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HTRCDUCTICHN

Perhaps the most chellenzing issue focing the euthor preliminary to
launching this study was the desire to select a relatively "unexplored"
topic. In additicn, because of other duties it was necessary to select
for study e species which nested comperatively late in the season, The

interior leest tern (5terna albifrons athalesscs Burleigh and Lower:
& J

wes, thus, an approosriete choice, since its habits were not well known,
end it is churacteristically a late breeder, usually not besinning the
nesting seeson until mid-June or efterwards,

Although much has been written councerning the life historics of terns,
proportionally few extensive studies have been conducted on the le=st
tern, Cf the larger studies, only the work of the iderples (1934) .,
3ritish terns (desling primarily with the comuon tern) contzins extensive
dete on the leest tern. The other investigzations ere fer over-bealaonced
in fevor of a few of the larger more comuon species, This mey be par-
tially expleined by the fect thet the lzest tern colonies ere swcller

es, In addition, the nests

e

in comperison to ternerie:z cof othor cpec
ere ususlly well scatiered within the breedingz grounds so that study of
a large group of birds from one dblind is not nesarly so practicable,

The litercture on the lcast tern coneicts primerily of short articles,
The most notable of tresc include the stulies of Hagar (1977) on the

)

least tzrn of the itlantic coast of Massachusetts, the suanery by Bent

(1947), the investizetions of Genier (1920) on the Mississippi River in

v

Tcnnessce, end the work of Stiles (1939) with birds of the Missouri
Rivaer in Iowa. The erticles by Ganier ond Stiles reprecent thz most ex-

tensive studics of the intcrior subepecies, since both present inferaction

[0

on the princinle pheges in the life hicteory, With a few excepticns,



viz., the invectijations of Mccer (1940) and Youngworth (19%0), the re-
maining published informetion on the imland birds concists of chort
notes, principally on migretion with occesional referznces to observe-
tions of breeding.

The prezent investigriion wrs divided into throe parte: (1) 2n actual
field study of a colony of interior leesst terns at Bell Island in the
Chio River froa June 20 to errly “eptcussr, 1¢3%; (2) en enalysie of
availeble inforzation in published literzture; and (3) correspondence
with ornithologists throuzhout the range of the subspecies, The latter
in particuler aided in supplementing published date, in geining the most
recent inforisation on the birds, end in presenting s well rounded a

picture of the interior least tern es wes possible in the limited time.
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TAXOLCMY OF THE NCATH AVIRICAD LEAST T=RUS

The femily Leridee is one of the 16 living families of the order
Cheradriiformes, It coaprises 85 species and 185 subspecies and contains
two subfamilies, Larinze, the zulls, and Sterninae, thre terns, both
world-wide in distribution., The great majority of the Sterninese are
inhebitants of cosstcl ereas of the seas; however, & few species occur
on the lerzer fresh-weter lealies and strenas,

The leazt tern (Sterna elbifrons) is divided into 9 subspecies by

.

Peters (1974), but two new Mexican races end the interior race athalassos

have been dezcribed since that time. The species is found throughout
mecst of the world in temperate and trepicel regjiens, elong the ccests
and in the interior, The nominete race elbifrona is found in wesiern

e

Asie ani Euroone scuth to the Mediterranecn See, £ the

five Nerth Aueri-
cen forms three occur in the United Stztes, They eare entillcrun,

athalessos and browni, All except ethelassce inhabit sea coasts, at

lecst during the breeding season,

In early‘taxonomic studics the breeding lezst terns of the Liissisgippi
River and its tributory ctreams were considered ideutical to thoce of the
coestzl wuters of the United Stztes, Mearns (1516) seperated the Celi-
fornia Pucifiz coast birds as a new race browni, Oberhcleer (1938)
assigned specilaens from northern &nd centrzl Louisiana to thet race, even
though this prescated the unusual cese of two populetions of a subspecies
separated by over a tliousend miles of land arce,

In 1942 Burleigh end Lowery dcecribed & new race of the leust tem
from the interior United Stetes based on specimens collected in Louisiana
and sdditicnal materiel from tne lMississippl end its tributeries to the

northe They designated it Sterna zlbifrcns athalcasos, the interior




least tern, t supposedly differs from aantillarun, the Atlaantic and Gulf
coast race, in the much dorker coloration of the upperpcrts, and in neving
little distinction between the color of the back und the hind neck,

It is Lthe opinion suong some workers trnzt the diagnostic festures of
the three norihern raczs of this tern sre wuch too sugerlicial and
veriavle to werrent their taxonomic separation, Sucn charectzoricztics as
nuader of block priuaries, used to separete browni of the Pacific coast
end bleck on the bill, used to ceparate staebdbleri of ifexico, are lincwn
to exhibit much veriaticn in &ll reces, The black tip on the bill in
particulcr cseems to very much with the sszson of the year in ell reces,
beinz prominent duringzg tre breedinys period and fading grestly by autwun,

Regardlees of the probleas involved in the taxonomy of these subspecics
end the possibility that athalassos may not actually be a velid rece, thre
fact remains that ecologicelly at any rate, the interior bird is dis=—
tinctly different from the other llorth American subspecies, It is hoped
that this study of thie habite and environmentzal regquirements of the
interior least tern will reveal sone information bezring on the validity

of the rece,



HETICDS OF STUDY

Field work on the interior lesst tern consisted primarily of direct
oﬁservation of selected groups of nests within the colony from a blind,
The selection of a few nests rather than e large number wes the only
nethod practicable, since leuast tern nests are characteristiczlly widely
scattered within the boundaries of trne ternery., The btlind wes first
pléced within a seai-circle of seven nests, and leter icved to a second
group of three, These were the most closely observed birds from which
most of the data on breeding habits were taken, Tern nésts to be
studied were marked with small eteokes and each assigned a letter so that
it might be euasily referred to in the notes.

Tne drop trzp method of capturing comanon terns described by Peluer
(3941) and Austin (1933) was not successful with the lecst tern. In al-
most every cease the alarmed bird scurried under the edze of the trep
before teking flight. One individual alighted on top of it end tried to
reach the ezgs by pecking et the wire (see Fijure 1), Continued attempts
et tropping caused the birds to btecome sco wary that it was fesred the
noraal routine of the ternery might be seriously dierupted, Austin
(1934, 1947) experienced siniler difficulties with comion terns. Cften
birds would not return to the nest until the trzp wes rezoved. 1In the
present study only one tern was captured by this method. The beginning
of hatching, which grectly decresses the efficiency of trepping, since
the youngz are precocial, necessiteted terminetion of thece ectivities,

Tne velue of marking edulte in this study would have been to observe
the roles of the pearents in nesting duties, Sowe such deta were taken
from observations of the one marked bird and its mate end from cereful

watching of other terns. Behavior traite when used with czution, were



useful in aseperetion of males and females,

Frequently birds and neosts other then those specifically under obser-
vetion provided pertinent datz, Thus, & zezneral wstch was kept over tne
whole colony from the blind end by walking throuzh the ternery.

It hed becn planned to collect a limited number cf speci.aens, but
deley in securing per=its prevented tiis,

Younz terns vwere color banded so thct their individuel records could
be kept, Weights were taken with a ;om scale, accurete to the nearest
grem, Heecsurecaente were taoken in millimeters of total lenzth, culmen,
and wing., As ferthers bezen to emerze their srowth wes elso measured,
Notes were kept on prozression of the pluma:ze,

Infornction on food habits was zathered by stomech analysis, observa-
tion of cccesional discerded fish, end seining of the littoral weters,

The isleand =nd the ternery were mapped, end zencrel records were kept
on weather conditions, including teumpereature, wind direction, and
velocity, the latter by estiaate, Dota on rainfall end river steges
were secured from the official state observer at Shewneetown, Illinois,
and from the United States Weuother 3ureau at 3vensville, Indiana,

Tre extensive personal cerrespondence with many ornitholozists
throughout the llississippi River Valley end edjoining arees was begzun
in early Cctober, 1953, after completion of the field work. Through

this method much information on varisations ia Ligretion, environmentel

conditions, and obreedinz hcbite wes made evallalle,



Fizure 1. An interior least tern actemmting to reacn ner
ez~8 tarou-u a wire trap nlaced over t..e nest.
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DISTRIBTITICH

General Ranze
Tne interior leacst tern renzece in summer froa 3cton Rouzs, Louisiana,
north slong the tiseissippi River and its mein tributariee, the Ohio and

iissouri, to southccstern Iandiana, central ilissouri, southeastern Couth
H] H ’

Cckota, southetustern 'lyoming, wecstern Kanses, and western Cilanoma (pan-

“

iile srea), TFormerly, st least ii occurred north in “1c Mississippi
River Valley to northcentral Iowa, and rarely to eastern Iowe (Dubuque)
and on the liissouri River system to lontane,

A more detailed account of its distribution is presented in the
followingz dizcussion,

Spring Migraticn

Least terns eppear in migration in lerge numoers along the Gulf coast
of Louisiena in late April and early Moy, By the third wee< in April,
the interior form has begun migration up the Mississippl River, Genier
(1920) conciders the crecies common and well distributed in mirrstion at
Vicksburg, Miseissippi, occurring in flocks of froa 50 to 60 birds, which
fecd along the sloughs and the river., Accerding to Mabhett (1390) birds
first arrive at Rodney, Miszissippi, between iay 6 eand 13, Vaiden 1 has
observed lecst terns at Rosedale, ilississippi, es early es 4pril 23 (1927),
spril 27 (1748), end iay 8 (1934), but states thet it is usually ufier
“ay 10 when the first birds are noted,

illgration also occurs up the Red River at least as far ae Snreveport

in northwestern Louisiane, but for some reason seeus to be auch delayed

of on authority without bibliographic reference means date weve

obvtiined bty personcl correspondence,
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1

coupared to movement up the mein streem route, Jeter hese observed least
terns at this locelity for several years and has never recorded their
errival bdefore May 6 (1991, 4 birds). The following deta depict the
migretion of the least tern st Wullace Do on the Red River south of

Chreveport os recorded by Jzter,

Tete numoer
ey 9 C =
ey 18 7
Hoy 17 23
Hay 23 2
ey 30 C

* one bird wcs seen nortn of the city on iay 10,

Terns heve been recorted by April 30 (1922) ne'r 3Bowliag Green, Kea-
tucky (Jilson), but the main mi_ration epperently tokes place in this
rezgion in mid=May. Iieslowsizti considers the specics to be rezsonadly
coazon et Reelfoot Laie, Tennessee, in migration during tre latier part
of iicye The writer hes elco observed the species here in late iey,
Howevcr, it is probadle thot many of the birds seea on the lake ere
resident on the nearby Mississippi River,

-

Wigration of lecst terns does not cccur rezulorly eastwerd froa the
(&) (]

1

Mieciesippl River, but at the only erea on ine Chio River whoere they

ere unown to breed - the Boll Island ternery near Shawneetown, Illinecis -
Brewer obscerved birds feedins on the river on May 2%, 1957, Further
upstres=m the species caun be considered only as aa occacsional visitor

in spring, tiouzh Muaford cobscrved & flcex of 17 birds on June 3, 1930,

zre Preccerve, Posey County, Iadiana (azout 15 miles

ry
(4]
Ga

at the Hovey L&
north of tre 3ell Ielend ternery), Thece were either mizrating birds or

a resident sroup from a ternery still uandiscovered on the nenrby Chio



River,

From the area ncar the juaction of the Onio and Mississioypi Rivers
northword and westwoerd to MNebrocka end Iowa few misration recerds ere
available, The birds are usually seen nezr St, Louis, lissouri, but
generally not until June (Confort end Brewer), At Spriagfielld, Illinois,
terns are o:casionally seen in migretion during April (Pettingill, 19%1).
This ecrly dote is difficult to explein. Dr. T. E. Hueselman et Quincy,
Illinois, on the Mississippi River hes never recorded the leaza:zt tern
tnere in over 40 yeurs of observztion ($nith and Brewer). This is in
direct correlation with river conditions above St, Louis, Missouri,
which ere not favoreble for nestinz terns,

So fer as is known, no rezuler aizration occurs furtier north along
the Mississippli River than its junction with the Missouri River, trnough
recorés show that this hes not alweys been the case (see suarner dis-
tribution). The wmovement of th: terns swin s westward, following the
course of the Arkonsas River ianto Oxlshona and Kansas and the Missouri
end Plstte Rivers into scuthern Iowe, South Dckota, end liebraska (to
extrene southeestern Wyoaing).

In Oklahoma, terns are usuelly seen in =mi rcotion duriay the lzst
week in May. Wetmore (1918) obeerved terns alonz the South Cenedian
River on Mey 24 and 26, 1705, Baumzrrtner gsives e very eerly April 11
(1943) record for Payne County, cnd May 22 (1951) for Greer County
(recorded by Bruazett)., Nice (19271) provides a May 14 d:=te froa
Cleveland County,
datu cre

Heny wmigretion recorde exiet for Webdraska, The following

3
reprosentative dotes from a 25-yeor swisury of bird nigraticon in thet

A

state (Anonyaous, 1952), The steticuc listed sre in order fromw esst 4o



wecst,
Lincoln vay b, 1926 slay 2C, 1920
Hastingzs Mey 3, 1943 Hay %0, 1920

Lorth Plette  April 13, 1247 lay 26, 1949
Srule June 12, 1545 June 20, 19247

ith the exception of April records at North Plsite, (in line with the
April record for Ciklahome m:nitioned above) the ceneral trend is froum
early Mey to June ecross the etete, These ecrly arrivel detes could
be thie result of a rezular cross—country migreotion, wnich ensbles indi-
viduals tc traverse the distonce teo the re:ione in less time thon those
birds which fcllow the winding course of itle rivers, It ie also vossible
thot vegrant birds stray ahead of tinc mein flocks, dnere field observe-
tione without collecting ere involved, there is also the poceidbility of
nieidentificeation,

YNerr Cmeha, Nedresize, on tne Hiecouri River, lecst teorns hsve been
obzerved in mizretion by May 14 (1941) end as late as Juue 9 (1923)
(Anoaymous, 1953), In Iowe, Youngzworth (1933) ncos obnarved the lecst
tern ot Sioux City =zs early es Moy 12 (1929); uhowevcr, on the brsis of

over 72 recorlds hie stotes thet ia most yeers srrivel varies between liay

20 snd June 1,
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Cccurrence in Summer
During the swanmer meriths the interier lec-t tern i1s confined chiefly
to the vicinity of the lerger rivers, Figzure 4 givee the locality of the
sumier records to be uentioned, The nuuber in porentiesis following each
reccrd dernctes a corresponding number on thst map, The followingz does
not purr-ort to present a2ll known arczas of sumuer occurrence or breeding,

but tne records given provide a bzsic pattern of distribution during the

Louisiana, The interior least tern occurs in this state on the
Missisoippi River frox Boton Rouge northward,  Beyer (1907) found terns
at Telluleh in Madison Parish (1) ia July, but found no evidence of
breedins, The species is now kxnown *to breecd rather comaonly egll along
thet s'reozm, Jeter stzies thit the dirds are ccomon et Shreveport on the

ed River (2) end feound them nesting in July, 1520,

Mirciscivpi, The toerns ere confined to the weet side of the state

alonz the Miesissippi River., Mebbatt (1530) found thean nesting et Roducy

in Jefferson County (%) and Vzicden states thet they breed coanonly et
Rosedale in Soliver County (4).

Tennecsasee, The birds ere resiricted primarily to the issiscipsi
River in this state., 3artsch (1922) recorded as & nesting colony what
was probcbly a misreting flock of adults and young on & zandbdar in the
Tennecsee River in late sumwmer, Jenier (1920) recorded tarneries on
fiddle RBar in Cdbion County (8) end in Shelby County nortna of :euphis (7),
in 1923 aad 1929, At Meaphis, Coffey strtes thot numbers of terns varies
ith the condition ¢f the river and sandbsre, The birds werz nol comaon
bor being w-oshed out.s On 2 float

in 1957 bvecaure c¢® ¢ orircipel nestin

trip dow: th e river from Meaznie tc New (rletne Ceffey observed terns in



only & few places, ususlly near towms,

Kentucl:y, Monroe considers the lesast tern e rere ores=ding bird jn the
lower Ohio &nd Mississippi River arces., iiengel ststes thot it is rether
common in sone places end thet a larze colouy exists now in Fultcen
County (9) on the XMississipoi River., Meslowski discovered a Pew peirs
there in 1977 end collccted two ez:s, Formerly, Mcnroe strtes thot the

tern wes en uncom.on breeder at Paducanr in McCreacken County.

ch

o
m

Illincis, The leacst tern is rere and locel here in sumier, Ber
(1922) recorded 2z a nesting colony whet was probably a mijreting flock
of adults send younz on Bird Point necr Ceiro (Alexander County) in lete
suzmmer, Bdrever end Hardy (Nolen, 1992) discovered & colony ¢ terns on
3ell Island north of Shauneetown in Gellatin County, Illinois, in July,
1752 (10). The group wcs still pressnt in 1953, This was the first
definits breeding record fcr “h2 Chic River end for Illinois, Comnfort
(Molen, 1952) states thet on July 12, 1952, two downy you.: were ob-
searved on Mosenthein Island in Medison County (11) by Anderson., Anderson
observed adults feeding ycung at Horseshoe Lake in St. Clair County, in
1933, but since the younz wcre eble to fly this is not & definite
breeding rccord,

Indiena, The least tern is not known tc breed in this st-te.

Butler's (18¢2) reccord of the speciee nesting at Wolf Leke in Leke
County in Northern Indienz is probebly a mistezke eince his description

of the nect fits thzt of the black tern (Chlidoanias nizer),

Missouri, The species is u rere suwnuacr resident in Missouri,
Bennitt (1952) etztes thot Alexancer wetched edult birds feeding younz on

the Missouri River in Leyfeyette County in 1618 (3%2)., King (Nolen, 19%3)

found terns nestinz at Mud Lske in 3uchanan County in 1992 (31).
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Arkansas, No published records exist fer the epecies in tnis staie.
Vaiden writes thet both the Arkansas and White Rivers heve colonies of
terns near their junctions with the Missouri River in Desha County (5,6).
It may be assumed thet colonies elso exist on the Mississippi and Arksnsee
Rivers,

ixlahona, The least tern is fairly comaon and widely distributed in
this state, with more records from the centrz=l and western portions,
Nice (1931) lists the following summer records: * Pittsburg end Kclatosh
Counties (lMorth Canadian and Cenadizn Rivers)--1929 (18); McCurtain
County, Red River=—1925 (19); Old Greer County——1301; Cleveland County,
Sanadien River (17); Woods County, Edith Selt Pleiu, (Salt Fork) (22);
Harper County (Cimarron and North Censdian Rivers)--1926 (21); Harmon
County (Selt Fork end North Fork of the Red River)--1923 and 1526 (13, 15);
Cherokee County (Salt Fork); Cimarron County (Cinarron River)--19%0 (20).
3eungartner found a small colony on the Cinerrcn River in Peyne County
in 1946, Lewis (1930) writes th-ot thie species is a sumuer resident on
Horse Creek, a sua&ll tributsry of the Cimerron River,

Kenses, Long (1940) stotes that Tiemeier found & eacll cclony on the
Arkansas River neer Coolidge in Hamilton County (24), sni this sppesrs
to be tne only published record for the stste,

Nebraska, The lezst tern is & comacn and widely distributed species
in this state. Heinsman (194%) discovered two nests in July at Merritt's
Beach in Ceaes County (32%). Moser (1940, 194%) observed a ternery on the
¥iegsouri River in Douglas County (Z4). Haeker (19357 a,b) found colonies

on the }isscuri River in Thurston ead 3urt Countiee (25, 37). Stiles

* Namnes of rivers in perenthesis were not decinated by Niice out zre the

principle rivers of the counties given.
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(1923) obeserved colonies on the Missouri River in Dekota County (33).
The birds occur along the Platte River into YWyoming =nd nearly to
Colorado (South Platte). Hszeker enl Moser (1943) zive the species es
nesting west only to York County (30), but this is en epparent error.
Wycoff (1990) stetes that & ternery has been present on the Platte River

in Dawson County (29) since 1942, Tout (1947) records the species

s a

om

comaon sunier resident in Lincoln County on the Platte River (23),
Benckeser (1948) ohserved a small colony on the South Platte River in
Keith County (27). (n the Niobrara River, Hudson (1932) observed sinzle
terns ne-r Spencer (county?) and Meadville in Brown County in early June.
Youngworth hes obeorved the species "well out on the Niobrara River. "

Ayoning, There ere no breeding records for the stote, but McCreery
(1334) recorded birds iienr Torrington end Fort Laramie in Joshien County
in eerly June (2§, 25).

Towa, The leaczt tern is & reguler summer resident along the Hiesouri
River north to Sioux City in Woodbury County. Youawerth (1920, 1971,
1952) hes recorded colonies at Sioux City rezulcrly (36). buzont (1323)
rerorts thut it breede in Pottawattmie County on the Misscuri River
(near 26), cnd this ie further substantizted by Pettingill (1923).

Zerly recorde indicotie thct the renze of the least tern in Iowa wsas
formerly uuch nore exitenzive, Dunont (1233) states thet it bred in

Cerro Gordo County (Cleer Lake) (1)) end prodably Les County on the

Miesisesipni Aiver (12). He also si.tes thet birds heve beea od-erved
in 3cc, Linn, Polk, Sioux, =l Winnebzzo Counties, Prie-er (1,70)

sh-tes thirt lezct terns hove been seen in suamer cn scni»rre in tre Des

Moinee River neur Cog Joines in Folk County (17). Jotmeon (1930) ob-

served the bird ez & migrant in Zubuque County on the Mieciesippi River,
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Morrissey states thaot in over 15 yecrcs of inteénsive coservation ne hins

observed no tsrne et Doverport in 3cott County, indicrtinz thet the

South Dckota, The least tern is rare in this st=te, Cver (1521)

merely lists it es occurring in suumer, but Visher (1915) found it
nesting for yeocre on the Veraillion River in Cloy County (29). Agcrsberg
(1232) liete the species es a suaner resident in Clsy, Yankten, ead
Union Ccunties.

Zerly records indicate thet the least téru once sumzered ia iontene
end North Dcliote, Coues (1374) records the teking of specimens by thc
neabere of the VWerren Expedition on the Loup Fork end Yellowstone Rivers

in Montona, Younxzwerth believes thst even todey o suwsuer's scurch weuld

revenl scottered terns =211 the woy to ithe Yellowstcne River,
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FPost-nuntial Wandering

1

sDter the brecdinz seacson, froa early Auguast until aid-3epte iber,
least turus grntoor in sxell flocks and con bs found scitiered elong the
streanss, end eround lckes, ponds, snd zud-flete, Thece movements will
be diccussed under post-breedingz activities out their extent descerves
m2ntion here, ZIZxtensive wandering is, in pearticulsr founl aaong thne
imaature birds, 3ent (1547) sistes th:t they wenler north to Minnesota,
ntoario, @and Nove Scotiz, elthough meny of there records are doubtful,
At the fzalls of the Cnio at Louigville, Kentucky, they -re occesicnally
ted in Auzust and Septesber, LlMoaroe hrs recorded their sappecrence
there from Auzust 2 to Septeuver 21, uaford obeerved aan individucl
there on August 14, 1953, and si-tes thet Brecnher end Lovell saw a least
tern at the fclls on August 19, 1950, Accordinz to Muuaford several
8i zht recorls exist for the Iadienepolis rezion., 3utler (1393) umentions
a snecizen from Brockville, Indisne, texen oa Auzust 22, 1887, Maslowsiki
writes thct & mele ond femele lezat tern were collected on the Chio River
in Familton County, Onio, on Septexzber 3, 1373,

Rcrely, the species is noted even further awzy from ite suamzer rangs.
Junz (1925) collected an immature feuele on the Lake Michigzan shore st
3~r Creek, Sheboyzan County, Wiescouein on August 19, 19724, He also
mentione en imicture fexzcle in the iMilwaukee, Wiscensin Pudlic Museun
collection, Caupbell (1724) ccllected two iunature females ca Laoke

Zrie in Lucas County, Ohio, on Septeuber 15, 1934,
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Fall Migrstion
In £211 migraticn it seex:s probeble thet the intericr lesct tern follows

mucn the sszne routec sz in svring dbut awpperantly the aigrction is much

1—

more cesusl =nd irresuler, It is not definitely kunown wnether alults
&lwaye mizrote witn the younz birds, The writer obszrved mixed groups of
le==st terns, edults end younz, which wore probsdly migreting on Auzust
70, 1953%, et Bell Islend, The dctcs of fzll moveunents ure oft=u con-

flicting., Thus, the vozueness of tue siturtion precludes the possibility

of anelyzing trhe migretion with =ny accurscy,.

(@]

4t Sioux City, Icwe, Youagwortlh stotecs that deperture is usually
before Septealer 1, with only two later dotes, viz.,, Scpleaber J and 8,
1929, UHe (1971) obcerved e flock of sbout 1E0 birds on & l:ke necr the
Missouri River on Auzust 3, 19%1, and sittes thet the _ctherin
prescrztion for mijrztion, However, Stiles (1979) working in ithie sume
rezion strtes thot river conliticns cften do not allow nesting until
Auzust, resulting in youny still not cble to fly by the letter prrt of

thct month, Thus, the beginning of £511 misreticn varies with the

time of nesting., Perhepas the latest f2ll record for Iowe wes of a bird

[62]

found deed at Wcll Lake in Src County on Septeaber 29, 1912, (Dusont,
1923).

In Nebreske, Tout (1947) states thst in Linceln County his latest
record of departure was Septerver 21 (1925). Ctiher records from the
stsite ezree in general with thie dote,

In Illinois probable mijraeting terns were obsefved et Bell Island on
August 29, 1933, and elco at the Corbondale Recervoir in Jaclison County
on Auzust 20, 1949,

4

In Oklehoma, Brumgertner noted terns in Payne County on the Ciaarron



River until October 7 (194€). Nice (1971) sives an October 21, 1377
dete recorded by Coues at Cauap Supply.

At Memphie, Coffey hae kept migrecticn recerds of the birds since 1328,
and finds that the terns crc very irreguler in their depcorture drtes in
fall., In 19%3% one individuel wecs seen on 3epteaber 24, but from 1223 to
1952 the terns have been obhserved in only nine years after Septeabor 1,
In 1953, when the species wns rather near Menphis, nc birds were ceen
efter Auzust 2,

In Missisesippi, Vaiden has ooserved the lecst ters zs lete as October
5 (1921) and Cctoter 14 (1920) at Rosedale in Boliver County.

Seyer (1907) noted flocks of ei:ht or ten birds in Louisiene in fall,
but geve no dctes,

Winter Cccurrence

Mot much is known of the distribution of the race athelassos in
winter, Bent (1947) zives the winter ranze of the Horth Anerican reces
as follows:

"From the Gulf of Mexico (Louisisnc co=st)
south along the ecst coasts of Central and South
Ahaerica, to Ar sentina (Corrientez); and frou the
Gulf of Califoraia, svuth, zlong the weet coest
to Peru (Ssreyacu)."

Beyer (1907) observed lenst teras in suall flodks fer inlend in
Louiciana in winter but it cannot ve certain that these were intericr

birds, since no seperaticn of the race wos mede et thet time,



FACTCRT GCVannING CCCURRTNCE AND BAmIDIN:

The interior len=zt tern does not occur everywniere zlong the streams
previously mentiocned. Its localized pattern of distribution is the
result of an interplay of several relzted ecological fectors, 3asicelly,
these = e: (1) the presence of smndbars, (2) the existonce of favorable
wcter level conditions durinz the necting sezcon, and (2) the aveila-
bility of food,

Sendbars

Type I. The formation of sendbrrs in rivers i1s the reesult of erosion

and depositicn by the currsnt. These send ani zgreovel eccumulations are

Y,

characterisuic of two geolozical sireem types. The first type is found

in the eastern portions of the terns' range, where cand deposition is

ceused by rivers rezching grcde level., To illusirste, the Mississipoi

5

.

River in its course fron the northern United 3trtes to the Gulf of Mexico
rezches grede (beccomes "meture") near the southern tip of Illinois.
Froxz this roint ca it is nearly level with the Gulf, This results in
& reterdstion in the rote of flow, the velocity being supplied princi-
pally by tnhe force of the herd wstcrs, It con theor:sticelly diz no
deeper, being innibited by the water level of its "master," the Gulf of
Mexico. It assuncs cerizin cheracteristics which ere favorable for
least tern nestinz, Ite courze becomes aeondering over & brocd flood
plein, and the slowing of the current cauces the deposzition of suspended
gsedinents anl ithe resultant formcti-n of s=ndbars eand shnellow weter
ereas, The C.io and fiscouri Rivers' mcster is the Mississip-ni River,
In their heedwaters these two sireoms ars relatively sircol nt, with

o

narrod velleys, swrong currents, cnd fewsr sanddbors, As they epproach

)

he Missiseippl River they meture and begin to droo sedinents which form



bers, Sendbars also occur o immature sirenas wWnere & tempors Sreie

is reeched or = iributary strezm crusce slowing of the currsent. The

“iseouri River exnibits theze last cheorzcteristics on its upper wrotors.
The lecst tern in not known as a breeding species on zost parts of

-
.
\

the Onio River, Above Owoasboro in Daviesz County, Kentuciky, the sireaxn
is relatively imasture. 2elow this, sendbors ore comnon., (See Fijure 8
for illustrctisn of the imusture sirerm coaditions,)

The liissiesippi River north of ite junction with the Miszouri River
is en imacture stream, Foracrly the meny tributcries on its up-er

w=ters provided enougn sandbzars, st le-~st 11 the eectern Iowa re_ion so

th2t lezet terns cccurred so-rinzly ia sunner, lorrissey stntes thet in
recent yeorc tne maintomance by river autroritics of a nine-foot chennel
by dems along the river has prevented the foraztion of eandbirs, Cn a
flight froa Doveaport, Iow-, to St. Louise, lMissouri, he scw no burs
evovs Keoxkux, lowa, where thoy were once pravelent from June to 3epte-bder,

The building of dams on other portions of “he !liesissippi end llissouri
Jiver sy:ztem, if continued, mey in time further reduce _jood lzc-t tern

’
necting sites, At Sioux City, Iowe, Youngwerth (1932) writes thet
)

zovernmzent Wworik on the channel of the Misscuri River, such 22 revetaonts

s, ury czu-e the teorns to nove furthsr upstre m whe

"y

bors etill exict, Tigures £ - & illustr-te soze of the ciraer i cherschers

Tme II.  In the western poriione ¢f the lirst terne! ronze reole
level is @ less iasortant fuctore Ot such sirecms rs the udngeor Missouri,

Plztte, end Ciwmcrron Rivers the controlling £:ctor in the foructicn of

ecndbire ie an srid sus.er condiition, In

\

nz pleins arce hervy roinfeall

e

3 : ; A ~ye - [ ~ , p mn oy e . o A
comze in wiiter end springs At thece sccsons the gireczms are ot flood



stazz end crrry lorge auouats of sediment, In sumaer very little rain

f:lle, Tre rasult is =a abrupt lowerinz of the woter level (or ceaplets

m

toowizction of flow) end conseguent deposition of the lar_e quantities
of sedimants, Figure 7 illustrztes lhese suuaer conditions, AL tuis
time there is often more sani tlien weter,

Dur:tion, The ucre precscnce oi scndbars ig not thas only limiting

Fel

fzctor, The life cf most bars is sacrt, lesting often oaly frou ous

o
%

flcod to tiwe next, Usuzlly, a2 new bir will be formed nerrvy s=o tust
terns er2 not elinineied eatirely, As mentioned previously, Coffey
found the terns retiher uncemnon ot Mesphis during 1953, proboudly becauege
one of tiiz main necting buirs wrsg wonshed out,

e Bell Island sandbrr hes existed with frequent chringes in fora
for cver ten yeers, watives of thie area rccall itz foraatinn &b lcast
thot long ego. Tue toocgrephicsl mep of thnat locelity printed in 1938
sitows thet it was precent in rsduced size et that time, Trobobly the
lerger eand older burc greiuclly acquire the larger verneriecs, elinough

data ere not &t hund to prove this.

Heizht gbove wtire A Dur which ic imzcrced by eqiell riscs in woter
—

level is ot cuitadble Zcr a ternery. The 3ell Island bar ot ice cunter
is ebout ton feet zbove the weter, anld the ternery is situated from
ebout five to tsa feet cbove weter, In the plaians erce whers little
or no water ic in the streem bed during the suaner this eleviticn is
lees important.

Isolaeticn., Isolzstion pleys en uncertain role in the succeszs cf a
ternery., A bor which ie readily availeble to land predctors eal huamans
is less suiteble than a bar coapletely surrounded by water, Youngwortin

strtes thet ot Sioux City, Iowe, torneriss ere alweys locczted on bdors
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surrounded by water, Publiched litercture end personel couaunicztion

indicete th-t the situstion is rather veriable,

Sell Islend is connected to the aainland, but its lerse size, a
heavily wooled erea necr this connection, end loceéti-n of the tarnery
over one-half mile out on tne bar, provide zood protection froa huaans
end most animals except other birds,

Weter Level Fluctustions

Tern colonies =re in constant dvnzer of bdeings inuandsted by flood
weters, Marine lezct teras occesionally suffer from tides, Hegor (1227)
in Maseachusetts found le~st terns nestingzg so nerr the ordineary hich
weter mark thet eny unusual storm or tide winhed awey the e s and young,
However, tne plhienowenca of W' zh-water conditions on rivers is frr more
resular, occurrinz in epring frowm ierch to mid-=June,

Janier (193C) presents dote which indiccte that the initietion of the
breeding cycle of thz terns ne=tinzg on bars at keuphis, Tenncseee, wWos
closely correlated with tne fall of the river to norual wuter level
efter the "June rise." 1In even &n 2verage spring reinfall the Miseiseippi
River systém draine so vast &n erea that enouzh hish woter occurs so thct
the sendb.rs are inmersed., When the river has resched low woter agein
(by lste May or eerly June) a final rise usually occurs., 3Janier (1330)
noted thet in e period of ten yeare et Meaphils the woter dropped lower
then boer level sbout June 18 on the cvereze, Figure 9 chows Ganier's
correlations of woter levels with beginninz of nesting, In 1923, with
nih woter occurring until mid-July, terns necsted later, In 1921, with
no hizh woter c¢fter Mey, terns began nesting ecrly in Junea,

Vaiden odelieves that the beginning of nesting is governed by water

levels, Fe usuclly observes birds besinning to nest &t Rosedsle,



Misaiseippi, betwesan June 10 end 1%, since bcre zenerally become exposed
durinz the first two weeks in that wmontil, In soze years necting there
hes been delayed to ss late as July when rains on the uprer woters kept
river levels hizh.

Tout (1947) etztes thet in 1923 sandbors on the Platte River in Lex-
inzgton County, Nebraska, did not aeppe~r until July., A visit to
terneries on July 23 showed thzt most of the 18 nests found contcined
e:ze and a faw young, Thus, necsting prob-bly began immedintely cfter
the appecrence of the bars,

In Iowe, Stiles (1939) observed that the Miseouri River at Sioux
City is usually not low enouzh for bars to be exposed until the first
weex of August., This condition in 1977 resulted, as alrcady mentioned,
in younz still not able to fly in lete Augucst. According to Stiles,
flood stegze at Sioux City ie 19 feet., S-ondbers start to epperr et eizht
feet, The maximum level for 19727 occurred on June 21 whea the water
stood et 11.8 feet. The minimum wes cn Septenber 23 et 1.6 feet, The
meximum for 1928 wes 1%.2 feet on Merch 24, On June 28, 15738, the water
stood &t 11.5 feet, but the maximum sumaer rise was not until July 8
when the level rose to 12,7 feet, 3:rs became exposed on July 295, 1937,
when the river levzls dropped to 8.4 feet, and on Auzust 7, 1938, when
the gauge showed 7.2 feot,

Apperently the conditions found by Stiles were not typicel, Young-
worth (19320) hes observed young able to fly and beinz fed by edults et
a nearby leke in the Sioux City rezion on Ausust 7. He elso saw a large
flock of pernaps 120 birds, includingz young and oldi, on e Missouri River
sandbar on Auzust 3, 1971 (1931).

At 3ell Island in 1953 wsater levels were sucn that the ber did not



appeer until the second weex in June., Fizure 10 shows that the June
rise began ebout May 21 or slizhtly before, The gsuge gt Shawneetown

is out cof the weter below 20 feet. Pool sis_e (which may be considered
the normal sumner coadition) is 10.9 feet. 3ince the bur is approxi-
mately ten feet, at its highest coint, above pool steze, a river staze
of 20 feet would plece the weter about even with the top of the bar,
Thus, before May 13, 1953, the sand w=z at least partly exposed., It wes
immersed from May 13 until June 4, at which time it szein became exposed,
W¥cter levels dropoed steadily, sccording to the officiel river observer,
at Snewneetown, Illinois, until pool staze was reached in wid-June,
lesting prob=bly wos initiated econ rsfter the bar apperred, since

severel nests with eg.s were present on June 20, Because of severe

&5
drought conditions, water levels rameined ac:ir pool steze during the
rensinder of the nesting eesson end through the eutumn, Minor fluctua-
tions of one to two feet occurred periodically as a result of dem
operations on the up»er Chio River,

Cnce low woter stoges heve been reeched, l=ar_e floods are rare in the
eestern psrt of the terns' range., Thus, the gre-t hazard is not
destruction of the terneries, but delay in the brecding so that necting
is either exceedingly lote or not atteapted at ell. Vaiden obscrves.
that on the lower Miselssippl River fluctu=ztione of =ny gsrect magnitude
froax rcin on the upner weotore «fter the spring flocds cre rcore, since a
considernble ancunt of rain muct fcll to coucre 2 rice of more tren a
few inches o the lower river,

The possibility of a sudien rise of wzter sufficient to inundste the
terneries is auch mors resl on the arid plein's streanss, 3aunzertner

strtes thet in Cklenona recting eites in the river bottouns zal on the
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salt flats are st tizes destroyed by weter., The sucll colony on the
Ciaarron River in Psyne County, eccording to theot writer, aucst be
covered by flzeh flocde severzl times during soie secsons, nece
streams are necrly dry most of the suuazer, bul their proxiuwity to
western uplcnds sudjects then to these flach floods froa reinfall in the
mountains,

The preceding date would seea to indicate thet bejinning of neating
is dirzctly correlated with ceesation of spring floods, From this i
aizht be assumed that in those exceedinjly rare yeurs when eglzoet no
riees in water level occur, terns mizht bezin nesting earlier, Gonier'c
(1920) 1921 correlations (see Fizure 9) inldiccte such a suppozition is
vzlid, However, on July 23, 1352, King (1727) found en ectimet=d 15 to
20 pairs of least terns restin,; st iud Laize in 3Buchanan Ccunty, Micsouri,
Four nests still conteined egzs, Mud Lake is an ox-vow luke in the
Missouri River bottomlands not far frca the river, Thus, it is poseible
thet flocd waters did cover the lake in spring. If not this record
aizht be good evidence egeinst the correlation theory,

Further investigoticn is needed on the oroblen just diecuescd,
Grester xnowled e of bezinning of nesting end flood stazes wizht reveel
thet a physiologzgical adaption hos evolved in responee to the flood
conditions which exist so regulcorly eech year, end that the birds could
not nest earlier if conditions were fevorzble, Youngworth ezrees with

this theory,.
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Pigare 5, A typical etream at grade level.
fne Red River at Snreveport, Louisidna.
Note the meandering flow and tne large Bars.

\ Sendbars.

VERMILION

Pigure b, A drean at temporery arade level,
Tnes Missouri RBRiver near Vermillion, Somtn Dakota.
The stream slows down as it flows across level
plains. Tnis and the junction of tne Vermilion
River camse sandbar formation.



LEXINGTON

Plgure 7. A typical arid plains stream.
The Platte River at lexington, Nebreaska,
The dark lines in tne atipled area indicate
the interlacing and extremely smell water flow,

INDIANA OHIO

KENTUCKY

Jigure 8. An immature streas, :
The ORkio River at the Onio-Indiana Border

Note tne straignt course and lack of
undb.rl.



-33-

“(0L6T ‘dejuen woxy perdepe) uley jswer

I01J0qU} @U3 JO ewy] FUIISEU DU ‘eesseuue] ‘siydwen 3w
'ISATH JAAISSIESTN JO U UGGMleq UOTjwIey °6 SrnBd

0
//V“l -\ TN . . ot
-yl N AR L u
. ///In\.\j N 1 &
S —" %
../.Y A -l;a/aomm\ﬁ.mwdhlnwun ~ 18 o
3261 [pre1 woog l\//\\/ TPDAAYNY
| / .m
// 6261 BSVQ - o W
1003 §{—eaFeig ToOTL / . v X ivgT| -
o rill\ <¢dTﬂ" . .ﬂy ug
1 ot of 0z Qheq of 02 ot T
3 suFuy Ltup eunp



e

( *suogyvAlseqp
Teo1J0T0IpAH PUY ?3»33-5.8 ‘neaing
IeUieey ‘edlewmo) Jo juewisedeq °g§°Q)

*€G6T JO ioumms U} JGATH OJUQ OU3 UT PUETSI TS 3V UIGY 38V
J0TI9UT 8U) JO JUIIseU [T STOAIT 9194 JO UOTSWIOLIIOD . *0t eIy

ot

LO2

i
4
42

ot ot 02 ot of 02 ot ok ot

q064 uy efmep uo uFrey



Wezthner Conditions

Casual weather obscervations mcde by the suthor in the 3ell Islend
ternery and data provided by the Weather Bureau et Evansville, Indiena,
were quite coumparable, Rainfall et the two locelities differed soue-
wnet; consequently, these measurements were obtained froa the official
rainfall and river obcerver at Shewneetown, Illinois, one uile from
the ternery, Figures 1l end 12 illustrete these weestlher conditions,

Temperature, The weather factor of most iuportance in the life of
the ternery is tesperature, The nesting site is always coupletely
exposed to the sun, wiich causes surface tempecatures of the send to
renge from 3° to 15° higher thean surroundinz noruel eir temperatures,
Stiles (1929) found thet in the terneries near Sioux City, Iowe, sand
surfece temperaturcs frequently exceeded 100° F., and he theorized
thet incubation of the eggs wes partially by the sun, He examined one
ezg which was neerly ready to hetch, but for which his observatiocns
indicated little incubation by the parent birds, It is generelly ac-
cepted thet the optimum texzperature for successful incubation of most
birds' ezzs is about 97°, At Bell Island both &ir end sand surface
temperature exczeded this by as umuch es 15° on many deys during the
nesting season, Such teupereatures would probabdbly be harmful to the eggs,
Shieldinz; the egzas from the sun was necessary here to protect then,

Hish temperetures can elso be harmful to younz terns. Since no
shelter from the sun exists, the youag suffer st teaperatures of 90°
unless brooded by the adults, The euthor saw no young whose death wes
attributable to the hect; however, when the chicks were being weighed

and merked they usuelly ran into the shedow cf the worker or occasionally

inside his trouser leg.



Wind, Wind serves to modify tenperature and humidity, but witn
increase in velocity may cause minieture sandstorms wiich cover the eggs
and/or young., Ganier (1970) believes thazt such storas mey be an im-
portant mortality factor. Stiles (1929) found & sinzle ey partielly
covered with sand, as elresdy mentioned., [Ixsaination showed thet the
fetus wes elive, Thus, buryinzg of ez;s msy not be fotel in itself, but
beccmes so with the resulting nezlect by parent birds,

Tout (1947) found eeverel de=zd least terns on sandbare of the Platte
River &, Lexington, Nebreska, on June 17, 1953, A snell tornedo and a
heil storam had crossed the river throuzh the ternery on ey 22 and June
7, respectively, reducing the colony to about helf its former size,

At the Bell Ieland ternery no sandstorams were observed that were
lerze enough to cause any demzge to nests or e;js. Compositicn of the
substrate is an importsnt factor in the effectiveness of the wind, The
3ell Islend bar is laerzely coerse sand, but the majority of the teras!
nests were on the gravel accuaulations which uare not effected by ordinary
winds,

Rain, Sumser in most of the Mississippl River draincge is a period
of low rsinfall, ‘'Whca local reins occur they :rz usuelly tnunderstorus,
brinzing torrentiecl downpours, Their effect on the terns is occasionzally
disastrous. On July 8, 1920, Jeter found & trcrnery et Shreveport,
Louisiena, thct hed suffered considersble demaze by reinfell, He found
a broken ezo-shell, an e:g in the send which had been washed froa the
neet, and nects which appecred to heve been disrupted,

The yeer 1953 was one of severe drought in the Midweet, and cconse-
quently rainfell et 3ell Island was nezligible witnh no deawc ge inflicted,

Associated with this wss the percentege of sunlight., Table I shows thet
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few overcast dzys were recorded 2t the ternery, and also suumarizes the
other weather conditions,
Food

Compoeition, The food of the lezst tern consists elzost wholly of
aquatic macroorgenisms, The Marples (1941) fouﬁd that the principle
diet of the species in England consisted of 1,87 per cent fish, 96,88
per cent crustecea and 1,25 per cent merine mollusks, They found no
trece of frechwater forms in the diet, Collinze (1929) stotss that the
lezst terns at Blakeney Point, Norfolk, Englend, fed principelly on
fish, send eels, annelide, mollusks, and crusteceans, Witherby (1941)
writee thot the lesst tern'e diet, besed on enelysis of six stomachs,
consisted entirely of animal metter of which 97 per cent wcre crustacea
(*fipidacea, etc.) and Annelida, 2 per cent were fish, &nd 1 per cent
were merine Mollusca, Four stomechs reported by otlhier writsrs contained
small fish aad one wes full of send eels (Auwzodvtec),

Such a variety of food is nct acvailable to the interior lecct tern,
Observetions indicete thet ite diet consists elaoct whelly of fishg
rowever =t Bell Island, Jrewer exzmined the etomach of one specimen and
found thct the contents were one sacll unidentified seed, a.ad a fre;uent
éf en unidexntified insect. It is »nrobcble thet these were both con-
tained in the diet of a fish which the bird had ecten., At no tine
durinz the observ-tionsg were the terns seen to catch or carry aunything
except s18ll minrows, Thesc were occasicnelly found on tne scad where

)

they had been dropped by th

[}

oirde, They ell appecrcd to be of the
scme species, but were nardly identifiable 1a their alwsys mutilated
condition,

Ca July 27 the suthor scined the shallow wetcrs imnsdictely sur-



rounding the iclend wrere the birds fed., Using & 20-foot seine, four
30-foot circuler drags were mede, Tne collected fist:es included 297

minnows (eiroris blennius); 37 suckers (Ictiobus cp.); 1 gizzord shad

(Dorosone cepedienun); end 1 sunfish (Leromis zp.)e All were less than

two inches in length, The river shiner (Nciroois blennius roved to be
=)

the same as thoce found disccrded by the birds, end nrobzbly wze the
dominant food of the terns,

Availobility, Terns ere seldonm seen feeding outside the challew

weter arcas of the river, iany writers have noted that they feed on
necrby shellow lakes and bzyous, where thece occur near the terneries,
On thoce varts of the river where zendburs are gdunient thers ere necrly
elways many shallows, Where these do not occur the birds mrcy hove to (o

4

long dictences for food., In the arid pleaing re icns the strecis cften
zo completely dry and the birds then seck water holes cad conzsregate
in lerge nuabere to feed, Tout (1934) found such a cituation in July,
1924, whea there was no water in the North Pletite or Soutn Plette
Rivere wezt of the Lincoln County, Nebreska line., Water weoe present

)
Y

in weterholes froa Birdwosd Creck and dreinesz ditches, ani here dozens
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TABLE I. S «@unRf COF PRI CIPal ¥<ATisR FACDORS FOR
Ty LOWA2 010 RIVAR VALLED IN SJuMKER 1953

Tenrarature PrecToTtatlrn ¢ 4

w Sunsiiine
1953 (Da-reas F.) (Inc.es) (W.P.3) | (p,,; Sant)
Lontn dax,| dir. | hve, ‘ater Ave.| .iax.
June 11 .3 .2 1.49 G 4|y 40
uly 9y M J79.9p 283 0 T7.1] 31 7
Aagust| 100 | L3 | 77.1] 1.4 O, 29 | 9

Auiit nnal ResArks.

June was tne 1ourtn warmegt and uariest June on record »ithn

o] -
an avera-e temoorattre 5,0 &iunva naraal, On 23 days t.e teunere
ture exceetan 0°, The averaze relativa numidity was 75 ner cent.

. o g
July nad 20 uavs witn tes~-ratures nver 90 . 4ne avera.e rel -
tive rumidity wag 71 ner cent,
a.2ust nal 18 aays witn teupe-atures onver 370, Tne avern.e
relative nuaniiity wa= 72 ner cent.

Ail aata except rrecinitat: nn recorus irra J.S. Denartient
of Cnunerce, eatier Bureau, Local ClimmAatnlogical Data
Sumuary, Evansville, Indiana,

Preciritatinn aata tron Cii.atnlorical and Hrdrnaloazic Observ-
ati~ns supoli=1 b’ t.e n:fickal ossarver at S.u.vneatnwn,
I1linotis.



LCCATICH AND DIESCRIFPTICH CF THIE SULLIZR STUZY ARsZA

Location

3ell Island is &2n islena only at high-water stcges. At normel saacer
water level it is a peninsula extendingz downstrezm froa tre Illinocie
shore of the Chio River, located et latitude 83°3'; longitude 379471,

On tne United Stztes Geologiczl Survey topographiczl nap of the Shawnece-
tommn, Illinois gquedrangle it is situzted in township 9 south, ranie 10
easte Fizure 15 is adapted from thne tovozgraphicel map and shows the
overell view of tne island and river,

There is soue question &s to whether the seadber is loceted in Ken-
tucky or Illinois, Loctl zuthorities concider it e nart of Koutucxy.
According to Unil Lrtes Geological Survey Bulletin 817 (1930) the
north bank of the Ohio is the nortih boundery of Kentucky, the exact
line beinz fixed by the low-wetzr stoge of the river., 3Since et low-water
the island z=nd bor are broadly connected to the mainlaud of Illincis, it
will be considered as part cf thet stete in this peper.

Descrip*ion

Bell Island is one of Lhe lorzect and oldest islands cn the lower
Ohio River. From its sunction with the meialuind to the outermest tip it
meezures eppyroximately 6633 yarde, The hiher, ollier and wmore stable
portions are coverzsd with e dense flood-plain forest similar to thzt on
the edjoining river benks, The trees range froa zbout two te five inches
in diameter, The doainant cpecies ere black willow (Salix nizra),

cottonwood (Posulus deltcides) and red meple (Lcer rubrum),

K}

The sendber extends 2492 yords downstream from the outermost woodland,
and at its widest roint it is zbout 670 yerds ecrcss, The totcl ares is

860,805 square yords or obout 120 acres, Ite height ebove water level



from five to ten feet, ond this portion of

(6]

wey from the shore range
the ocr forxzs a sort of platecu sloping grajuslly to this weter on the
1zinstresm side, dropning off sharily to the woter on the lagoen side
(between tne peninsule &nd the river b-nk), aad falling rether =bruptly

near the point to an arca of silt end send =so nenr the water level that

t is submerzed with the slightect rise. Figures 13 and 14 :ive soue

e

idea of the lorze size of Lle bar, and illustrete come of the points

just mentioned,



=4l

Figure 13. Tne mainstream side of tne var. Note tne graaual
slope of tne snoreline o tue waLer.

Rigure 14. Looking upstreaan over tre oroad expanse of tne
bar. Note tne drirtwood accurulation lett by receaing
floodavaters.
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THx 3x9°DIXNF CYCLE

At the time of the writer's srrivel on Junes 19, ezg-loying wes well
underwey end most of the courtship hed been coapleted., In an ettep
to piece together the basic elements of the pre-parentzl phocses of the
cycle, it was necessary to rely to a great exteant on the observations of
others, Richard Brewer made liuited observatione in the vicinity of the
ternery several tinmes during April and iay, anl & few observations of
courtehip were recorded efter the zuthor's errival,

Arrivel in the Nesting Area

Several euthors, including Palmer (1941) and the Marples (1224), have
described various methods in which coanon terns arrive in the genercal
area of e ternery. The author found no such classifiable errivel habits
with the interior lesct tern, either from the literature or from personal
observations, The birds travel in enall loose flocks, and their arrival
in the rezion of the ternery is gradual. Vaiden, though he eaphesizes
thet his obscrvations were cacual, has obszcrved flocks of froa 5 to 20
birds probably in uisretion and feedingz elong the river neer HRosedcle,
Migsissiproi.

It has alreedy been showm thet from mid-May until esrly June in the
centrcl part of the birds' renge flood waters usually cover the nesting
bars. Thus, when the terns crrive they cannot go direculy to the

3

e times they

(&}

ternery but must weit for tnc water to subside, At the
cen be seen feeding alony the rivsr and ncarby bodies of weter or
perched on drift accumulations. Courtsnhip may bezin at this tiae.
However, until the bars cre exvosed, continuation cf the cycle beyond
courtship is helted.

It is this fact which sels thne interior leacst tern epart from coastal



nesting terns, since the latter ere almost never deterr=d in the breeding
cycle by flood waters and mey bezin nestingz activities as soon as they
arrive, Tnus, Pelmer (1941) and the lMerples (19324) found in their
studies of the coanzon tern thet in mid-nesting season nearly all phases
of the breeding cycle were being carried out concurre:xtly by differen
pairs within the ternery., Individuals which hed arriv:: late were in
courtship, while other peirs neorby iicubztsd ezzs,

With the interior least tern the activities of elmost all meabers of
a colony are synchronized by the high waters so thst with few exceptions
all pairs are in the same pnase of the cycle at thec saze time,

Courtship

Courtship display in terns is rather well known. The sane beasic
performance is found in necrly all species with variaticn in eech
species and in individuels, In the least tern the different pheses of
display in tnheir 2poproximate orcder cre =s follows: aerial glide,
posturing, parade, copulaticn, and incipient nest~buildingz,

The author obaserved courtshio eaong a group of about 10 terns at 3ell
Island on June 20, These were birde which had errived late, since
ezz-laying was underwey in the ternery., They were perched on the
mud-flat point of the bar or flying over it (see Fizure 15). It should
be stated tnat designation of individuzls es male or fenrle in this
paper is not certzin, dbut is based on the sctione of the birde, occosion=
elly corroborated by obszrved copulation.

Aerizl fli-hd, On severezl occasions & tern cerrying a small fish

flew aad glided at a heizht of sbout 50 feet with another bird following
closely, Their positions soon reversed, In flight they meintained a

peculiar quick deszp wingz stroke. Pelmer (1941) stetes trhat the aerial
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rlide in commen terns is a continuation of the fish flizht, a sociel
o —

activity taking place b=fore cou.rternip, There is cppereatly no w2ll”

d2fined fish fli:ht in the le:st tern. In f=ct, in controet to the

well-defined e.:.d co.plex flights of e clide
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Posturiiz end parcdiaz, Wnerees the eocricl :lide may st tines be &

social activiiy, scosturing is -~ intagrel part of courtshin. Accoriing
to Paluer (1941) the cctivities of courts in are nct necesserily a part
of the msiingz phase, since it is extrenely nrotable th-t ectusl pairing
of the terns hasz elreniy taken ploce ewrliecr in the cpriag, or the birds
have bee.. mstz2d eince the provious suncer, Courtsiiip, thus serves to

breck the socicl rel-tiunship behavicr, innhidit male bzh-vior in the

e of the reir, meintain the

[

feazle, synchreaize the reproluctive stot

In the int:crior lecct tern the seriecl glide mey be quickly followed
by the birds coming to errth =ndi rosturinz. The following is an account

<Q

of = typical exan;gle of pozturing =:3d parading observed ct the >oint on

June 20,
As several birdis stood near the edze of the weter anotiher tern,
o

probrdly a melz, flow over the sroup with 2 litile fich, All tle birds

in the zrouy colled kueu-huzu-kueu-kueu zs the flying bird "A" pecsed

cvorhesd, MM

offered tre Tieh, Insterd of takin

nan
Y

to peck hin, then flew hurriedly eway but socn &pnrozchied enother

tern "C", still carryiag the £ish, end prereated it to "C.' Insterd of
R T « Man WAl o 4 A o~ with he d held hirth nan
rushing et "A", "C" cseumed en ercct nose--with hed held hizh., "4

then &sszuncd a bent vocture--with bock nunched, hecd down, wings droored,
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and bill per-1llel with the :sround., Holliin_ the fich nerr the caudel
fin, "A" ctood etill while "C" ehuffled in e counterclockwize direction

003

eround him, "C", efter mskin; esbout one circle, suddenly tooir the fi:h

froa "A" snd cte ite "A" thea postured with bill pointed upwrrd ot ACO
a1l winzs raiscd dbut directed bockwrriz, In othier odeservetions of the
scue procedure the "C" bird 3id nct ent the fizh but dronred it cfter
nelding it womentorily,

In 4he firszt prezentition to "8" the nesctive resction of thet bird
indiceted th-t 1% wes rlso & mzle dird, Terne aprarontly cennot dis-

tinzuish between sexes by plumate but rely on the described procedure,

40 3

Tne ~olnt crex rrobably was not nort of the ternery, since the &t
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disrez-ried theo chsaerver lhere in contract to the ~ze reactions in

the nest erea, Thue, courtchin, in cecntrest to thal in coson teras
(Palner, 1941), did not tclre plzce wiithia the ternery, at lenct while
the writer was precent,
Corulation, Courtshin btehavior st 3ell Island wis nob obe:rved to
terainate in covnulstion, 3*iles (15%9) found th-t leect torns ot
)

Sioux City, Iow=, bezra conulction soon &fter arrivel in Mey cnl con-

tinued throush June =nd July. At Bell Island copulation wus nct

¢

POl

obzerved after the third weclt in June. he followingg procedure of the
sexunl @ct wes noted et the point (where the courtshis observotions we
mzde)s It Wrs not nreceded, et lerst Ladic-ely, by the poocde,

Two birds =tcod eide by side., Oue wes in an ercect -osition, the oth
stooped witn herd down ond winis elizhtly extonded at the sidos, 3Soth

birds moved their heads froa side to eside, The erect bird moved clecs

the crouchad bird and mounted, Both birds called Xuecu-kuzu-kusu=-kue:

with tills closed, Covulaticn lasted sbout three seconds during which

5]

er

2 to



time the birde' bills wore inbterlocked, Gubdsequently the mzle flew auwey
and the fenmele reaszined, Zhe prceened pezeively cnd zave no call,

Stiles (1939) observed an intereztin voricstion in the courtship
procedure., The routine which he deccribes ssens to combine tiie aerial
glide and copuletion and omitsz the zosturing end porzde phescs, After

execution of ine ecvriszl glide (es deseribed evilior) the feurle pluunacied

to the wcter fcollowed by the wnla, Tale uny hove been the fizh chrre

/ LN . - N 1. 3y
of Felner (1341) or tne vee eonr of the Merples (1974), The birds ware
very close teyguther in this dive, aend ae trhey &li hted on lhe weter the

female took the fieh from the mele wiilch wos claost on ner bufore thoy

recched the wetore Cugulaticon took place quicikly and lastsd only a few

Iacirient nest-buildingze. This includes scrape-miking and pebvole-togs-

e}

e leest tern., It may occur before or of

=

ter cosuleticn. 3ot

cexes perticirate, but cccording

2

to other workers theis acticns by the

4

nale ctisdlote the f2vcle to perfora similerly, Terns et 3¢ll Island
were not obscerved to maxe these »riificial necve Juriag courtship, but
the bar was covered with hundreds of depressions, ucde by the birds,
wnicn contsined no ezgs. It may thus be agsuuacd that the cct woz per-
formed ecrlier., Psbble-tossing repleces the twig-tossing cbserved bty
Palaer (1541) in comaon térns, Since lecst teras use no motricls

other thon the gravel substrete in construacting nests the ressca for the

substitution i< obvicue, Feblile-tosting was not notew in th: courtsnmipat

Bell Islend, but, ez Peluer (1541) pointe out, such activity may de

carried cver into olher phasse of the cycle &z e substilute activity eu-

ployed in tiues of anxiety., Thus, &t Bell Islend, the pedble-tossing woe
A

noted in birds which were enxicucly atteading the young in the fece of

some dongar such &s ithe precence of other birds or huwneans,
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As s00n as the nectin:

o

bor becoues exposed 1t 1s occunied by the

ernse The send dries quiexly, so th-t the birds are not hu persd by
meiet conditions, At Bell Islend, e -z-leying prod:zdly besan very
shortly efter occupation, Ffor at the tiae of the writer's errivel on
June 20 the ber could not have been exvceed ncre then ten or twelve
doys; still most of the nestz conteined es;s,

O

ze of interior leest ter. colonies is

=3
5
®
©
.JO

Size of terneriee,

veriable »nd ies difficult to correlate with any physical chersctoristics

)

of the habitat or with the erea of occurrence within the rsn_e. 1In

he bir znd the

[

ze2neircl a direct relaticn exists between *the sizz of
coloay., The largser cclonies usuclly occur on the lzr ;er rivers which

ncscecs the lar -er bere, zlthouzh there are excepiione to tni

6]

<3
(o
Fie
jo R
o
jat
o’
¢
—
’_l.
Q
<
(o]
w
c+
o
2
ey
n
o«
el
N
H‘
"
«
'.-lo

s evout the moximum numder ver colony
in the Roeedzle, lMiesianipni, rezion on the Mississippl River., This is
feer then found by olher workers on the lower part of thot river,

Coffey (Gunier, 1770) found ebout 50 birds present on ifiddle 3or

ct
P
| b
«

necr lemphis, Tennessee, on July 71, 13285, and found three nects in

colony on Au_ust 3. It i3 probsble thut this siall nuacer of necsts

”
w0

not good evidence of the size of thet ternery. Austin (1549) stutes

thot there ere few non-breeding zdulte or "drones" in comaion tern

colonies, thorefore tiie number of birids cen be used as a good indicaticn
of the size of th2 nestinz ronulation., This is prodctly true with le-cst
ternc also, and wes definitely so in the Bell Island colony. Thue, the
S0 birds observed by Coffey may indicnte a colony of ebout 25 pairs.

On July 17, 1929, durinz the height of ihe nesting seeson he found 13

nests in the szue eareg,



Mengel noted a colony of 4O or 50 btirds st "Kentuciuy 3eni"™ in Foltou

Coanty, keatucky, on June 12, 15357. Le found a0 nests and it is probeable
thet at that early deate no ez;s had been laid,

On the upver Missouri River in Iowe, Stiles (1939) found thr-t terns
nested in small colonies of 10 to 12 pairs, In neardy South Dakote,
Visher (1915) stztes thet colonies of 7 to 8 peirs are the rule on the
Verailion River near its mouth,

In the plains rejion tne colonies are generally sualler, Wycoff
(1920) not=s that a ternery at Lexington, Nebreska, on the Platte River,
never contained more thea six peire in 12 yesrs of observation,
Bencxkeser (1943) observz=d a colony of five pairs cn the South Plstie
River in Keith County. Tout (1947) in 1923 end 1529 found froa 17 to 22
nests in terneries st North Platte, Nebraska, at the junction of the
North anl Soutn Plette hivers., Tucse cre unusually large cclonies
judzing froz other recosds from thet states Long (1940) lists & colony
of five palirs at Coolidge in Hamilton County, Kansas, ca the Arkanscs
Rliver,

Cn the Red River zt Surevevort, Louisiane, Jetor discovered turee
nests and eaw cbout 20 birds on July 1, 1930,

In the 3ell Island ternery there were belween 55 aud 6% birds press=nt
at the hei;ht of the nesting scesong of 1952 aad 1%Z3, On June 25, 1927,
in mid-sfternoon, tne writer wos able to count 28 iucubdbuting birds froa
the blind., It is probedble thrt sorne birds were not at their nestas, and
not all nests coculd be seen from the blind, Thus, it is kuown thet
there wore at lecst 30 nests here, Tnle coincides closely with the
nuaber of zdults counted on severel occasions when thie whcle sroup wes

in the eir chusing a crow or wulture whicn ned ventured too near the



ternery (see the saclice on social ectivitics).

The Bell Island ternsry is one of the larzect, if not the lercet,
of tre interior le:ct tern colonizcs in existence, In putlished literc-
ture or ia the personzl correr-pondouce of verious wvorkers with the
writer, no ler_or terneries have been reported,

2 PRI B ] o - : s ) - BN -y N 3. &
DistriLubti-on of the birig in the ternery, Le ot Lorzs, unlike other

clozely relcted species, charecteristically do nct nest in ceoipact
greoupse.  VYnildoa reports an exception to thle in the discovary of 14
pairs nesting in an area of not tore then one-quarter acre gt Rozeidule,
#Micsissipri. Stiles (1939) strtee thot in Iows, the birds' nests zre

well scettcied--often es much as S0 yards aport,  Wycoff (1352) reported

a mexinmun of six nests in an area 79 by 122 feet at Lexin_.ton, ilebresce,

y]

Tiie Bell Ialand eundbor is epzroxiimately 120 a2crecz in area, Teras

&

could have ccriceivably nezted anywhere on this area with little dan.cr
irou flocd weters, Thae ternery was distributed over en sree ¢l clout
28 acres, giving a deasity of ebout o7 nests per ccre, Tne fisure

does not sive an accurcte nicture of the distriduticn of nests, however,

for gzenerclly srecdliing trney were locsated in sroups cof five to ten
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souewhet closer togethor then ialicated, During

]

ovserved 8 gzri-circle of scven nests spece

"~

sumner stuly the write
an averese of 14 feei aprri,

ects erz ususlly locstud well back from the water., Gonler (1530)
states thet & colony neer Tiptonville, Tennessce, on the llissis=ssippi
River wes sevoral hundred feet froa the woter and well out froa the
willows, At 3ell Islend the tirnery wos in no den_er of wminor woter
fluctuations and wws a minimun of 66 yerds frona the weter,

of the eanddors wicth a sarfecs

w

Thne terns probably vrefer thoze vart
b Iy &
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of zravel ard very ccerse sanda on wnich to nect, Tnere cre indications

froz the writings of scae obscrvers thut gravel is not roquired, fo

s

ted directly on thne sand, \yccff

Fie

they speak of the egss vbelns dapos
notss &t Lexington, Nebraska, thet tzras ectually prefer the fire seud
to the gravel, He also cbeurved torns nesting on 2recc thicikly
covered with ecedling cottonwcode Croa zix inches to & foot nigh!l This
is apparently unprecedented, Accordingz to Wycoff the torns had nested
on the bur for soze yeers and their "dielike" for the ve_setution wes
poesibly overceome by their attachunent to that particular ber,

At Bell Island the writer found only five ne=te in sand. Figure 16
shows the gravel ereess (shaded portions of the bar) on which the terns

nested, The sravel accunulation formed e lar:ze oblate ring (see Figure

17) wiich was the approximeate outer boundery of the ternery andi the

)]

srea of grectest concentration of nect

o
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Fizure lo. Snhaded areas of tne par are grav-1 accumlations
on waich most of thne terns' nests were located.
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Territory and Defense
It hiaz &lresdy been shown that in tne liaterior lec-<t tern, unlike such
’

species es the sandwich tern (Thelasseus sandvicensis) and the comnon

tern, individusl pairs are widely speced within the bouncaries of the
ternery. Because of this, instences of territoriel disnute< are rere,
It is not clear just how fzr out from the nest the territory ertends,
since it is defended less stronzly at its boundsries then et the nest.
Frua observations et Bell Island the suthor concluded thst territori=s
were o0 large thet the word had little mezning, and disputes of bound-
eries so rare thzt even ihe biris paid little atenticn to each other,
Occasionally a wundering chick end the etiendingz parents would coae

too neer a neishboring nest and would Be cttacked by the owner., The
latter usually welked towcrd the zdult intruder which usually flew
quickly, or retrested a safe distance, If the intruder did not fly
immediately, the owner would dive at it until it did leave, For the
most pert, thouzh, a czsual observer seeing the ternery from a distance
without causing the tirds to fly would find it difficult to believe thet
a colony actuelly existed on the sand,

The siznificance of the usw-rd flutter (Palumer, 1941) in reletion to

territory is uncertzin, In it two birds rise in the air alwmoet vertical-
ly with tails spread and bills oren., They remein close tozether aad
continue so, often to grect hei:hts. The Marples (1934) described it es
appearing like a querrel over territory but having an affinity to court-
shin. Palumer (1241) stotes thet Christoleit noted the flisht in
Lapwings, eni thought the purvose w:s meintainence of territory.

At Zell Island the writer cnce observed two birds engezed in the

flutter. They ceme to the ground, the male (?) carrying a little fish

o



which he geve to the female (7)., He then assumed the bent pose with
bill and neck extended, Then both took off and bezzn the flutier,

rising to 60 or 70 feet, after which they sailed cwey from each other,

All the while they called kitik, kibik, kibike, The fish presentstion

indicated th-rt these birds were in courtship, and if so then perhsps
the flutter is connected with courtship or mcinteining the sexusl bond,
Its discussicn is included here since it is rcferred to Ly some authors
as a part of territoriel defense, Cbservations of the act =t Bell
Islend were certrinly not frequent enough to warrant definite conclu-
slons to the contirery,

The Nest

Comparison with other tern nesta, The distribution of nests in the

ternery has been discussed, As elready stoted they are .aore often on
grevel or coarse sand, less often ci “ine sand, Of &ll terns, the

least tern constructs the simplest nest, which is mesrely a snallow
cdepression in the sand or gravel with no twigze or other materials,

Bent (1947), howsver, states thct on beeches where shells ere present
leest terns may use them to encircle their scrupes. This is in contrast
to the more eleboreste nests of the comnon end roseate terns which often
build pletforms of zrass and sticikks when these are evailable necr the
nest.

Initistion of nest-buildinz, Incipient nest or ecrepe-naking be;ins

es a phese of courtship, At this time both edults engzcge in nect-

meking to such sn extent that the depressicns fairly cover the ternery

grounds. Meles usuelly meke the first scrapes end are tien lfollowed by

) b}

the feneles which are stiuulated by the sight of the hellows nsde by the

muless The Merples (1724) found that shoe prints stimualeted terno to
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mexe screpes of thea, At Bell Islend terns occaczionally trancsforred the
writer's boct prints into teuporary nests when the young birds wandered
froa the orizinel ecrere,

Method c¢f screre-maxin:, It tatee a very short tize for a least tern

to scoop out a nest hollow, The bird leans forwurd, necrly touching its
breast to the ground, aund brzecing with one foot, iticks the eand beckwerd
with the other until a depresesion is made, To =wold it to the boly form

it nestles in the depression and wallows from eide to side until setie-

fied that ths scrspe is suitsble,

De-cri-ticn c¢f the ne-t ellow, At 3ell Islend the writer took

(@]

cut2d necr the blind, Trheir evera.e cia-

-~

mensureaents of six neslts 1
metars Tare das t'nllnws:
Aporoxiuate Dicneter
West A 130 .

ezt B 140 mu,

=
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ct
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Nile
Nest D 140 mm,
Nest B 100 =um,
iiest F 120 mm,

lest C came neecre-t to beins no screpe wt all, The otliers were all
well defined with e depth of about 1 to 2 cn, and were ncerly circuler
in outline, Figuresz 18 end 19 illusirate two nest hellows, one in sand,
the other in ravel,

Un= of the ns=t hellows, Screpes were ncet only used to hold e;ss end

ycungz, but as soon as the younj were cble to walkx anl be;zn tc wendsr

across thre sand, the pe

o]

enta& fellowed thesn, hurriedly consiruciing

teaporery holleows in which to brood the chiclis until they moved a_cing
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Eigure 18, A typical interior least tern nest at Bell
Island. Note tnat tne scrape is on a gravel area.

Pigire 19. A nest of the interior least tern at Bell
Island. Tnis scrape is in tne finer sand used only
rarely by the birds in nesting,
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3ize of the e s, Measurewoulc vere tuiicn of 17 egse frea tre

(=N

clutches in the six n:et3 near the tlind, They sveraged 31,2 X 23,8

wme Thiz agreec closely wiih the averae siven by Bent (1547) wnd the
Yerples (19%4), The meaurements of the 17 e;:s sre yiven ia table III,
No differences in size which could be correlated with veriable foctoers
in the environwent were rnoted,

Color of tve cj s, The ground coler viried frou pale buff to olive
buff, specked end strecked with deric »rople—uivvii Lo chocclete and
bl@e-gray. Figures 18 and 19 show two typicel clutches of the intsrior
leact tern et 3ell Island,

Size of the clutche The size o the clutch of the ianterior least

P m
4

torn veries froa ono to four, but is usuclly two or ithree. nere ic
appafcntly e teondency tow rd Z-c_s clutches in tle north to 2-e_3
clutches in the czuthe In the pleins erca two and three ey clutches
ere about egual in occurrence.

Veiden stetes thet ot Rosedele, Miszissinol, two egss 1e tlhie probovle
clutch in over 95 per cent of thre neste., He further states thct while
three ez e in a clutchi ig rere, oneoccasionally foras the full couple-
mente. In the cocatrsl part of the terns! renze there is xuch variation
in clutch size. Coffey (Jenier, 1520) nctad ons zroup of 12 nests on
Middle‘Bar ot Memphic, Teunessee, in which cne coatainzd three egzs,
seven held two, sud five held one., At Bell Island tlie writer estiucted
thrt ebout 8D per cent of tne nexts contalned three ejjs, zbiub 20 per
cenit two. In Iowe, 3tiles (1939) stetes bzt the norael clutch is thres
€358, altho@gh one end two occasionelly form the full coupleasents At

]

Czahe, Nebrasza, Moszcr (1940) found twec cnl thres ezg clutcnes cioat



equal in occurrence, Tout (1947) recordesd dirfersnces in everaze clutceh
size in differeut yerrs at Forth Platte, Webraska., Ia 1328 hne ncted 10
neats of which three held one ez:, six neld thres, a.d ons neld four,

In 1923 te found 13 ne=ts, of which one held four eg s, one a ciick and
an €3z, three neld three, eleven held two, and the rest neld one, Tzlle
IT summcrizes clutch sizes froa selected staticns throuchout the iaterior

lesst terns' rou_e,

Table II CLUTCHE CI2.3 CF THZ INTIRICR LACT T

Roszelele  Memphis  Bell Island  Siocux City  Oazha  orth Plcttie
Size wundber of [leste contaianing e given cluteh
4  none none none none none 2
3 very rere 1 9 (24)** very coazion 3 12
2 =% 14 1 (&)= uncom.aon 3 9
1 47 (est,) 7% 0 unco:anon 0 2

*come of thess were proobudly incoaplete clutches.

**number in parenthesiz indiccotes approximate fizure for entire tern-
ery.

Infertility of ez s. Paluer (1741), working on coanion terns, aad

Peutlu i11 (1929), workinz on erctic terns (3torns rarnli=zz), feunld

thrt infertility of e;38 ran between five eni rix per cent. In contrasi,
Austin (1929) found that in a totzl of 17,500 e ;s laid in the coxca
tern ccloniee a2t Cope Cei only one in £00 wrs infertile,

At Bell Island gll eszs which did not hatch, such as those xnown to
heve been decerted enl thoce in nests where otrer ciiicks had hatched at
least three or four deys before, were orened., O0O:ly three of these wore
founl to be infertile, Two of the egss were in the suze neszt, All

others wnich were o-enel had chick ewmbdryos in various stugre of develop-



ment, The apparent infertility wes about 3.6 per cent (&ssuming thst
there wes a total of 84 ezzs in the colouy)s Theze perceantsges will be
discussed further under the ssction on nortality.

Table III GG DATA FUR SIL Nwuois AL Ll ISLAND

Hest Clutch Size Ezg Measurements in Millimetors
A 2 z3 x 24; 71 x 24
B 3 30 x 23; 51 x 2%; 32 x 23
c 3 29 x 24; 29 x 23; 30 x 24
D 3 21 x 2%Z; 29 x 23; 50 x 25
o 7 Zh x 26; 21 x 2L; 21 x 24
F 3 ' 3% x 23; 23 x 24; 22 x 25

Sog-laying, Hegar (1927) found in a study of the least tern on the
Messachusetts ccast thut eg; s were laid at intervals of two days,
ditherd 1941) stetes thati with the lecct tera in Eo-land, ezzs are

o » DO

laid on consecutive days, Coffey noted in a colony ot Menphis, Tennescee,
thet ezzs were usuelly leid every other day. Moser's (1940) obeervations
from Omaha, liebraska, would indicate that the eg;s are laid every other
dey. The writer did not arrive in the Bell Island terunery in time to

y y
gether any date on ezz-laying, However, it seems probecble thet ez s were
leid on consecutive days, since in 2ll caces obsecrved the ez:e hatched

on concecutive davs,

Incubation

Initiction of incubzstion, Witherby (1941) stetes thet in Enslend

incubeticn begins when the second e z is leid or eerlicr, At Bell

LA

Island incubation probebly begen soon after Lle firest ey

o
=2

wos laid,
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since, a3 already noted, egss hatched on consscutive

Hagor (1937) writes that in Messschusetts ziults losing their nests



and egze during the incubuticn period usually renest in about tnree
weeks, At Bell Islaand this wes not the czze, Fror the Lelzht of the
incubstion season oa there was a groduesl reduction in the size of tie
population and number of nests, This probzbly resulted from egzs being
lost from predetion, or other unknowin czuses, Frox delly checks on the
nuanber of birds remeining in the ternery, it was fairly certain that
none of these birds renested, at least at 3ell Island,

Lenzgth of tre incubation periode At Bell Island, the writer arrived

so late thrt moet of the ezz-leyings had beea coupleted =o that no
accurate dete on lenzth of incubation are availeble from there. The
lensth of the period in least terns has been mucn aisputed, Vaiden
believes it to be froa 15 to 22 days et Rosedele, I{ississippi, aud
computes this from the date of the first esg laid to tne drte of the
first ezz hetched (see Worth, 1540). iocer (1940) found that the period
was 18 deys at Casha, lager (1937) zives 19 to 24 days for iassuchusetts,
The Marples (1974) stete thet it is 20 days in Zngland,

At Bell Island the first egy hetchied on June 78, With en incubetion
period of about 20 deys, this would indicate that the first ezs wes lsid
on ebout June 10, Since it has been shown thot the ver first Lecaus
exnosed about June 4, tie June 10 date iz at least near the beginaing of
ezz-leying, Since the grecter pert of hetching oceurred during the
week following June 20, then the principal period of ezg-leaying wos
protedly from June 10 to June 17, Very little laying occurred cfter
June 17, since the lacst chick, so far as knowa, hatched on July 10,

Activities durinz incubcticns Witherdy (1941) stotes that with tle

leazt tern in Enzland incubation during the first few days is porformed

L]

wrholly by the feuale, Later on the azle jradually escumes & shuire o



the dutye.

In the Bell Island ternery there wis much voriation in the reletive

tLiciretion of the parent birde in incubation, Differeat pairs eu-

ployed different motheds, 3asicelly, thece routines were separcoble inuce

Lne three following tyrce:

(1) nearly esu=l division of incubation
duties witn the male seldom feading the feucle on the neest, znd alter-

netion of incudbating snd feeding for each zdult, verying frox & few

minutes to &n hour or more between chan e-overs; (2) femele performing
most of the incubstion with the male usuclly not feedinz her on the

nest but "suerding" the nect or incuboting for a short tize while she is

n
A

9

-e

ecdin (3) feaale performing most of the incubition with the ucle

feedinz ner regulerly on the nest, Froa cssual observation, ths first

method sec.ed to be the nost prevelent, the lact was next wmost comuen,

end ths szcond the lesst emloved =zmong gll terns
Dioy 3

in the colony.

Figure 20, port &, shows the degree of attentiveness of peir D during
incubation, The following observetions ere fro:x tne author's notes for
thot period end describe thie activities teaiing place ot nest D,

June 24, A,

3100 Adult (probobly fenule) incubctes,
8:02 She flies froaz the nest cryiaz wee-din, kee-lio

. —_— -
in answor to another dird flying over., Twice I hove
noted birds flying paet with fish., As the bird Jdces
so all ternz in vicinity zive this kee-iip call witih
much other chotier,

0% Female returns teo the nest, probidly fron pursuit
a vulture.

3103 Leaves &goin,
sl An elult, probobly thie ezae one, rsturas teo nest,
y I J ’

8:12 An alult, probebly the mole, coaes to the nest
end stands ne-rby while feuzale continues to incubcte.
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21l Fescle flice col anle conitiauwcs Lo coenl Ly,
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S 228 Melz finclly incubrtes ofter etanillag nitr a=zot
for & oinug PRSI
= [ ey -4 I I - 2.
He e leavos nest erlling iw2e=3din,

He circles once cal returns teo incuvote

cf incubeticen mule lesves to

13 bird which soon hovers et riout
g.d rinally loads ctout five 7

t over the ne-i Jes
fron it, wslizs to tne nect anl incubrties, Tals is
prooebly thz fearle,

St Pemele still incub: tes,
9330  All birds ia the _rour fly M e=dincin " ewey, A
crow cr valture is the recceon,

returns to incubste et D, Probsbly the

shit occurs as e huwrn ©

u &pnrercne s,

Probebly still feac

9320 Fazele <till incudcoies unlses there wos

ti zs & c¢han_e
et tre last upflizht,

t

9:21 Uprlizht es oirdes &ll pursue o crew across teruery,
5:22 They return to their nests,

Duriny tie 120 alnutes of obsorvetion the e o were incub: ted

epproxiumctely 100 miautes or 83 per cent cf the time,

eted only 10 wuzinutee or 12 per cent of the totel tine cof incudbcticn,

tre faaele incub~ited 90 minutes or 88 vner cent cof in

e 4.8 - P R T )
3 o) L2 Ul O 1ilcwdi=-

tion.

Anotrdla ferture of Lrz ~rec2iin_ account ies the

-~ R el .
nunoer of uu-

flighte tiat occurred, The teras s:ldon incudbeted with ec-o uid were

pub to flizht et the sli ¢«t prcvecaticn, Thne moct proaminent cause

of these flignts woo tne venturing of e ‘uriey wvulbture (Cotlrrtoes e

r‘]!'&)




achriymceinos) too nerr thwe teriery. rlishits were also

\

or crow (Ccocrvus b

causaed Dy boeats on the river, For some reason the big stevsere rewzed

to attroct the Lerns, eni they ofien flew to the vessels snd Maccou-

nanied" thea for short distcaces

In anothrer cbhrocrveiticn of ~tientiveness ot nent

D tie feizle iacu-

vateld fioa Fid2 uatil 11:12 (09 zminutes) with only two £1i

lozoon to "dio" ia the weter, The ale was nob preseat duriaz this

=3

entire period. At 11:13 he essumed the incubetion duties for nine

alnutes watil 11:27 while 4the feaele fed end "aipped" in the luocn.
Fizure 21 shows tie feuacle of J lincubcting during onz of her long

pa2ricds of duiy.
At Tlezt W tne fouacle, es clrerdy st
of incubusition wiith the zele feceding her fre:

20, paert b, illustr:tes the derree of stientlveuness of euch bird aud

denotes tne fecliins., The following zccount iz tuken froz th

)

W
2,
~
b
ct
@
'3
w

field notes end dercribes the sc.e period shiowa by tne fiure,

June 25, A,
9:45 Thne Tencle incudet:s,

10107 The male cotes to tne incubzting bird cr‘«l’*"‘; aoede
weedee=cul very renidly, The fenale answers witln a Woello
LhC, —tTo—sv‘,rll:a’.alei note, The amele corrizs a fioh v...‘ch

s vo the female which tukes 1t cnd qulicily ect 3 s
loez 0 tie =aele postures with nead crect, vlll rointed ud at o
ijle, necik stretched outwrrd, end wings nazlfw .y elevut
and onen. (Flgure 22 illustrates tne dezianing of this o
turing dieplay.) The m:le Llww flies, glving the teedec-cul

LaT T

cell,

ed
s

10503 rep.ated witn the routine vein; Ilvaticel

0107 Pemels lewves the nest calliin xkibick,

10:080 teturns,

10:21 Another feedian; efter 10 minutee



10 :25  Azuin tne male feeds femele,

10

: 353 SBane,
10:45 Saae,
10:30

After enother feeding at £ both adults fly, but
tne female returns to incubate at 10:Z1,

10 :57  Ldale fecds female who leaves nest end walks to
me =t him about a yard from it,

11:04 Agein she leaves nest to get the fish,

11:12 [sading, using the original routine,

1

11:25 Feunale leaves nect to chase a Kingbird which

Pyl
percres on & log nearby,

11:2 Male fezcs fenele on nest,

11:30 An upflisit occurs in the teraery after a crow,

11:51 Female returns to nest,

W

11:75 lsle feads fenzle on nest.
12:00 PFemzale incubetes,

During the 135 minutes of observation of nest E the feanale lef+

19

ne=t 8ix times for a totzl of six minutes, Sne thus incubated for

95.5 per cent of the tots=l time, The nale fed the feusle 12 tinmes
the nect, en avercge of one feeding every 11.2 minutes,
The posturing displey noted at nest 3

was comwonly obscrved at feedings and in

et

when the male fed the feunale

chanze-covere at oiner nests,

The male of £ was obszrved to rosture even thou;h he had cone to the

nest without a fish.

in courtship is identical to this so fer as the writer was ablc to

observe,

The posturing which occurs in fich presentztion

Terng which rewain on the nect for long periocds of tine often nexe

brief excursions to the river to "dip."

This no doubt is because cf



the hich teupcrature of the send which causes the bird discomfort,
tebbett (1350) observed tlh-t leacst tern ez s on the lowsr Missicsipri
River bure oftcr had smell drops of weter on the shells, The answer
to this seems to be thst the adult tern sprinklees water on the ez s
when returninz froa the river, The birds often hover a few feet

over the nest before alizhting, and doubtlese droplete ere shed from
the wiangs and body oato tlie ezgs.

At Bell Islend a tern coming to the nest came directly to it if
the other bird were 2t the nest, Occasionally the incuboting bird
flew before the erriving bird wes near so that the lotter was
tenporarily thwarted and hovered uncertainly for e few seconds,
obviously se-rching for the e;zse. This would indiccte that the Lird
recosnized the nest erea but had no idea wiirc the actuzl nest site

vwas located until it saw the ez:s.
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Figure 21. Tne female of nest D during incuobatinn,

.
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Figure 22. Tue male of nest E immediately after giving tne
female a fish. Tne winsg are upraised in ths beginni-g
ot tne posturing display.



Heatching

At Bell Island the first e;z hatched in mid-efternocn on June 30. It
was not noticadbly pipped during the mornin; cneck of the nests, A close
inspection of another ezg in the same nest 2t the time thie hatching was
noted shcwsd thet it was pipped. It liztched in late afternoon of July 1,
ncerly 24 hours later, Palmer (1641) stetes that comaon tern ey s mey be
pipped es much as 36 hours nrevious to hetching. Hatching éid not occur
in the Bell Islanl ternery at any particuler time of day. Severzl egys
were known to heve hatched either et night or very early in the moraing.

On eusrgence the young tern is still wet and wezik, but is sble {o

utter & feint rasping, pesping

=2

note audivle only a few feet awcy., It is
uneble to stend end lies resting on its tarsi (gqee Figure 23)., The
intenee heet dries out the netwl down in a few hours a:nd there is en
accompanying increzce in activil,. The cnick is still not able to
stand fully uziight but seeks shelter from tie sun within the screpe
by crawlingz slowly esbout,
Growth aend Develonment

Figure 27 illustrotes the growtih of the young leasnt tern sad rocre-

sents a "tynic-1" devslopient froa dsote on 20 chicis, 1o chick wes

obe=rved thro.out ite _rowth to flisht etec; indeed, very few wore

[ =3
wetcerned for cver four or Tive deye cf
freely over titc e d5°r by the sccord doy eftor hotering wad wors very
difficult to locrics Thus, there are lirge jeps in weljht ond pluaege
drtr., Yowever, tie uriter nrag citenied Lo cresent o enersl descrintion
o” develonaent even in thcoeo -erlods suzre deceri bti-ns cre uot ocsitive-

sun~orted by chiciis of thown rge.  Such ic tte crze of dercrinticons of

young afler thre firnt weesr I 1life,
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Net:l down etr e, At birih the intorior lzroest tern chlck is co.plete-

<

ly covered with down ~nd wei:he 4,9 .rane (cvers;2 of 2), o comdlete
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2 coatizetore lon:, These do neb cioage wucer in the first week of

orowth,  he down i1s yellow or Tu’f in coler, 4 ritzr on the upper pirts

ead £-din: to elwort pure white on the undcrp-ris &a! sides ¢f “he hedd,
Oyep t-is the chick 1s erottel or scttled wiih drric bBrowa or Jror-orowi.
-1 a trarn 3 ra 3 + P el Y e a Arsran - o PRI
Tmiz pritern is he:rviest ot wiiz brex a. i tecous spereer ¢ ervo._od ia
strieti~nz cn tre herd, Tre eye irs lork brown, =1 .c=bt blociz, “he Bill
dull reddis™ broun tisned with ol.ck, rm2 te fent od 12~ »inlt or
flech=colorad,

3y the end of the eucond dry the chiclk hes grined coansidier-ule pewure

excursizaz, There sre vericds ¢f _re-t asctivity, .enerclly in errly
yorning or loie cvenin, rad oithere of droweiizce, usuclly durina, aid-Zoev,
During: the lotter reriod the chilch iz uruslly otrocied., Fiure 24 ehcus

ey -

& two="ry oll c¢wck, FTi.ure 25 1rom deit to ri.nt, nne, twn, and tiree-urv

old cnlcks.

Plua-ze end coler charccteristics remsin ne rly the eac 4o tre
firest wealz, Wel ht a2’ growth of won=ad- ol 1incronre, e Torser
renilly ot Pirct cod tlten _r:duelly slower, the leotter rotier clowly,

- .- L AR L e e d ~ A e s ey A S~ A 3 )
Iy the eixth dey 4tho ¢ich wel Wo vheout 15 oo cn? iz chost @ conti-

s incere. el coanwnt b 1u

Cn edout the eixihn or roventh doy ire postnedt 1 solb beins ond tho

. KR, ) e e - K] PN .- L et e yan .
st eime of juvenrl pluni. 2 cporerr in Lhe “ora of ‘hno priciry wia,
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—



gaills on the elvr Lrocts, Thete woy buovo oaueh oo 1

s
-1- PR n ey e Y 4y A 1n Y - M F - . . 1 e . -
Shortly o«fharvlir's thz secen’.ry suills fove r vt ore cooub
. + -
wher lon ,
-~ £ .2 2 Poman 4+ - - 2 A e . var . 3 - b

Pra-f1l-in juv l et 2, Growil of Uiz javoncol pluacge 1s recil
Y o S T SR | 1 “ frereq & Lo I,
clter the fir~v week, At ebous 10 deys featlicrz cow prorzat oa e

° Lyt -~ e - - RPN AN N e
Laazsrel trectz end wry e an oadcn Lo

ry

s zoout L1 Jroue cnd ie abveut 10 centlucuess long (descristion ¢

.
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wel

A, - ke 3 el O .- Y e '
2L cutiinzu Jrom torze coicas

The chlck welns froa 7% to 40
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The lon_ezt priceary is S.2 costiacsters, the loa_csh zecondory abicul 1.3
- L

herel eveant ou the

. e g ek o
In tis SOl 27 e Co

- " te 4 GA N4 3 P ta - o . + B I T PRI R P
on nz ducii.e Ihe reirices nave 2 ogdn vo uwevilep end wre whuout 1 ocoiati-

aster lenze The coiow 13 new Sulf ool Jroy, 1l htsr on tne boclt &al

o

o T2 . 4+ - [N 4 . S e g vyt P S e R

gh.aling to slerte on Uiz ocutor priccries,  The wing fecthers cro el od
. (R ity . . N PN o
with wiilte ant Lhe unner woly firtnaers wivwa Lull, Thae orck fzotiiers

u~on eumirzMmice o
The bill ie block, ths lejs ere pink end e+ long os thoz2 ol the alulis

v

(tercus ebout 1.3 coatlmoters), encbling tine chiick to run ewiftly, The



tird ie extre cly wory ead difficult to fiad or cibche Fijare 28 slows
o tern sgdbout two weeks old,

"lyin: juvesol efoore, The chiick £flies cb cbout 20 deys cf se, The

pluac s is auch like thot of Lthe two-wsek-cld bird, excepnt thot the
feathore nove developed furtler, Tue rectricescare still short, but the
wings cr2 nesrly cdult eize, This zivee trhe dicd an unbolenced look
wren in f1i ht. The bill iz darker enl shorter than in tihe a22alte In

\

~nercl eppecrence the bird looke not unlike cn &dult blecit tern

(Chliloni s ni_sr) in the poet-nurticl molt, It doews not fly long dis-

srect heishta,  Younyg jurt leecrning to fly ot 3ell Islend

pl
circled =aiale-sly =t a hel_ht of zicut 20 feet only to =li nbt not £or
froa the strrting plece. The wing best woe slow and not full re in

aiult flignt. The looz2 juvziel pluna_e ncde thiza apper lrr sr then

their perents,
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Figure 24. A two-day old intarior least tern cnick at
Bell Island.

Figure 25. Tarese interior least teorn caicks trom the
same nast. Left to rignht tney are epproximately one,
tro, ana tnree days old.
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Figure 2b, A two-week o0ld intearinr least tern chick (est-
jmatea aze) at Bell Islana. Note tne cnaracteristic
crescent wmarks on tae pack 1eatners and tne great lengtn
of tn= wing in pronortion to t:e rast o the pody.

g 312 5 & 5 67 € 990111215 1515 16 10 1879 20 21
pays
FTigure 27. Daily weisznt increase or inverior l=ast tern cunicxs.
Numbers in parentnes:s indicate number of ymung averaczed
for a ziven aze. uestinn mar«<s indicate tnat age is est-
imated.
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Care cof Lhe Young

Inciniont pormntrl behicvior, At ne-t D where tire firct younz of ihe
tornery retcered neitner edult wos st ths nest when Line wrlter first co-

served tie new cliick, althou h one w s »srobribly vrecznt et the tiue of
hetelning, The adolts' firct reection Yo %he young wos nes. tive, The
followinyg description of tie b vicer soon after hatching et nect D

-

ia froa the =zuthor's field notzce,

5:435 Thne newly ratchied youn; (about threc “curs old 1 entlaate)
raisece up e:d ever walke 2 s ort distrnce grcunc the nect, It
ccca=icnally oncas its aouth wide ond crize in & nerch two-nots

czll--not unlike t2 b insiny notes of the grecshonoyer sporrow's

(Arrcdreaus seven-eras) soiz. he f2aule (7) pare .t ie extresaely
wery asd flies back e.d furth cverheed,
5:20 Tre feacle cones to the rnest ¢id steda seversl fz24 fron

it, th.2u flies ewry, This 1s repecied cever=l times,
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6:00 She elilits cobout six feeot fros the

noted no reactlon of tho yuunyg te edults or their cell notog,
but new it eta_jere towerd the foasle witn wiage une  [he sidult
appesrs not to recc;iize the chice oo sucn but strrez st it

wrrily, As the younsnerrs tie cdulbt the latizr wellkis ¢ lcitlly
#fter seversl gecoadeo oue to the nest cad lacudites the e s,
The younz rects about three fest ewny, Presently the youns walics
to the nest, The femsle celle _rui ~rui end wetches the chick,

which nosss teneesth her, She roilzee clisitly permitting it to

crswl into the scrage., She sooa flies &z7in,



€305 The routiae just described is renzcted,

€£:20 The femnzle hes brocoded for epbout 12 minutes wien bot

then hurriedly crawls beaesth ths £

Durin; the

suddenly cee: to "reco mize" the chick, =nl the nule

v en extrenely sarll ©ich, He calls«e=2lece cuil wi

answering freoa the nest, He offre the fiin ts th=

heo enarjed froa bernzeth the feanle in rs=-once to Lh

]

adults, Th2 chick *ta.es the Tish froa the acle st
it with he 3 bent and fic¢h crore=wise ia the bill,
ju_sles Lhe morsel and cuicaly swellows it,

acle,

@

reriod of obrervetion until 7:20 the ajults stieapts

to

fecd the chilck five tites, cr once every 12 iinutes., The stie routine

wes enactel esch tine except tnrt ths chilck did not crawl beaerth the

fenale each time but lay beeide her., Ci the fifth fe:din

0

pecized et the

Al

Froa thaee

it ner

£i ~h and would not ect it,

ozservations it woild s.ex ‘hat the su.dden "

and subsequezat foeding of the youn; 2ird representsz a chaa.z fronx

stinctive incudbsiion rzcctions to inetinctive care of thz youn:

eatly e cordal

LI585 cownciiced,
Tre fenzle

The nericl of

divided bctuee

n a2acunt o "

D becaze nauch less wrry efter feeding of tine youug

cly

co.ditionin " wre accras ry Lefore feedia

wrriners and aaxiousness w s prob-tly e recult of bein

could not ve renponded to ¢t the ene tiac,

The e 5 si:ell wre not noted in vhe edove nest =so Lhut it wies orobobly
cerried awoy e soon @s the ycuns hwtched, One wmerited shzll wes 104

found avout 200 feet frca the nest Jrom whi

=]

v tue poeszitle reccticns (Lo the ¢ s= oor the vous,) whic

rece mition®



Terns arg apparaontly able to sslect the size of fish which they cotch.
In feeding the fezale, the mele alweysz brougit .l.nows fron onz to two
inches lonz, The young were fed sucll fry less thea an inch loa: for
the first fow days, then graduelly were offered larger ouzs.

Brooding st the nest, Proloazed broodins of the n2ciliinize taikes plecc

only during the first few days efter hatching—-usuelly tiic first two
days, This is becauze ths youug be:in to wander from the nest, =nd

n

except in the extreune hect of wid-day are not obrooded during deyliy

The writer experienced much difficulty in kueping the first chicks
in the nacts until the other egzs hed hatchied, so thet studies of
feading, brooding and zrowth of chicis could be made, In order te con-
fine them teuvorarily to the nest a snell pen wes coastructed ercand the

Y

screpe, Thnis w:s adbout 6 inches hizh end about 18 inches sgucre,

Poluer (1341) found thie method useful with comsoua ternz, The pea wes
usced with only one ne:t, cince it woe felt thet it eliocred the noraal
actions of the birds, Tne neturel procedure could thus be obzerved in
those birds not venned up, and informction could be convéniently
gethered on feodiny end breoding ectivities, since it wos obviously im-
practicel to follow chicks ecroes the send with the blind, (Sce Fisure
29 for ea illustrzticn of the pen.)

crticivoti

Prrti~ipction, ing rhaytine Figure 23 jives a

racord of atteativeners of & peir of lezct terns with three young, oue,

.

two, end three doys old, resnsectively., Time spent ia brooding by the

ale end fecaale wrs cdout &5 in incuostion, thet 1<, the fonsle per-

forued most of ite Figurs 275 shows thet the mele's periods were short.

e brooded restlescly and often ncde brief excursions *o the witer or



eround the oor for no

Uruclly the wunle's

te
feuwale

1

e total a.id eversze

and spent their ti:e

carf-ce te peroiure b
. c

usuclly rerched 207 ¢

active,

seeizing snelt

22 ! . me
~owa thct

"y

izure

co:itirued iato mid-duy,
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Feoding: at the ns=t, Aas in the czre of orocding, feedin, in the nest
occurred only during the I twc or three duys,  3cin cexes poriici-
prted evout equelly in feoling, but since it w. 3 oftea imccsible <o

o

distinguish cositively tuc ucle froa tie founle, exect doto cranol e

(X

s}

receatedl on ccagarative porticizeticn,

\

It wos founo thet in cae peir in 20 sbttenpted fecdin.s tie currored

i
zele visited the necu y tizos, the foasle 11, Tablz IV sunzarizes tle

fuzdin ectivities in two puirs of veras, ne first coluan isg fTor tle

se ze period discusszed in the scction on I.aciniert parentcl buhwevior,

dete for tne swze observation period

[P,

Tne sccond column precsentes fecdin

-

cussed in thce section on Zroodity in the nect,

[©]

(e

It is apperent that even trou i the fenule brooded cver thrce tiuses

gg loug acs the nmele, she «leco xode nore attensted feedin s,

(&}

Teelling tice wee correlated with breooding tise, Zurin; the eurly

morning; hours of srezi tetlivity, e youny refuced to e Teds The alults
nele four unsuccessful eblenpted feedinge between 7:30 cad 330, Fron

. . (- . . . v
ebcut 8:70 until 10:45 (the end of observition) when broolia. was eliost

continuoue, onlv four offerings of fcod wuere refueed, and thece were

becauce anger hed been suitliefied, or in cne cocre decaase the adult

would not releczce the Zich to tiwc chiick evan 04 h the letier wee ec

e
to accent its In the eveniung, feeding .roduclly czezed Low rd Zusk.

Qo

Dy e second doy the chick usuelly reco nized thr poront even belore

[

it came to the nest, Thie was prouebly ovecauze cf the cell note of the

N

zdult, esince oftoa the chilc wis beneath

c+

e parent ¢l cculil not hove
seen the flying bird, Adulls learncd 1o reccnice their young «t woout

tihe emas tize, Wnen the chick wealered ewey ia their ed. ence thzy were

sble to o dir-ctily to it., They ncver mistcok oiler chiicxs for tieir cwn,
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Adults wore stinmuleted to feed by the actions of the chicikss Severel

. N 3 - e
times a youn: bird wes cbservzd to run with out

brought z:tout oy ithe voung peckiay; the bill of the edi
30 fur es the observer could deterqine, ell checls received about tioe

czze gwount of food, They eeldon tock unore thnn they co.ld e~t and were

usuelly seti-licd for severel feciing visits aterwerds, Consequently

=)

iR

t-e &anller chicks zot their shere, even thouzh the larser chick night

oy

v

[\Q

hed the food if it hrd wented it, eingly throu,h supcrior eiren:in,
Cn soie occrsions the egdult wes noted to cffer the fish to the youngect
chick first, It ic difficult to sey whiether this wre an atleapt on the

of the prrent to digstribute thiz food equalily.

d
)
~
C L

In 21l cases observed fecdin was direct, from the adult wiicn hed
nt the flsn to the chick, If the crhick dropned the foed it could
not pick it up. The edult either continued to pick up the fisn end

of fer it to the youn; or refuced to feed efter the firet attezpt, If
no cricic wanted trhe fieh the 2dult either ate it or, in the case of the
azle, gave it to the feucle, Rarely, it would keep tre fish and fly a
short distence only to return ani try to feed ajein, Cfien thle second
atteupt wes succescful, even thouzh cnly seconds had elapced since tue

unsuccessful atie pt,
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Figure 29. A pen around a tern nest confines t:e cnicks
so tnat tn:y can b2 stualea., Nnte tnae wnite olur ox
an adult oird as it swoops at the ovservar.

Figure 30. A female intarior least tern alisntiz at ner
nest on Bell Island. Note the brood patch.



Core of the pre-flvin: juven-l, Ae strted previously, leaszt tern

chicks be_on to wender “roan the nert oy the second dey and usuelly did
not return thereelter, Contribuvtingzg to this wss thic fact thot, in
contrast to the comnon tern, adult leact terns cered for tlie chicus not
only et the nest, but followed tren &cross tie send, brooding them in
teporery scrapes and feeding tl.ca wherever thcy nizat be,

vorer (1740) noted in obscrvations of the interior roce at Cmane,
ebroskz, thct froa a distance witn e fieli gless the young could be
seen runuing ecross the sani in sone numbers, aad that they bejen trece

excursicns within 43 hours after hetchin-,

"

At Bell Island the chidis et times seened teo have 2 very definite
dertination in mind alter leaving the scrape, Tho=e in nest< nerr the
1 Al

mid’le of the ber nerrly alwzy- hecdedl for the lo_oon side of the teraery,

while tho-e in nests ncar e qeinstreca side of the b-r elways ren o

The alults, clthou:h tLeyleeeﬂed cigireccel et thecre weillerings,
The obzerver twice saw a percnt vird

evideutly trying to aciie & chiick lie still, Tre adult eli;nted becide
tne youngz bird whiech wes scurryin_ across the sand, 2.d seizin

chick in its bill hurled it to the jround. The chicik apperred to be

]

desd, but no sooner hed the alult departed then it wes up end runaing
ezeine.
ilo exact data could be obtained on fendin

end broodin; froa the

retrer ccenfuced situetion reculting fren theze weaderin s, wut in gonerel

it cin be said thist both activities wore irre_ulcr, since as oftca es not

the three citicks in a ne=zt would ccziier in tirce different dirscticons

so theot the alults were kept busy tryin: to care for then at =zll,
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A haruful recult of this nest desertion wes the resultont nejlect
of ez e still remaining in the nect, As long ez the young remained in

Qe

the nect the e; ;s still not heatched continued to receive incubation,

=]

Tet once the intorest of the edulis in the chiciis had been aroused they
szemed to neslect any remeining egce, and never resuzed incubdcotion once
the first bora chickis hed deeserted the scrape. The writer noted scvercl
sinzle ez s in the ternery which feiled to hatch for tliis recson, Ca
openin; thexz they proved to have dead eanbryos not more thaan two days
frca hatching,

Daring the week previcus to the be inning of the fli_ht stage nost of

[N

the chicits which rneld survived after desertiin; the rnest hed :ulnered on
e shell of tle Zell Irland bir necr its outer end, Her2 tlcy could

ve found crouched between ricces of driftwood or under the lessves of a

few s2¢ll herbs whilch Jrew tlere, Ticy were fed nere until elle to fly,.



TLAELS 1V,

A SUmakiY OF FESDING ACTIVIIINS

Ace of Nestlinzs 3 hre 1,2, ena 3 days.
Parind of Observation | 5:u5=7:20 n.n, 7:3=1745 a.me |
(1 ar. 35 min.) (3 rr. 15 mwta ).

¥n, of Nestlings 1 3 ]

T-tal feedins visitis 5 0

Average mne feeling

visits/nre 3.15 bel

N~, successful feedinss 4 12 !

Avera.;a successful

fredings/nr. 2,52 3.6 !

Nn. intarvals betreen i

s :ccessful teedaings 3 12 |
- !

Average length »f interval| 3 plus min. 14,58 nt-,

Extreriee 25 min. 1=l win,

Feeding atteupts by

(assu.ad) male 5 (a11) g9

(assuwed) feunle - 11
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HACRTALITY A.D LCUZEVITY

Mortelity in les-iu terns is extreuely high up to the flying sto_e,
Heger (1927) etcted thct in a coloay of 420 nests in Massachusettis,
208 (72 per ceni) were lost before hatching, Cf the 820 eggss culy
212 (26 per cent) hetched, CF there 212 chickes, 75 reached flying
staze, a survivzl of only 9 per cent,

At Bell Island durin_ the 19035 scucon, morbality wzs even nigher
with only two yourz positively knowm to heove reached flying stuze, The
approximete esurviv 1 rate wes ezsbtlucted Ly the writer es follows,

PR

Assuning thet the colouy centuined 20 nects, there was a potoenticl of
about O4 es s. In seven nests under close cbscrvation 13 cf 20 egos
hetched (65 per cent)e Apnlyingz this percentsge to the colouy ce &
wnhole, approxiaacely 355 younyg siaould heve been hatched, During the
pre=flyiang juvenzl phoee (the third week in July) 8 young wers kuown
to be alive, Yet, on July 21 only 2 could pe found, and these wire
both flying birds. BSeveral hours watcuing froa the tlind end a
thorougn secrch of the bir reveceled no otlizr chickes, and it is believed
thit thnerce were none, This 1is & survivel of only 1.7 per ceat,
Apperently the season wid ca unusudl ciac. AL one period, betweea
July 5 aud 8, all the chicks banded frow the neste under observition
diczppecred. The czuse of thelr disappecrance is not kaowi,

Lonsevity

High mertuelity in toe anicl wnd juvensl steges is buliaced oy a low

[
=
g

. s . P . ~ - 5 e ~
asortelity in adult terns. Tomkins (1yZ4) in Georgia recorded o W-year

-0ld leazt tern bended ia 1523 a:d recovered in 1333, The Murplee (1534),
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essuning thet tae leart tern ia Zazland lived an aversge of five yeirs
(no exact reuseon givea for this eesuaplicn), ead tnct they laid aa
evercse of 2.2 ezze (averase cf many clutches), resccousd thet a feale
tern laid 11 ez:s during her life, Only two cf these would have to
hatch to nzintain the species, Taus, & mcrtelity of over 70 per cent
could be tolerstzd,
Ccusal Factors

Causzs of uortclity ¢t 3ell Island have been usentioned ia many
places in the precedinyz scctions, but to suanarize they prob.bly
included infertility of the e_;3;s, desertion of the €38 recesulting froa
tre first hatched chicas leaving the nest, parentedl ne_jlect, ex-osure
to the sun, and predecticn,s In aeny colonies floods tzke & heavy toll,
espccially on the low bars in the plains area, It wee imnossible
in the short tiaze speut in this study to determine the relaztive ilapor-

tance of thece factors, but perentel neslact ssumed ¢

o

o
c’
D
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o
I
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associauves
Unlike other closely relatzd speciee, “he leact tern chereclerieticsl-
ly nests cnly in hoacgzneous jroups, ev:n whicn otlier cpeciece are nezsting
in the saue region, However, the interior lsast tera in socuie ceaces

nests with the piping plover (Charsdrius zelodus) and the saowy p er

(Cnerrdrius elexandrinus), The forzer is an associzte of 4ihe tern in

Jebraske, the letter in northwest.ra Oklatoana where the two cea be

('\

founi nenting on the =alt flats,

Moser (1243) stites that least teras and rining plevers, elthoush

o

‘1)

usually neating in sopercte Jroups within a larze area of eaad, ia 1243
uesed the sane gite because of encreoaching vizetation oa & port of the
ber, Wycolf strtes that at Lexinrston, ebraska, he has found tcrns
nesbing with the plovers, but that the nects are usually seperet
beceuse the teras prefer finer sand end Zravel than the plovers,

At 3ell Island no other epecies nested on the ber, The uost comzon

0
~r

species freqguentinz the ber wrs Lhe baak swallow (Riperia riscri

[0]

which caae to feed on insccts on the sand in flociks of as nmauy &s 1350
irds from a cclony of perhaps 200 pairs which nected in a large clay
bank directly opzeosite 3211 Island on ine Kentuciyy side, Other species

which occacicnelly entered the torasry were the killdeer (Cheroirius

R

vociferus) end kin bird (Tvrennue torenaus), Thne terns for ithe most

pert iznored there visitors even thoush the bank swallows occesionally
landed in grect swarz:s emonz the tern rests in search of suzll beetles,
A tern wags once observed to chase a kinzbird which ventured too nesr ite

nete



Pred=ators

Rets are frequent predators in counon tern cclonies alenz coastzl
r=zions (Austin, 1943), as are verious species of gulls and jaegors,
Bartscn (Sprunt, 1943) observed ycunj; leart ternc being mutileted by
having theilr wings clipged off by sand-crabs, At Bell irlond no pre-
detion was ever ectuelly observed, yet instunces of ez_s :aiceing froa
nests overni ht ani the mutilated bodies of ssversl chicks, on one cof
which oaly the le:s remained, ceeszed to indiczte that some predation
existed, ozt probable prelutors were the crow,,black valture (Coro yrs

etretus), turkey vulture, and thz bleci-crowned night heron (Uycticorsx

(O]

nzcticor:x). Judzin; froa the actions of the terns townrd the first
three, they were predeceous on the ternery. The heron probably was a
ni:ht vieitor to the colony. Marshall (1242) stetes thet this soecies
eats the ez :s in coummen tern colonies on western Leke Zrie et nizht,.
At Bell Island the epecies was not coanon, but on s2viral evenings
juct before derimmess two or three of tnem freguently carne to the shcre
of the saadbar to feed, The writer once observed an opossun walking
.
elong the beuch, ther mananels ey have been prosent but thelr tracks
were never seen in the toraery, ne vultures loitcred alonz the besch
during tnhe day and occasionally flew low over the teruery., They were
never seen to slight near the nests, althouzh on one cccasion one did
perch on a log neer trhe edze of the ternery and scemed to be scerching
for something, ll the while 3eing "boiborded" by the taorne,
Relations with Men
The leact teru ie of little economic izpertance in most of its ranp.

However, Gates revorted thot at a fisn helchery neur lorth Flatle,
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Nebraska, the birds wre shot becaure tney feod on the saell fisn in

reariny ronds. At 2ell Ieland the .birds sre little kaowm the natives

oy
who refer to thex a2 "uinner hewxs," in reference o tieir feeding

'lﬁbits.



SCCIAL ACTIVITIZES

Fishing
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littorel watcrs of tiie ber whicn woere npriacscily on the meianstreaa side
and in the mud-flot point aree, There wis sone feeding in the guiet
waters of thic lazoon and in the cicllow pools on the island unstirean
Srom the 1l- joon,

They often f£24 in s22ll loose jroups of two to four birlis but never
in the ler:e flocks chieraclerictic of cozctnl terns, Tris waes nrodebly
beceuse the food fishies did not trivel in such lurge schools as do

el

marine fianhes,

Wrile fizhin-, a lewst tern hovered fro. e few feet Lo as a2ull, as

-2
10 fect above the woter, scldom niyher, If the prey wes sijntel the

bird quickly plurgel to the surf=ce, usually breaking ite fell just

(=]

before rezchin~ the weter so tart instezd of divias benezth the surfece
e} -

I

it only perticlly euvmered, At tiges ins’.erd of one co:plcte plunze
it ce=e decwn in & eeries of oliurnsting shiort dives and noverings as
if not esure of its tor_et. The fiael dive oft.. cccurred frou o uore
Suaccens in feading veriedl e gre -t deal, A eult cccueionally lefi
thie nsst and returned ia two or threce ainuates with a fizh and reperted
this purforance ssversl tises in quick ordur, Yet birls obaurved

hE 3 R e bl -3 o . H - oy % g
Yoo river vwoull ofte . Jdive Tron flve te “en times with ne

SUCCeCEg,

p
O
=
i~
o
2
c+
ot
(&)

Althou n in wmany reiong intoari

rae fregueant nsoruy lalies

for food (Coffey), at 3ell Ieslead thie woa not the curs, The oiris



occurred in scottered nuabers

island, wut not bsyond,

They
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cs for upstrean 2z the uprer end of Lhe
were liliowise not of re_uler occurrence

in the Shawncstown erea only ¢ uils downsirean,
Deleonre and Fenr ecchtions
An oupfli e wae the 1aucdicte rezction to disturbznce ia the ternery,
T'is occurred et so elizht a provocrtion tnat it of ton tcok plice thnrce
or four “iuzs in & spece of five minuics, Peoluer (1241) divides thes
upflizite Into three typec: alarns, drende, and panice, OCOnly the first

tio were obdzervol et 3ell Islani,
Llerns, These were thie nost comazen type of upfliht

Island end sezacd to hnove the lenct elexent of four in

veried auch in intoensity from £lishis of only & few terns rosultiag

frou a minor cisturdince such zg a boot on the river, to fli ht cf &ll

A Ve Tehe oo 1 ased hr or ke lal e Roh o' \1t %) ) an

terns moct coatonly causzed by en apyrorching walture, crow, cor human,
At tlie spprozch ¢f a river boct the fli b wes aprere:tly bused on

curiocity rather tlica fecr., The dirds to off cally, uttering a

ehort kin, 1o call, They tlhen flew out cver the river, occosionelly

——
following the vesczel for ¢ short disteace, They were never eesn to

3 - N £a13 -
in theve f1i it

[ON)

Fal
PEICES]

At the arprrocch of e crew o

18

ead usuelly all mg

were in the eir they zothored
zttacking in Sroups of two or
barra e, They never eeuied to

chare newxr the edge of the ter

1

tie torns kept up e coastast ¢

r vulture trhe rii_ht z aore sudilen,
coloay rerticinzted, After cll tornus
in e flock «ad flew coove the intruder,

three in o well organized 2ad continuous
strike tve tird and always save up the

atte

Va4
n T Lo cus

nery or sli_ ht

“
4

1y oey In there

natterin..






Jherecs the atteck on a crow or valture sce ted to costuin uixed

elements of "

excitaaent of the chese" and cu er, the ctleck cn & hunen
wos one of total end extrerne anzer in which the Lirds hovered cver tle
victin uttering e shorp keli-xek-kek, Thls cull-note cegsed in Lhe cive

N

and wes replsced by a hursh zheer ¢e the bdird swooped nerr, The terns

never struck but often defecuted on ire ocbscerver in there &tiicks,
Defense reccticns becaae aore intoense ller the youus notchods  Af'ter

July S wien the Jrectest drep cceourred in the populcitlon, ciciel atincits
diainished exd all iatruders were 1giored except when they were clese to

8 Cl:iCue

VA A 3. Fal
2 cuscen aaveat of

denjer, such ¢a “re ebrupt appecrance
of tne obesorver froxz the blind, precizitetsd thesze flights, The de-
prrture wes hurried end sileat toword tre water., The birds never rcse
hish in tne air uantil they reached ihe weter wnere tney zaltiucred in a
flock aad returnsd to delfend the itornery.

All defense roacticons ceased &t “ne outer extrenities of tne ternery.
Yo alera resulted frow otrer birds or huuisns aloaji the beach or on tie
nsoint, until the young hzd left the nect aud were tlhen orezeent ln these

lstection Lo Injured Terns

Caly cne observaiion weas mile of tie reaction of tarns to i injured
fellow, A feaele t.rn was uazble to £1ly cnd flutiercd cloay the Luuci,
Approxiactely 10 otlier terms {lew over nere. Thazy wWere voo fur awey for
the observer to he-r their cclls, They soon be,ta to dive at her in
macn tice same asnner thot they hed e-ployed with Uhe crows and vilturce,
Later tne writcer found tne bird cecd, Tihe exact cauce ol decth wae not

N

noticeable in i autopay. Faluasr (1241) steites Lot in conzon terns
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if the injured oird i1s enfceebled and shows no blood in the plunc:e,

tre other teorns werely fly cver it. If blood 1s vieldlz, thsy etteci,

Tiie leart trora wae atiociced even thoush tiere wes no dleod viesitle
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Le=st tor:s whose nests have been destroyed do not reucin in ihe
ternery., After the _rezt loss of young between July 5 end 3 ot Bell
reduction in tihe auzber cf 2dults,
Before tinls disester a valture flviny over the ternery ususlly etiracted
betweeanr %5 snd 69 birds to the attack. Leter the saze bird wes zurcuad
oy only 3 to 12 birds, Otner ter:s were preeent in tihe sres tut thsy
did not join in the e<teclk, probslly becaure tuey hed eltrer lost or
nad nevor hed sociel tiee with the 2ell Island ternery, The ruwsber of

iy

teras in the terucry decrsassd to two zdults on July 27, snd these were

preseat for only 2 few minutcs during a three-hour period, o ciher

0,

torne were scen in tre eutire arez thot dac-y,

Deperiure from the terucry varies widely according to tie s:eson cad
the arza undzr obsirvetion. Stilee (1979) steted thet least terns in
Iowa hod not 21l depcrted from the terucry until early Septeuber,

J.,ﬁ

Water levels aad recsultent late nesting were the aprrrent cauce of this,
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When the young ere eble to fly for susteincd periods they desert tue
ternery end in coapaay with the cdults weader along the riveore @22 lexges
for severel weeuis before ai retio (For the exteat of thete uwrnleriags

3,

ges the section on distridbuticn.) In these nourdic movedents they cua

¥

oftrmn be found acsociatin; with cilier terne, sandpipercs, @ad plovers,

On Auzust 320, 1923, tlie writer cow a flock of about 20 birils, both =dulis
end youni, at Bell Islend, These weore obviously not birde raloed tliere
since wbout nall ol tunen were young-of-the-yeor, Similar {locks were
noted zt the Curbondale leservoir, =z shallow lake in Jacdcson Ccunty,
Illinois, from lete Aujust to mid-September., Though ell these young
were atle to fly tiey wore not edept et fishing, They followed the
sdults about and were fed occasionally by them, The feediny alweys

took place on the ground, Rerely did they dive for fish and then
awkwerdly end withiout success, Thie fesediny of the younz by the adulis
indicates that the birds mey wmi_rite in fuaily _rouce at leazst during the

early part of fall, ‘Mhether meaberes of & colony reacin togetner is act

lznowWne
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Tris study of tre interior lesst tern (Zterne el

Burlei n and Lowsry) was divided into tiiree perts: (1) An actunl field

I

stuly cf a colony of there birde et 2ell Islend in the Chio River nude

9]
W

during the suamer of 1353 from June Lo Suptexnber; (2) an anelysis of ell
avazileble inforaction in published litercture; and (2) correspondisznce
with ornithclosiets throu_nout the ran_e of the subspecles,

The interior le:ect tora reaz:s in sumzer from 3Baton Rou,e, Louisiena,
north aul west on the iississipyi River systen to Iudiana, western Iowa,
South Dekola, ¥Wyoain;, Kanews, and Cklahcome, Foruerly it occurred in
north centralani eastern Iowz, aal in eustern liontona,

Misration begins on the Gulf of llexico cezet in April, Terns, follow-

ng tiie river, rzzcn Micsicsippi end Teanesscee in late April and early

[P

day, aad by lete ilay have ansecred in Iowa end in the plains stoice,

£
»
-
3

)

Some early records in Nsbreeka and Oxlehons indicete thol cross—country

migreticn occurs,

~

After the nesting scasen least terns wunder up tne Chilo ]Icsr as

<

fer as the Falle of the Chio 2%t Louisville, Hentucky, with single records
from Chio 2ad Wisconein,

Fell mi on begins in lete Au.ust and eerly Gepteuber, Fow tuornas
11“>br past tlle second week in September in the norths, COctober records
are occacionel from the lover lilseissippi RAiver, Soze winter in Louisi-
ana and aloanj; the ccast,

Tie presence of sundbers, the existence of favoranle waiter leovels,
and the availipility of food are the thr L izportiant frctors in the

occurrence of the least tern on thne rivers,
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Sendbers ere ferasd when a streem rezches jrade level, et the amcuthe
cf tributery strears and in the plalns area wien sumusr droughts occur,
Isolation, hei:iit of tne dar above woter and durstion of the buar ere
importaut,

Fromn the infornation eveilable it appesrs thet tie bezinning of ihe

S

brzedinz seacson is definitely zoverned by the soring flcod coaditions.
Flood waters usually subside in June so tiict nesting bezins soon after,

Severe floods wmey srevent necting or deley it until July and Auju=t.

It is possible that over the ysers the rejular delay in neesting has

\r

cauced a physiologzical edaptition so thzt nesting weuld ve lete rejgerd-
lezs of flood,

Coniditions favoreble to coniber formation elso faver chellow weters
where ex ebundsnce of zianows is eavaileble to thne terns, Interior leaczt
terne nrobebly feed almost entirely on minnows, At Bell Islend thre

dominant food fish wee probebly the rivar shiner (lctrcnis blenniue),

Sand surfoce teureratures are considerably hi jher thrn sir toipere-
tures, At Bell Island they coamonly exceeded 100° F. Such tesperctures
require that the eg s be shielded from the sun since optinmun incubation
tempereature for most birds is about 950. The young suffered from the
excessive temperztures, but no deaths were directly ztiributeble to
hest,

ne breedinz cycles of nearly all terne in a colony ere syncnroniz:d
by flood conditione., 3y the tine bers are exposed practicelly eall terns

are in *he broeding srea aad thus comence broediny ectivitiee et the

Courtehip of the least teorn is siailaer to thet described for otller

terns except tihat the £izh flisht 1z not co prominent, It consists of



the serial glide, posturlag, parade, cooulcrtion, z:d incipiunt nest
-building, Courtstip rerely taidee plece in the ternery except for tne
last phace,

The size of interior leact tera coloniee ranges fron a few to s
meny as 20 pairs, S5acll colonies ere the rule on tiie s:wzllcr sirea:s
in the plains zrea and in the north; lerger colonies cre found cn the
llicsiesip»i River. The 3ell Islend ternery of apcroxiastely 20 peire
is the larjest reported,

Iantcrior least terns usuelly do not nest in coapect zrouns. At 3ell
Island the ne=t ares wes avbout 120 acres, the density 0.7 nesis per
ecre, The birdes usuelly nert sowe distance froa tue water on the
ni ezt pert of the ber,

)

Because of the reletively greet distance btetween nerts territorial

disnutes seldca occur in the colonies,

Neet=ouilding is initicted by screpe-making. The ncst 1s only &
shellow derression in the smad or ravel, Scrones cre used not oaly
for the e;_s and newly hzatched chices but cre constructed for temderary
brocding of chicks which leeve tle nest,

e 21,2 X 25,3 mm, &nd zre ouff or olive buff specitled

.(_Do
(4]

i
m
v

AVErE
with browa and gr-y. The eize of the clutch vories in zenercsl from two
e5ss in the south to thiree in the northes (ne to four < _¢ cre cccr~i-nel-
lv foumd, At 3ell Islen? zbout &0 por cent of the clutches comtiined

20 per cent tuo. The ezse are probrtoly lxi! on succecrive

deys, This beliefl is supsorted by the fuct thrt et 3e¢ll Ieland the

young alweys hotcened on succeeeive drys,  Apperent infeortilitr of e«
et the iglund wag ebeul 7.6 per ceat.
Altmcu _h there res been discrecuent concorning the len b of the
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incubation p=rizd, 1t is ucw cousidersd to be abeout 20 duyo, This wes

in cores.ent uilh provevle tegiaanin, of ne:ting st 3ell Islend (sonn

)
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Purticipation in incubation ty tve cdalta viried in different pairs,
Ia souae it was ejuel, in cthers the feuncle porforaed eluost =1l iucu-
betion cnd was fed by the :zle or relieved by him for shorst poriclce,

Hetching et 3211 Izsland begrn June 20 end Lhe grezter purt of it

occurred in the weexk followin,. Tle young ere covered with yellow or

bulfesouioa o, cal weign socat O ogreas.  They ere sdle to walk ca
the cecond dzy,
Post-netel wolt beying cbeat the end of tihe Tirst weoks Woi_nt et

this tiae 1s ebout 15 _roie, 4t tle oz ¢f two wecks the juveusl

)

plumeze i9 nerrly cougzlets excest for thie tail, The color is acw ouoif

and gray shading Lo slute on the wiagse

Tne cliick flies 2t adocut 22 days, At thils pericd the pluascge is

~ea young the parents instinctively switch [rca
incubution to vrocding end feeding, 3roodiag iz priwmcrily by the feanles,
the wole relieving her for short intervels, Feaodlig is cerricd out by

both birils, 3Botnh activitiee ere most prevolent duringy the heut of the

ve

poe

(6]
[

daye FE:rly in tlle acrning end lute in the evealns the chicks sre cct

o

end rcfuce trooding end feodinge Fexding is direct cad only very sacll

fich ere giveu Lo the yoang et firct, ALl recelve wocut egucl «tocatim,
siice & chich once fed ig usuelly s-ticfizd for severcl feuding vields
eltervwerice,

L )

Mortality is nigh awoayz lerev terus ia cud vricr to e pre-Tlyiag

L

Ste e, AL 5251l Ieland this wes sttrituted to iufertility of the ey o,
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deecertion of the ez = resulting froa ire pireats cering for the first
born yoxig which usuelly left the nest on the se=cond dey, prrent-1
nezlect of the younz, exposure to the sun, and predatiosn, In soze
regions, especially the pleins ereas, flash flcods toxe a hsevy tcll,

At 3ell Islend tle terns fished in the shallow watzrs nezr ti2 bur,
e tirds seldoa hovered over tea fest sbove the weter ia seurch cf
prey. The dive wus either continuous or in e series of short plunges.
They nevsr coapletely subuerged in ceotchilayg ficeh,

Lecet terns usuelly necst epsrt froam other speciec; however, they have
been revorted nesting with piping plovers ia Nebreslza sud snowy plovers
in Cklahoua. At Bell Ielend no other species nested on the bure

Banlk swellows, killdeer, and kingtirds plus protudle predeators such
s the crow, turney vulture, blecx vulture, and black-crowned night
heron were frequent visitors newr or in the Bell Island ternery,

)

Altnoush clecszed &s provuble predotors, the lact four speciss wers asver
ovssrved preying on toras,

Interior leaczt terns cre of little ecoucmic iaportince to wuun,

ot a8 e nuilsince at a fish hetcnery uear oruh

Defenze and feor reactions could be clessified ac cloras or drzods
(Pcluer, 1541). The birds ettacied all crows, valtures, eal huamcns
eanterin; the coclony, They were slso put to flight by bouts on the riwer,
Resction to an injured tern was to atteck it in a wawmier simil.r to the
attack on a predstor,

Depurture froa the ternery ie sroduel, Torns whose nects werg de—-

3 O

stroyed left the coleny proaptly. At 3ell Islend the colony was £ll but



deserted by the leat weeok ia July.

After leaving the teraery iaterior

\

end lekes associutinzg wit

loe~t terms wonder alon

n othier shore birie, The young cre fzd o; the

edalts duringz tliese aovereats, This indicetes thet fouily _rours asy

1l jrete Lo jzther,
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