, or especially large numbers of any particular species. 
If you are on the Grapevine, besides being notified, you, in turn, must call 
three other birders. If you want to be on the Grapevine please write your 
name, address, and telephone no. and send to: Miss Thelma Smith, Branard 
Court North, Apt. 2. Wilshire Village Apts. All names must be in by Sept 1 
as the list will be published in the next SPOONBILL. The sooner your name 
comes, the higher you will get on the list. A form follows to be clipped 
and used for your convenience.

I wish to take part in the telephone alerting system.

Name _____
Address 

Telephone no 
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FIELD IBID Galveston9 July 21, 1962 reported 0. B. Gt Iman
H-O-I was the word for it, but nevertheless a goodly number of 

consecrated birders met on Stewart Road west of the Galveston city limits 
at nine in the moral ng.

The first port of call was the vicinity of the West Bay Fishing 
Camp on Eight Mile Road where we were delighted to find a total of 22 baby 
Clapper Rails, quite small but mighty fast on their feet, and black as coal. 
A considerable number were decprated with bands for future reference.

The gates into Roman III Ranch were locked, but with permission,, 
cars were parked on the road and the entire group proceeded on foot back 
to the groves of trees near the ranch house. Many shore birds and waders 
were observed, but the most interest Was generated by, apparently, two 
groups of young Orchard Orioles - one group able to fly, the other still 
in the nest which was low enough to be observed quite well. The mother 
bird continued feeding the young in spite of the gallery. What was thought 
to be a Green Heron nest was also observed in a nearby tree. A great many 
Hight Hawks were seen in thivs area.

Now birding is an absorbing interest, but there are certain human 
frailties which must be catered to, not the least of which is refueling. So 
upon the signal “Let’s eat”, we started for the beach at the end of 13 Mile 
Road. A large flock of spoonbills caused a halt, but in due course everyone 
arrived at the beach and gave full attention to the business of eating.

At this point, many of the group called it a day and headed for 
home, but a few took off for San Luis Pass where there was a nesting colony 
of Black Skimmers, and Where 8 young were banded.

•ho^- tt w?,?e ver?" t0 welcome new birders Jim Oolthart, Linda ? Vla? aûd hope that they 1,111 be with us often in the future.
th3-.??0TeÂ tll0se wh0 ^a-116 thé trip were8 F.R. Currie, Bobby Dugan 

rat and Jim Ellis, Eva and Clayton Gilman, Irving Greenbaum, Jean and Bill 
Harwell Sr. and Jr., Louise and Henry Hoffman, Ralph Hunter, David Maprack, 
Karen Morse, Harvey Patten, Mary Sears, George Sibley, Thelma Smith, Nancy 
and Jerry Strlckling, Katrina Thompson, Jack TomMns and Helen Wolfer.
■4 • -I ?or a hot sununer ^ay, we felt well rewarded in listing 61 species 
including American Coots Double-crested Cormorant| Long-billed Curlew; Long- 
billed Dowitcher; Mottled and Lesser Scaup Duck; Cattle and Reddish Egret; 
Common Galllnule; Herring and Ring—billed Gull; Green and Black drowned 
Heron; White and White-faced Ibis; Orchard. Oriole; Brown Pel 1 nan ; semi - 
palmated Plover; Clapper Rail; Semipalmated, Solitary and Western Sandpiper; 
Starling; Barn Swallow; Summer Tanager; Black and Gull-billed Tern; Greater 
and Lesser Tellowlegs.

MEMORANDUM FOR THE WHOOPER CLUB OF NORTH AMERTfiA

ogist locatedhineF5rtes2tha Novakowskl, our wildlife biol-
aissance of the whoonin» SonZ «o +?lng that he co^ucted an aerial recon- 
four pairs of cranesP( one pair in ^new6^^??06^!7^ He reP°rted sighting 
of nesting activity. P 9 n6W locatlon) but could find ho evidence

«il t T^Le yî?^îr, dn ^hat area was reported to be extremely bad during uSa *lth hlgh con(ilblonse Most of the small grass islands6
cranes were still under water. Although it is too earlv to be tuStiÏÏ,fSe^0Vak0WSkl Was of the oplnlon that' ^ccissful nesting opporî 

turn.ties for the cranes appear to be very limited this year. K PP

David A. Munro
Acting Chief

Department of Northern Affairs and
National Resources

National Parks Branch
Canadian Wildlife Service

Huiimiinmiiiinmun innm iimm
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PEOPLE ARE TALKING ABOUT
The hot, hot, dry weather more typical of the desert than Houston! 

Are you putting water out for the birds? Even a little pan under the shade 
Of a tree has its merits-, Despite the unpropitious weather some migrants 
are coming through.

The forthcoming announcement on the waterfowl hunting season!
The Central Flyway Council recommends loosened restrictions, the Rational 
Audubon Society requests that the season be closed, and the U. S. Fish and 
Wildlife hints that rules will be about the same as last year. The goose 
season shows excellent prospects, but ducks are estimated at 58$ below the 
peak year of 1958, 17% below last year.

HERE AHD THERE

A flicker and a Bobolink were seen last month, will the lucky 
viewers please send dates and details?

Drew Snyder had the unique experience Of having a Carolina Wren 
fly in and.sit on his shoulder while he was working under our deck. L. S#
,, -3. MIDHATS report their BIRD OF THE MONTH - a visiting Catbird, way 

off its normal range, '
**************»***##****#*#»»#*<H<.##4Hj.###jHt#jf.####

RECENT THEORIES AND EXPERIMENTS ON HOW BIRDS NAVIGATE DURING MIGRATION 
by Drew Snyder

Part II
Theories of Navigation

it is eas/toiaSee€thIteîdh??fleï?nar3r»O£ SOtie o£ of migration,
mn=!+ ° 1 . blrd encounters many problems in flight. Theoüt to Svoïv^twn^’1^?10115 yet t0 be discussed! The problem ïurns 
ists must ask both nel1'ber of which has answers how. Natural­guide the migratory b^dS^aîs^ïhvÏÏnln^r ihe environmental cues which 
sory mechanisms hv whi 1 Physiological questions about the sen-chaSneledSnto the cStSs ' environmental cues may be recognised and 
to being answered reste îï +hïV+hS sfete®; .The closest these questions come 
theories are nfî=a»aSo theories that have been postulated. Theseclasse<i as either those which assume nothing of the tvoes
nothing butytheCt5Ssenfbih1O?i?al-Bie?hanlsmS9 or those whlch assume 
all higher veStebBtes ^S1S°81?al machinery that are well-known in 
of sensory SrcenS^nsewh^Q?eOrles?aVe been Propounded on the basis 
class of thenïf»= to f whdch afs not at present known to exist, Ihe other 
to both birds and man138'8^™^?7 th°Se environmental cues perceptible 
tage over bÏÏdîir^î™» Ss however» have quite an apparent advan-
atelv TnnatP h? ^n some of these perceptions. For instance, man can accur— iistments StoSKfN sun-arc determinations; but this procedure requires 
bïïd™s exacSv mathematics. It i£ possible that a.
and time! eXact17 the same thlng without any of the great effort, expense

navigationTof bi?L°?5 h=Sag jae?5a?:L:Cal Forces. The possiblity that the 
to the rotation of SrS < We±r P®roePtlon of mechanical forces related
sibi li tv f Pth a recent consideration. But from this pos-umiîït to £orBulated three relat84 theories, which are rather

emook One effect of the earth’s rotation upon any flying object is a ™ ch^e in its weight with latitude. To explain this phenomenon! 
Stating1?^?o?7.nfpCehtr^fUsal ?orae 1111181 be Presented. Any body which is 
rotatif hv a -bout an axis is propelled outward from the center ofth? t?7centrifugal force. The magnitude of this force is determined by

Cfe=mv2/E
lsltile radius of the circle? m, the mass of the object? and v, 

It? veloclty about the axis. Because the bird's velocity oïflight either adds to or subtracts from the velocity of its rotation about 
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the earth’s axis, the centrifugal force is also altered» A change in 
the centrifugal force of a bird changes the gravitational force, which 
determiries weight. This change in the gravitational force is given approx­imately by the equation

W=:-2IKlCOS^
where U is the easterly component of the bird’s velocity (cm/sec)? A, the 
angular velocity of the earth’s rotation (7o3xl0"5 radians/sec); and
thé latitude» As an example,-a bird flying east along the equator at 40 mph 
would find its weight changed by one part in 2000 if it turned westward» 
It is therefore possible for birds to determine direction from sensing 
their greatest apparent weight when flying west»

The flow of fluids through a tube and the apparent force acting 
upon the fluid as a result of the tube’s motion over the earth produces a 
second effect. A small portion of such a fluid is given a lateral accel­
eration, relative to the tube in accordance with the équation

A=2tolaos^
(the same equation given above)» This apparent lateral force for one gram 
of fluid moving along the equator at 40 mph is 1/5800 grams» Prom this 
phenomenon it is possible that the flow of blood in arteries against sensi­
tive pressure receptors gives a bird his direction»

The Coriolis effect is a force caused directly by the rotation of 
the earth of its axis» The result of the horizontal component of this 
force is -a deflection of any moving object about the earth’s surfact rela­
tive to the surface of the rotating world» liais effect can also be seen 
in the draining of a bathtub and the flowing of trade winds or ocean 
currents» The vertical component of the Coriolis force is not as easily

The device used to measure this force is 
very similar to the semicircular canals of the 
ears. On each side of the head are three tubes 
occupying three dimensions in space - the ex- 
ternalg anteiiGr and posterior canals. The two 
external canals are horizontal and record the 
velocity and amplitude of head turning as they 
were primarily designed to do» The other four 
canals are vertical and determine the vertical 
component of the Oorioils force» The reception

center for each of the six canals is an enlarged sensory ampulla (mem- 
br anous sac) which discharges constantly» When the head rotation is such 
that thé flow of endolymph is toward an ampulla, the discharge is enhanced 
with a burst of sound. Plow away from an ampulla inhibits discharge. An 
enhanced discharge is represented by a plus (+)? and an inhibited flow, 
by a minus (-)»

perceptible since it does not create such obvious 
results. A bird detects the component as a 
streaming in the semicircular canals when the 
head Is rotated horizontally through a narrow 
arc» This streaming has been measured with a 
fluid-filled glass tube bent into loops, as shown 
in Pig. 2, and turned through 6°g it has been 
found to be gxlO"1^ ergs for a ring 1 cm in 
diameter and 1mm2 in cross-section»5

Fiq.2 
beVicc showing sTrea<n- 
ing of liquid due to 

Coriolis force
Beecher p.27

Û.

' F,9 3
Theoretical resolution of Coriolis force, 
(vertical) in vertical semicircular canals 

for bird flying north
Beecher, p.28

Theoretical resp^u^ion of Coriolis force 

(vertical’) in vertical semicircular Canale 
for b.rd flying south 

Beecher, p 29
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Fiq. g
Theoretical resolution of Conohs force
(vertical) in vertical semicircular canals

■for bird fkjing east
Beecher p.29

Theoretical resolution of Coriolis force 
(vertical) in vertical semicircular canals 

for bird flumg west
Beecher p.29

If a bird flying north turns its head 
clockwise through a narrow horizontal are, 
the flow of endolymph is upward in the seg­
ment of the canal moving east and downward 
in the part moving west. As shown by Pig. 
5, the flow will be away from the ampullae 
of the left and right anterior canals (-), 
and toward those of the left and right 
posterior canals (+). For a counterclock­
wise rotation of the heads "the signs and 
directions of discharge are reversed. 
Flying southward with a clockwise rotation 
of the head (Fig. 4), a bird receives the 
enhanced discharge (+) in the left and 
right anterior canals. The inhibited dis­
charge (-) is therefore in the left and 
right posterior section. Again the signs 
and directions are reversed if a counter­
clockwise rotation of the head is made. 
In flying east a clockwise rotation in­
duces the flow away from the ampullae of 
the left anterior and posterior canals 
(-). Thé right side receives both of 
thé enhanced discharges. The directions 
of flow for the eastward and westward 
flights are shown in Figs. 5 and 6 res­
pectively. In the case of a westward 
flight with clockwise head rotation, the 
enhanced discharge occurs in the left 
vertical canals.

Assuming all the different combina­
tions of discharges, it is theoretically 
possible for a bird to determine his 
deviation from a given course by the dis­
charge bursts of the four vertical am­
pullae. Such a determination cannot be 
made constantly for the same reson that 
the eye cannot focus on a small object 
for any lenght of time. In most other 
ways the structure of the ear indicates 
that this principle of navigation is 
possible. Naturalists have found that 
all migrating vertebrates either lack 
ah outer ear or can close the inner ear 
off from external pressure, which would 
interfere with the minute forces of the 
Coriolis effect.

In the ease of all three of these theories based on the inter­
action of the earth’s rotary motion with the motion of the bird, the 
forces act upon the. sense organs and nervous system in a qualitative way. 
The crucial questions, whose answers could destroy the theories, are quan­
titative ones: Are these forces large enough (a) relative to thé absolute 
limit of the mechanical receptors and (b) relative to the mechanical forces 
from which the bird would have to discriminate the force caused by the 
earth’s rotation? In considering all thé mechanical forces which could 
change a bird’s weight, naturalists have found that most of them are very 
likely to be larger than the one part of 2000 differences caused by the 
earth’s rotation. Some Of these variable forces are caused by change in 
air speed and variations in the lift or drag on either wing:» Naturalists 
doubt thé theory based on the flow of fluids because it is known that the 
fluctuations of hydrostatic pressure caused by the beating of the heart 
exceed the crucial pressures generated by the earth’s rotation many hun­
dreds of times. The same problem exists with thé theory based on variations 
in the Coriolis effect; the force which the bird must rely on is so minute 
that it is impossible to detect with human sensory mechanisms. The only 
other evidence that might disprove this theory is that birds, revolved on 
a turntable until their orientation through the semicircular canals must 
surely be deranged, seem to have no difficulty in immediate reorientation.
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Theory concerning Suri-Arc Determination. Many ornithologists 
now believe from thorough experimentation that diurnal migrants navigate 
by sun-arc determination. One of these believers, a German scientist, 
demonstrated recently that birds orient in relation to the sun. With a 
house that had windows only in the roof, Kramer tested this effect of the 
sun on migratory birds. He found that individuals oriented themselves to 
a given position regardless of the time of day. If he shut the sunlight 
out, the birds became comfused and oriented at random. When an artificial 
light source was substituted for the sun, the birds oriented as if the 
light were the sun. Other experiments correlating the sun with navigation 
involve transporting birds away from their home arid releasing them. The 
percentage of these birds orientating immediately to the right direction 
for a homing- flight was markedly greater when the sun was shining. The 
proper orientation normally occurred within three minutes on clear days.

In order to usé the sun for navigation, birds must have the sun- 
arc characteristics at their home mastered well. They must also have an 
accurate chronometer mechanism and eyes capable of measuring small angles. 
Satisfactory evidence now exists for the belief that birds do have a very 
keen sense of time. The eyes of birds are also known to be very well 
developed and capable of taking small angular readings with great accuracy. 
And if birds do possess these things, the sun-arc theory also explains the 
purpose, cause and guide for migration. In an earlier section of the 
paper, the causé and stimulation of migration are attributed to a lengthen­
ing of day. This increase or decrease is now considered as a rising or 
sinking of the sun-arc, and hence thé corrélation between navigation by 
Sun-arc determination and the stimulation for migration is established.

The sun-arc is the apparent arc that the sun describes in moving 
across the sky. In navigation by the sun, latitude is determined by the 
différence in the inclination of this sun-arc as compared with the arc at 
a referénce point, which is usually home. A bird probably measures the 
angle by observing the sun for a short time and extrapolation (extending) 
to complete thé arc. Pig:. 7 pictures two sun-arcs arid difference in
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Fig 7

Perspective, diagram ot the. diancjts 
in sun-arc consequent yvrth a move to 
the south and wesb^at noon (home time). 
The altitude of the highest" point ot the 
orc (e>) is greater (by thon at home 
(c) . The inclination of the arc (1) is 
also greater. The observed, sun (A) 
has net moved so far round its arc 
(by 9) as it would hove done at home

inclination (angle) of the arcs. By noting the differences in noontimes 
(through extrapolation) due to changes in time with longitude, the bird 
determines its latitude. Thus with a complete grid, a navigational system 
is possible.

Theory concerning Celestial Fixes. It wasn't until the 18th 
century that ornithologists realized birds flew at night. The real awaken-? 
ing of scientists to nighttime migration occurred in 1898 when a student 
at Wasburn Observatory estimated 9000 birds per hour were flying overhead. 



Page 7

In the sixty years that have followed, the theory of navigation by celes­
tial fixes has become probably the strongest and best supported belief yet» 
Much of the work that has been done to substantiate this theory comes from 
the recent experiments of a German naturalist. Young warblers were placed 
in a cage with only a glass opening at the top. When the migratory season 
came, the individuals grew very restless and desired to face one direction 
all the time. Even when their perches were rotated, the birds returned to 
their original orientation. This direction, if flown, would have put the

Proper flight path for migration. Since no other part of the environment was visible except the sky, it is hard to believe that 
any other factor enabled the birds to orient.»

Further experiments were conducted by Sauer in a Planetarium 
which enabled him to change the north-south déclination (latitude) and the 
east—west height (longitude). A White-throat, which normal 1 y f2d.es south— 
eastcfrom Germany to the Nile and then due south, orients in a southeastern 
aonth^n1=?1e+„^aCîk i^/he planetarium. As the sky was shifted to a^more

INI® POinïït^h^Miï^e^'îï^gerîo1!^ southern 

correct its”oSseîUtOnieebackmtoUtL0=rî0îS1?erîtlîîe lt "eo^rd to 
throat again ori::;Bd0SV:o^as%™r^^lS!rtZnS.P19Ce’ White7

V, - i??n3r fa°ts drawn from these experiments indicate the use of stars 
7°L^y^-Sation. For example, meteors streaking across the sky distracted 
individuals, but only momentarily. Secondly, cloudy nights caused great 
confusion and disorientation since no reference stars were visible.
Light reflecting off of rivers and mountains seems to be the guiding factor 
on cloudy nights. Only in a completely overcast sky do birds become hope­lessly lost.

The following quotation summarizes the feelings of many ornitho­
logists on both solar and stellar navigations

Whatever may still be learned, those who for the 
last Ig years have been devoting intense study to 
the problem of bird navigation are agreed about 
this basis fact; some apparatus exists in each 
migratory bird's tiny brain at birth which, by 
putting him in.complex relation to the lights 
that pass across the sky, makes him at home bn 
earth as man, with all his inventions, will never b;e;o

Eastman
To be continued

* * * * * ♦ * * * * » * * * *  * * * * * * * * * * * * * * * *  * * * * * * * * * * * * * * * * * * ♦ * * * * * * * *  » * * * *

.CLEARING HOUSE July# 1962
Pelican, White (50-200) most days Bayshore LS

Brown (N0:) 21 Galveston WAM
Egret, Cattle (14) 21 Cove AKM; (NO) 21 Galv. "A"

Reddish (NO) 21 Galv. "A"
Ibis;, Wood (9) 19 Cove AKM

Wh.-faced («21 Galv. "A"
White (NO)21 Galv. "A"

Roseate Spoonbill (5) 6, (40) 30 Cove AKM; (NO) 21 Galv. "AM
Duck, Mottled (NO) 21 Galv. "A"; (85$ 1 with ducklings) 30 Cove AKM

Pintail (1) 3° Oovè AKM.
Lesser Scaup "XNC) 21 Galv. MAM: (1) 29 Nav. District EM; (1) 30 Cove 

akm
Amezlcan Coot (NO) 21 Galv. "A*
Semipalmated Plover (NO) 21 Galv. "A”; (3) 30 Oove AKM
Long-billed Curlew (8) 4 Galv. EM; (NO) 21 Galv. "A”
Upland Plover (18) 30 Oové AKM
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Spotted Sandpiper (BO) 21 Galv. "A1*; (2) daily from 25, (6) 27 Bayshore LS;
(1)-30 Cove AKM

Solitary Sandpiper (NG) 21 Galv. "a"; (1) 29,30 Cove AKM
Yellowlegs, Greater (NO) 21 Galv. '‘A1', (3)30 Cove AKMLesser (NO 2-1 Galv. "A"; (20) 30 Gove AKM
Pectoral Sandpiper (5) 30 Gove AKM
Dowitoher, species (60) 30 Cove AKM

Long-billed (NO) 21 Galv. "A11
Stilt Sandpiper (2) 30 Gove AKM
Tern, Gull-bill. (2) 30 Cove AKM
Owl, Screech (13) most days Bayshore LS; (pair fed young, about house) all 

of July Oove AKM 6
Grt. Horned (1) 28,31 Oove AKM

Chimney Swift (nest with 4 imm.) 2 We AKM
Buby-thr. Hummingbird (1) 1-20 Oove AKM; (1-2) from 10 Bayshore LS
Pileated Woodpecker (1)13,26 Oove AKM
Swallow, Tree (2)30 Cove AKM

Eough-wing (.12)9 Oove AKM
Barn (1) 30 Oove AKM

Starling (NO) 21 Oalv. mA“
White-eyed Vireo (1)30 Bayshore LS
Orchard Oriole (6) 9, (1-10) frequent, (35)21,(20)25,(25)26 Cove AKM;

(NO) 21 Galv. "A”

Credits
“A" O.G. Field Trip Arlie K. McKay
EM Elric .McHenry LS Linda Snyder

**********#»*#**#«■»»«■ «•»######«.#»»*»

OPFIOEBS
Chairman —-, Mr. Henry Hoffman
Secretary Miss Katrina Thompson
Treasurer Miss Ella Wolfer - 370? Beveille
Field Trip Chairman Miss Thlma Smith
Program Chairman Mr. Charles McIntire
Co-Bditors of THE SPOONBILL Mrs. J. A. Snyder Box 204, LaPorte

M . Tel. Ga. 1-1651Mr, Clinton Snyder
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