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ABSTRACT

A study of the breeding biology of Franklin's Gull, Larus
pipixcan, was carried out in central Alberta during the breeding seasons
of 1964, 1965 and 1966,

The previous yearts emergent vegetation, Scirpus acutus or Typha

latifolia, provides a foundation and the material for nest building,
Preferred nesting sites are those nearest open water,

Laying began on May 12, 1965 and lasted 21 days, with the peak
on May 22, The average laying interval between egg I and egg II was
2,35 days and between egg IT and egg III was 1.96 days. The average clutch
for areas of minimsl disturbance was 2,16 and the average egg size was
36.07 by 51.92 mm, Laying of replacement clutches by adults and laying
by gulls with immature plumage occurred,

Incubation lasted an average of 24,6 days, beginning with the laying
of egg I and increasing in intensity with completion of the cluteh, Both
Sexes shared in incubation duties, with an average shift of two hours and
39 minutes, The period of most rapid embryonic weight increase occurred
between 6 days to 10,5 days; a doubling in weight occurred every 13 days,
Chicks took an average of two days to emerge from the egg, Hatching com-
menced June 9, in 1965, lasted 17 days, and had its mean June 15, For
all nests studied, two-thirds of the eggs did not hatch; of these, the
greatest loss, 66 percent, was due to destruction by Franklin’s Gulis,
The reproductive success for the least disturbed areas was a hatching
success of 1,69 and a fledging success of 0,34 young per clutch, The
young require 30 days to fledge,

Disturbance by the author lowered reproductive success, Disturbance

occurring during nest~marking was the most detrimental., Nest~marking
dates just prior to the peak of laying or hatching showed the least



detrinental effee'ts., Study arsas of minimal disturbance had a 55 percent
higher hetching success than aress of maximal disturbance.

The male rsproductive tract was in a more advanced stage of develop-
ment then was that of the female at the time of the adulis' arrival at the
treeding ground, Msles tended to be lavger than females for i4 external
measurements, A "bill index" obtained by multiplylng "bill length®™ times
"bill depth at base" separated the sexes in the adult birds 80 percent
of the time,

The burse in the youngest adult Franklin's Gull appears to be larger
than in older birds, decreases in size graduslly as the bird ages, and
finally disappeers when the bird reaches maturity. Six wing classes based
on the ecoleration of the two outermost primaries were distinguished for
the adnl% Fronklin®s Gullz; confirmation of ages may demonstrate that
maximal amounts of black ccloration are assoclated with youngex-asges-while
minimsl amounts are asseciated with the oldest adlﬁ?so

Food items of the adults consisted of 88 percent Insecta, of which
k5 psrzent wore Coleoptera,

Average residues bellow & toxic level of Dieldrin and DDT, with its
breskdown products DDD and DDE, were found in adults, yeung and eggs.

No mejor differences in pssticide levels were found among adults, young
and sggs, It appeers that the residuss ars obtained on the wintering
grounds end migration routes, sinee the levels tend to decrease dut&ng
pesidence in Albsria, Residue levels in young birds found dead were
s1ightly lower than those in live young, Imteraction between pesticide
levels and starvetion may contribute to death in some yowng gulls,
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Frontispiess, Adult Franklin's Gulls flying over study area at Hay Lakes,
Alberte, Jume 11, 1965,









INTRODUCTION

A study of Franklin's Gulls, Larus pipixcan, was conducted on
colonies ‘at Big Lake and Hay Lakes, Alberta during 1964 1965 and
1966, The primary objective of this research was to expand the
knowledge of the breeding biology of Franklin's Gulls so that a com-
parison could be made with various related old world gulls, particu-
larly Black-headed Gulls, Larus ridibuncius., The data available in the

litersture on this species is meager. The only extensive data on the
breeding biology was contributed by Bent (1921), who gives a general
description of the colony, construction and size of nests, size of

eggs, feeding, plumages, and breeding and winter ranges, Other contri-
butions were concerned with more specific aspects, Ridgeway (1919)
gives a description of the plumages and several external measurements
from five adult males and four adult females, Dwight (1925) gives
several externsl measurements for 14 adult males and 12 females, but his
primary concern is a description of the various plumages, Moynihan
(1955) compares some of the behavior patterns of Franklin's Gulls with
other species, He states that the aerial hostile behavior of Franklin's
Gulls is similar to that of Ring~billed Gulls (Larus delawarensis) and

hooded gulls, namely Laughing Gulls (Larus atricilla), Black-headed Gulls

and Little Gulls (Larus minutus), The hostile displays of adult Franklin's

Gulls on the ground or water are suggestive of Laughing Gulls, This is

particularly true of the "Long Call" patterns (Moynihan, 1955), He also
notes that the adult Ynon-aerial patterns" of Franklin's Gulls have homo-
logues in those of Ring-billed Gulls, Rothweiler (1960) has some unpub-

lished information on the nests of Franklin's Gulls but deals primarily with



food items of the gulls, He found the most abundant foed item to be
insests,

Several authors (Drest et al., 19613 Paludan, 1951; Tinbergen, 1953,
19595 Vermeer, 1963, 1967) have conducted studies of the breeding bioclogy
of four-sysle gulls, i,e, gulls which appsar to require three or four
yeers to reach sexuval maturity, These gulls nest on the ground, mainly
on islands, This is in sharp contrast to the fleating nests construsted
by Franklin’s Gulls;, The Elack-headed Gull of Europe is a two-cyecle
species, i,e, normally requiring two years to attain sexval matuwrity,
Franklinle Gulls also appsar to be a twomeycle species, Reqﬁirementﬁ for
nezting of thess two species are very Maro Other data proved to be
gimilar as well, For this r@as«m?‘ thel author compared the data on
Franklin's Gulls primarily with that on Black-headed Gulls,

Franklin’s Gulls breed from the Canadian prairies south to Oregon
(Melheur Laks), Utsh (Great Salt Laks), northeastern South Dskots, and
northwestern Iowa, They wintsr from Guatemsala to Chile on the Pacifis
and on Caribbean Islands and Mexico on the Atlantic Ocean (A,0,U, Check-
list, 1957).

To extend the data on the breeding biology of Franklin’s Gulls, the'
followlng aspects were studied: habitat requirements, laying, incubation,
growth of embryes, hatching, growth of the young, reproductive suscess,
distwrbanse by investigator, gonadal cycle, sexusl dimerphism, food and
pesticids residuss,

Vardowe problems aress during the study. The first problem was the
difficulty of msvement by the author within the colonies, Heavy vegeta-
tive ssver and shallew water precluded the use of a boat, Movement on

foot was the only weasenabile mods of travel, The very muddy bottom



3
(averaging approximately 18 inches deep) and the thick cover of vegetation
produced a situation in which movement on foot was extremely difficult and
time consuming,

The second ma jor problem arose from the "shyness" of these birds,
Marking of nests, eggs and daily checks of nests contributed to a high
rate of abandonment, The initial field techniques utilized in 1964 at
Big Lake accelerated the rate of abandonment, The colony at Big Lake
was considered a transient colony (a result of the fluctuating water
levels)., The research was then relocated to a well established gull colony
at Hay Lakes midway through 1964, Disturbance by the investigator was
not established as the main factor influencing abandonment until 1965,

In 1965, new field techniques wers employed to minimize disturbance,
Separate groups ;:f nests were studied for different phases of the breeding
cycle, i.e, laying, incubation and growth of the young,

The data for the thesis were selected from the nests subjected to
minimal disturbance by the investigator, Only the sections entitled "Fate
of BEggs" and "Effects of Ipvestigator" ~include data from nests which were
disturbed both minimally and maximally, Although some of the sample sizes
were small, the author feels that the information presented on Franklin's

Gulls is representative of the species in central Alberta.



METHODS

In 1964, newly constructed nests were located and marked with five
feet long wooden stakes, the upper six inches of which were painted
ninternationsl orange" to facilitate sighting. The stakes were numbered
in black ink with a felt marking pen, Each stake was placed one foot
northwest of the outer rim of the nest,

In 1965, unpainted, wooden stakes six feet in length were used.
Several bundles of pre-numbered stakes wez;e deposited at various locations
throughout the study area prior to the arrival of the birds, This
facilitated the marking of the nests and reduced abandonment by decreasing
the total time spent in the area, and hence, decreasing disturbance of
environmental conditions,

During three years, a total of 929 nests were marked, At Big Lake
in 1964, 345 nests were ‘arbitrarily divided by the author into seven study
areas: A (71 nests), B (50), B' (5), C (82), D (30), B (81), and F (26).
That same year at Hay Lakes, 61 nests were studied: area X (14 nests),

W (36) and Z (11). Becatsol. it was thought that the high rate of abandon-
ment at Big Lake in 1964 was due to the temporary nature of the colony,

a sample was studied at Hay Lakes each of the following two years, In
1965, 392 nests were marked at Hay Lakes to validate the material from
the previous year's 345 nests., These nests were arbitrarily divided by
the author into six study areas: J (146 nests), U (32), L (75), M (64),
G=N (36) and SP (39). That same year at that location, 76 nests were
marked to compare with the results from the 61 nests in 1964, These
were divided into study areas: 500 (22 nests), 600 (23), 700 (17) and

800 (14), (Fig, 1). In 1966, 42 nests were arbitrarily divided into



Fig, 1, Aerial photo of colony at Hay Lakes, Alberta with locations of
the designated study areas, The numbers 5, 6, 7, and 8 represent

fenced areas 500, 600, 700, and 800 respectively.
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6
four study aresss P (5 nests), Q (8), R (11) and AN (18). That year,
13 nests were marked for observaticn of incubating behavior. The nests
were checked onee daily in 1964, In 1965 and 1966, the nests were checked
three times daily with the exceptlon of study areas SP, 500, 600, 700,
and 800, Transportation between groups of nests at one colony was by
a smail boat and motor, Movement within each group of nests was on foot,

As eggs were laid, they were marked with a felt marking pen, The
oggs were marked with Reman numerals on two sides while they were lying
in the nest, Only the tip of the pen touched the eggs. The eggs Were
not handled or disturbed in any other way., Laying intervals, conmstruction
of nests, loss of eggs and abandonment were recorded for the laying period.,'

In 1964, this information was recorded in a notebook. In 1965, the
information was recorded on individual nest record cards, which were
punched and put on a ring binder. The nest record cards speeded up the
daily nest checking and the final analysis of the data.

Of the 345 nests marked in 1964 at Big Lake, .iil were checked through
the incubation pericd to hatehing, The remainder, because of abandornment,
were not checksd after May 31, Of the 392 nests marked in 1965, ared
SP, with 39 nests, was checksd through the incubation period to hatching,
The remainder of the nests were not checked after June 8 because of abancion—
ment, Informstion, such as duration of the incubation period, loss of
eggs, congtrusiion of nests and batching success, was obtained from these
150 nests (111 plus 39 which were checked to hatching).

In 1964, 61 nesis and in 1965, 76 nesis, were fenced off at Hay Lakes
during ths incubaticn peried, The feneing was required because young
Franklin's Gullis cﬁo net appear to remain in the vicinity of the nest after
two days-of age (Fig, 2). The fenced areas in 1964, with their correspond-



Fig, 2, A fenced aree for studying growth of young at Hay Lakes,
Alberta, June 11, 1965,









ing number of nests were: X (14 nests) W (36) a.nd Z (11) and in

1965: 500 (22 nests), 600 (23), 700 (17), and 800 (14) Tho fenced

areas were circular in shape, The fence consisted of one-inch wire mesh,
three feet in height, supported by two by two inch wooden pdsts about ten
feet apart, The bottom of the mesh was submerged six inches below the
water level, The nests within the fenced areas were marked with numbered
lathes, The lathes were placed one foot nérthw;st of the outer rim of

the nests, Sizes of clutéhes, hatching success, growth rates of the young,
mortality of the young and fledging success were recorded.

A_s the eggs hatched in the fenced areds, the young were banded with
numbered, colored, eipanding plastic leg bands, The plastic bands were
later replaced with U, S, Fish and Wildlife aluminum leg banas whén the
young were recaptured, The young were weighed daily, to the nearest granm,
with a Welch spring scale, until fledging or death.

In 1966, at Hay,Lakes, the following areas were deéignated for the
collection of known-sged embryos: P (5 nests), Q .(8_), R (11) and AN (18),
Fifty-six eggs wers collected individu@lly at various stages of develop-
ment, ranging from seven to 24 days of incubation. The embryos from each
nest were designated A, B, and C, corresponding to eggs I, II, and III
respectively, The breadth and length of each egg were measured with
vernier calipers, The embryo was then extracted from the egg and the
yolk sac removed, Embryos were preserved in 10 peréent formalin, After
preservation, embryos were blotted with absorbent paper to remove excess
moisture and then we:.ghed on a Mettler Type B-6 scale to the nearest 1/100
| of 2 gramq As eggs were collected from the nests they were replaced with
eggs from an unstudied portion of the colony in order to tes_t. the accep-

tance and incubation of replacement eggs by the adults,
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Also in 1966, at Hay Lakes, 13 nests were marked for observation,
Adult incubating behavior was observed for a period of 12 days, The high,
thick vegetative cover precluded the observation of a greater number of
nests from a single observation point, From eight of these nests, one
member of each pair was trapped on the nest and marked with various
colors of paint, The length of incubation shifts on each of these nests
Was recorded by observation., All 13 nests were utilized to determine the
rate of abandonment of the nests, Abandonment was recorded with refer-
ence to date of marking of nests, color-marking of adults and distance
of nests from the blind, Measurements of distance between nests were
taken with a 100-foot tape~measure, The nests were located from 18 to
73 feet from the blind, Direction of the nests from the blind was deter-
mined by a compass, Observations were conducted from a green canvas,
roofed shelter, four by four by four feet, A pair of 7 by 50 binoculars
and a 20-power spotting scope with a tripod were utilized for the
observations,

Dur:.ng ..tho breeding seasons of 1964, 1965 and 1966, 100 adult male
gulls and 70 female glﬁ.lS were killed, at a rate of about two of each sex
per week, These birds were taken from an unmarked portion of the colony,
about one-half mile from the study areas, Fourteen external measurements
were taken on the birds in the hope of finding characteristics which would
separate the sexes, Since some of the specimens were partially damaged, the
total numbers of individual measurements vary, Measurements were taken with
vernier calipers, except for larger measurements which were taken with a meter
stick, All measurements are expressed in millimeters, A detailed description
of the measurements may be found in Appendix I, Color patterns for the wing

fbips were recorded for each specimen, Among the coloring of the wing
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patterns of the adult gulls, the author had hoped to find an age
charasteristisc, Acsording to Dwight (1925) and Godfrey (1966), only three
age ¢lagges can bs readily separated: the mature adult, the immature or
one=ysar-old bird and the young of ﬂs.e year, referred to as Juveniles
(Figs, 3 and %), In conjunsiion with age characteristies, 1,132 juvenal
gulls wers banded just before fledging at Hay Lakes in 1964, No banded -
birds were recovered at Hay Lakes in 1965 or 1966, hence no known-aged
immature or adult birds were cellected,

Birds were collected at ome-Week intervals tﬁroughout the breeding
season of 1966, The esophsgi, with their wndigested food materials from
27 gulls, were preserved in 70 persent alechel for food analysis, The
volune lof foed, to the nearsst cublc @entiﬁetor,’ was obtained by adding
the food to & greduated cylinder, partislly fillsd with water, and mea«
suring the displacement of water, Food items were classified to family
where posgille,

The length of the left testie for adult males and the diameters of
the pre- and postovilatery folllcles for adult females were recorded to
the nearest 0,1 mm, The oviduets were weighed on a Msttler Type B-6
scale to the nearest 1/100 of a gram, The length and width of the bwrsa
of Fahriocius, when present, were recorded for all birds,

In 1966, at Hay Lakes, 26 sdult gulls were cvllected upon arrival
at the selomy, As wall, 30 eggs, 26 living young, 26 dead young and.26
adulte prior » departurs from the colony were collected, These speci=
mens wers submitted to Dr, D, J, Eeobichon for pesticide residue analysis,
Sample #izes were within the rangé recommended by the analyst, Upon
sellectisn, the birds and eggs wers individually wrapped, first in news-
paper, then in plaetic bags, and frozen, They were packed in dry ice and
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Fig, 3. Adult (top) amd immeture, or onewyear-old, Franklin's Gull
(bottom), Jme 23, 1965,
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Fig, 4, Juvensl Franklin's Gull at fledging, July 10, 1966, The angle
of the photograph does not allow a clear display 6£ the terminal
white band on the tail,
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shipped by air to the veterinary college at Guelph, Ontario. The uro-
pygeal glands, livers, brains, and gestrointestinal tracts were checked
for Lindane, Heptachlor, Aldrin, Telodrin, Dieldrin, DDT, DDD, DDE, Endrin
and Methoxychlor, The gas chromatographic method was used to analyze for
these residues,

A1l major field techniques, plus the marking date, were examined to
determine the inﬂuﬁnco of human disturbance on reproductive success,

Nest density was determined by measuring the area of four fenced
study plots used in 1965 and counting the number of nests in each plot.
A 100-foot tape-measure was used to determine the number of square feet
per area, When peripheral nests were to be excluded from the fenced areas,
the fence was placed an equal distance between the excluded nest and the
nearest enclosed nest, _

Estimates of dominant emergent vegetative cover were calculated at
both Big Lake and Hay Lakes, This was accomplished by means of linear
transects with a 100-foot tape-measure, A total of ten random transects
were taken at each location., The f.ransocts were measured during May on
the remaining previous year's growth, The coverage is given in percent

and represents the number of feet on which the coverage was total.
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The study aress wers located in central Alberta in the aspen park-
land, When conditions sre nermal, precipitation during the gulls?
residence is relatively low, with monthly averages increasing from one
inch to twe and thres~guarter inches from April through July., Bird (1961)
describes the aspen parkland as containing two major plant commmities,
forest and grassland, They are intermingled with more or less solid
stends of espen and aquatic communities .

The Big Lake study srea is near the town of St, Albert, 10 miles
northwest of Edmonten, Alberta, Canada, The Hay Lakes study areas, near
the eity of Camrose, is approximately 30 miles southeast og Edmonton,
Alberta (Fig. 5). The greatest proportion of the fisld researchiwas
carrisd out at Hay Lakes, -

Big Leke has two inlets, Atim Creek and the Sturgeon River, and one
outlet, the Sturgeon River (Fj.g;,,f 6), The Sturgeon River inlet contributes
to largs fluctuations of the water level. During periods of high preeipi-
tatien the Stwrgeon River, which drains a large area, causes the lake to
rise, It was for 'bh.‘i& rezson that Franklin®s Gulls did not nest at Big
Lake during the swmers of 1965 end 1966, The lake level was so high
during thase two swmers thet the emergent vegetation, cattail (Iypha
latifollsn) and roumdstem bulrushes (Seirpus sp.), was submerged,
thus c@mpiet@ly eliminating the gulls ' nesting sites and destroying
meterials for comstrustion of nests, Benmt (1921) foundI. that extreme
cerditions, 1.5, a seasiderable reduction in the emergent vegetation,
preverdied Frankiin's Gulls from nesting at a previously used location,
bs g result of the warying water level at Big Lake, f.he colony of
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Fig, 5, Portion of central Alberta showing locatlons of study areas at
Big Laks and Hay Lekes.
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Fig. 6, Map of Big Lake, Alberta with loeations of the designated study

8rags,
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Frarnklin®s Gulis does not appsar +o be well established,

The deminant smergent vegstation at Blg Lake in 1964 was Typha lati-
_gg_jﬁ, somprising more than an estimated 90 percent of the total vegota-
tion, while much lesser amounts of Seirpus sp. occurred, The emergent
vegetation at Big Lake in the areas adjacent to the Atim Creek inlet
extends an estimated 50 yards bazk from the edge of the open water, The
emergant vegotation encirsling the slough location extended an estimated
twsaty yurds from the shere to the edge of the cpen pools of water (Fig. 6) .

Table I 1iste %he othar species of birds which were nesting within
and -2djasent to the gull eslonies, No other species of gull was found
nesting a‘t Big Lake or Hay Lakss,

The gull cwleny at Big Lake in 1964 was estimated to contain 500
paixs of sduit guils, For this species, this is relatively small in size,
Seme Franklin®s Gull cclonies have been estimated at 40,000 birds
(Bent, 192i}).

Tae majorisy of gils at Big Lske nested on the west side of the lake
adjerent 4o an izlet, Atim Creck, Scme gulls were nesting on the north
gide of 4his crock, but the majerity were on the south side.' Another

conony Wes iosated enciziling a elough which was located one~-fourth of
a mile wesh of the main lake shore and south of Atim Creek (Fig. 6).
In 11 csses &b Big Laks, ths gulls were nesting in emergent Iypha lati-
felts. whidh was wellized in the nest construstion. The water depth in

the nest aress svsraged cne foot, The deepest water in the lake in a
rormal year iz three fest,

Hay Lakes, in contrast, has no nataral inlet or outlet; but at the
syuth end 3% does hsve a msnemade drainage ditch that was constructed

in 1937, The ditch varies from I feet to 5 fect in width and from 1



Tekie I, Speciss of birds found nesting within and adjacent
to Franklin®s Gull colonies at Big Lake and Hay

Lakes, Alberta,
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~ Species

Loecation

Big
Lake

Hay -
Lakes

Eared Grobe (Podicweps caspicus)

Canada Gooze (Brania canadensis)
Ms3lard (Anes pletyrhynehos)
Gadwall (Anas strevera)

Pintail (Anas scuts)

Amgricen Widgeon (Marsca americana)

Shoveler (Spatia clypeats)
Blss-winged Teal (Anas discors)

Grosn-winged Teal (Anas carslinensis)
Redhead (Aythyn emerieana) |
Lesser Scaup (Aythve affinis)
Canvasback (Aythye valisineria)
Ruddy Dusk (Oxyure jamsicensis)

Sors (Perzans caveling)

Amoricsn Coot (Fulica americsna)

Wilsonts Phalarope (S‘%.eéampus trieolor)

Blazk Tern (Chiideriss niger)

Comuon Szipe (Cazeils gellinago)

Leng-biiled Mersh Wren (Telmatodytes pslustris)

Red-winged Bluckbird (Agelsius phoeniceus)

Yeilow-hoaded Blackbird (Xantheesphalus xanthocephalus)
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to 2 feel in depth, It drains Hay Lakes into Bittern Lake which 'is three
miles southesst, At the opening of the ditch in 1957, the lake level
dropped two fest, Until the construction of the ditech, the gulls nested
at the south end of the lake, In the spring of 1958, when the drop in
water lovel reduced the quantity of emergent vegetation at the south end
of the lake, the gulls moved to the north end, The colony was then located
in the emsrgent vegetation off the end and on both sides of the point of
dland extending inte the mid-north end of Hay Lakes (Fig. 7). The move
was ebserved by Dr, C, G, Hampson (pers., comm,). To date, the gulls have
nested at the nerth end of the lske, The operation of the drainage ditch
mzinteined the water lavel at Hay Lakes at a relatively constant depth
during the breeding seesens of 196k, 1965 and 1966, The colony at Hay
Lakes dates back at leazt 40 years and appears to be well established,
Farley (1932) estimsted the Big Hay Lake colony to number 5,000 pairs in
1931, The coleny remained relatively stable in size (2,000 pairs of adult
guils) throughout the stwdy period,

Bent {£522) repertsd the water to be from two to three feet deep in
& Franklin®s Gail celony at Heron Lake, Mimnesota in 1899, In Saskatchewan
in 1985, he fuund waler net over knee deep among Franklin!s Gulls'! nests,
Rotimeiler (1960) found the water level at Freezout Lake, Montana, to vary
frem zeve Yo 8ix inches ameng Frankiints Gulls® nests. The water under
rests al Hay Lakss averaged cme foot in depth, The water in the centre
of Hay Lakes averaged thres feet in depth., The depth of water is relevant
mainly as & neseesary zepdition for the growth of Scirpus and Typhs,

The primary emergent vegetation at Hay Lakes was Seirpus acutus

comprising an sstimated 90 percent of the total vegatative e’over'.: The
remeinder Wes meixly Typhe lstifolia, The gulls at Hay Lakes, unlike
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Fig, 7. herisl view of reed beds (center) used by nesting Franklin's Gulls
at Hay Lakes, Alberts, August 8, 19630-'
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the eolemy at Big Lake, nest in Scirpus acutus and utilize this material

for nest comstrustion, The average extension of the emergent vegetation
from the dry shore line to the edge of the cpen water is 100 yards., This
extension of vegetation is interspersed with small open pools,

The variation in the demsity and height of the emergent vegetation
iz congiderableo ot both colonies from the time the gulls first arrive
mtil they depart. At arrival, only the previous year's growth exists
and is bent over, broken, and does riot concesl the nests, By the end
of the incubstion period, the new emergent vegetation is twe to three
feot abeve the water and is thick emough to concesl the nests, When
the yomng gulls fledge, seme thirty days later, the emergent vegetation
is extremsly high, averaging six fest above the water level, At this '
time it i3 difficult to traverse the area,



RESULTS AND DISCUSSION

@aﬁ@m ard Banding

Rowan (1928) banded 5,000 young F&ankl.’n.n'é Gulls at Beaverhill
Leks, Albarta, There appear o be ne reeorded recoveries,

DoMont (1941), who studied the losalities where 96 Franklin's Gulls
were recovered frem 23,9.1 banded birds, emphasized the comparatively
narrow migration route, These gulls follow a migration route that
extonds from the prairie provinces of Canada, southward through the Missis-
slppl River Velley, threugh Mexico, Central Amorica, to Peru on the western
cosst of Scuth America,

Botwean Jwme 3.6 to 18, 1964, 1,132 juvenal Frankiin's Gulls were
banded at Hay Lakes, Alberts, Only thres recoveries have been received_'
to date, The first gull Was resovered August 4, 1964, at Bethune, Ses---
katcﬁewan, The second resovery was from Manta, Ecuador, where the bird
was capturad Noevember 25, 196%, The third recovery was from Lost
Myuntsin Lake neer Holdfast, Saskatchewan on July 6, 1965, These
thres recoveriss of banded gulls would £it the migration route that
DiMont (1941) described, Franklin's Gulls eppeer to migrate sast from
Hay Lakes %o Saskatchewsn, south along the Mississippi drainage to the
southeastern coast of North America, then acress the isthmus of Panama

to the wesiern soast of South Ameriea,

Arrival

Bergman (1939) fownd that Herring Gulls (Larus argentatus) and
Lesser Blaci-backed Gullls (L, fuseus) did net occupy a colonial site |
losated on izlends in the Baltie Sea wntil the ice had melted,:‘ Unsea=~

sonably lew temporatres and dull weather delayed the occupancy of a
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anlony of Herring Gulls on Grassholm Island in the Baltic (Paludan, 1951),
Vermser (1967) fowd at Miguelon Lake, Alberta that the arrival of the
Californis Gl (L. califormicas) and Ring-billed Gulls oceurs before the
ice has thawed, Yireberg (1956) found the arrival date for Black<headed
Gdlls in Norway on the s¢lony varied as much as two Weeks in a period of
three years, /

The firet appssranse of sdwlt Franklin®s Gulls on the breeding
growds in csntrel Alberta &lss veries from year to year, In 1964 and
1965, the author was wnahle to begin field work wntil after the gulls had
arrived en the study ersas, However, the first Franklin's Gull was Seen
in the Edmonion vieirity on April 20, 1964, by Mr, R, Lister (pers. comm,)
and the first Franklin's Guil in 1965 wse noted by Dr. K, Vermeer (pers.
comm,) cn April 2% at Miguelon Laks, 17 miles northeast of Hay Lakes.

In 1966, the suthor entersd the £isld on April i5 and Franklin's
Guils bwere first seen ot Hay Lakes on April 21, Only seven adult gulls
wsre seem on thir dste. By the 25th of April approximately 60 adult
gulls were seen, Finally en the 30th of April the majority of the gulls
eppesrad o have arrived, The Franklin’s Gulls arrived at the site of
the eoleny at Hey Lalc@$ in 1966 befere the ice bad thawed, indizating the
oetupanay of the eslony does mot depend upen the absence of ice,

 Kirkmsn (1937) z%stez that ths Blask-headed Gulls in England leave
the colony during the svening in the pre-nesting period, Vermeer (1967)
found that the guils a% Migwslon Lake, Alborta did not remain on the
izlerds where nseting scionfos wers losated during the night wntil after
laying kad siarted, Sinse no evening observations were made during the
pm«nestimg peziod at Hey Lakes or Big Lake, it is not known whether
Franklin's Guils lasve the sclony st night, |
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Censtrustisn of Nesis

Tireberg (1956) statss that Black-headed Guils' neste in early stages

of construgtion wers fownd thrsughout the coclony during the early pericds
of nest comstructlen, some never being completed. Sometimes materials
disappesred from these nwsis or they wore ccmpleted at a later date, He
says that Black-hseded Gulls may be ecsupied with nest~building throughout
the entdrs breeding perisd, Yirsberg also observed Black-hesded Gulls
building new nests fer the young, which he refers to as "plateans,® These
new nests appear %o be constructed fellowing disturbance cr destruction
of pravicus nests,

Only gensral observatisns of construction of the nests in Franklints
Gulls were made during the rra-laying and lsying periods. Construetion
of nssis gt Hay Lakes in 1966 waz first noted on May 8, fowr days before
the start of Iaying, The peak of construction of nests by these gulis
was May 10, 196l at Big Lake and May 9, 1965 at Hay Lakes, two & ihree
dayz prior iy the stard of laying,

Tks tims reguired for a Frankiin's Guil io construct its nest varied
from cns %o ten deys, with en average ¢f ebout three days, Many nests,
started during the pre-laying parisd, wers never complehed,. Some nests
Wers graduslly compieted, S41L others were senstructsd in a 24-hour
piricd o o gite whers no prawvisgus nest had existed, Maintenance of the
nest eontinued throughoud the laying period, but to a much lesssr extent
than before laying began, Maintenance of the nest during insubation was
quite infrequent; its primsry pwrpess eppeared to serve as an outlet
for roeding behavisr, Maintenanes of nests after ths young had hatched
was simost non~sxistent in Franklin's Guils, It was Seen on only tll:ree

oceasions,
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Thai, BElack-hsaded Gulls remove material from a neighborts nest has
besn observed by both Kirkman (1937) and Ytreberg (1956), Franklints
Gull rests, partially contructed, theh abandoned, most often became reduced
in size as the material was taken for comstruction of nests elsewhere in
the colony, Unatiended mests were also susceptible to loss of material
1o other gulls threughout ths colony,

Ytreberg (1956) hes observed indivwidual pai®s of Black<headed
Gulls building mors than ome nsst, However, he states, ©,,.it would
appear that the birds which begin a nest are thoss which finish it and
lay the oggs.%

Aithough no specific pairs of adult Franklin's Gulls were observed
building more than their first nest; the author feels that it probably
4098 ocowr, parily based on the observation that thers were more nests
pertially or complotely comstructed on the eolonies than there were
pairs of gulls present.

Kirlman (1937) feels that nesting materisl collected by Elack-headed
Gulis during incubation probably serves mainly as an outlet for "frus-
weled brovdinses,” while serving to a lesser degree to complete or maintain
the nset, Ytreberg (1956) belisves that the collecting of material by
Black-hosdsd Gulls during inewbstion has further significance in encour-
aging ths brooding bird to lesve the eggs, allowing its partner to take
over incubation, |

Rubow (1911) found that the female Black-headed Gull guards the nest
sits while the male obtsins building materials, Kirkman (1937), from
observations of three different Black-hsaded Gull pairs, found the male
wes the first to begin to build, M@ynm (1955) states it is evident
that the male takes the initistive at the beginning of nest-building,
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The male, he states, selects the nest site, collssts the nest naterial
and does most of the nes'bsbuild:’lng Holstein (1935), Hakatseh (1952a)
and Noll (192!+) on the other hand be.n.ieve that both- members of the pair
bring nest material separately and build the nest together. Ytreberg's
(1956) investigations support Kirkman a.nd Hoynihan stating that the
male obtains the nest mter:lal and perfoms most of the censtruetion,
Sinee male and female Franklin“s Gu]ls ea.nnot be : separated in the field,
the sex most active in nest~building sculd not be identified,

Location of Nests |
Farley (1932) mentions that notable changes had taken place in the
nesting colonies of Franklin’s Gulls in eent:z'ai Alberta during the
twentyefi?e years prior to 1895, He sta‘bes that a colony of ten 'I'.housand
pairs of Franklin's Gulls nested on Spetted I.ake Alberta, but were 1a.ter
foreed to seek & new nesting site as the lake was drained He also
mentions that another large colony nested (up unt&l about 1929) a.t the
sent._hern end of Beaverhill Lake, When the water receded, the gu'.L'I.s
were cempsliled to move to cther 1ecations on the lake, In 1905, )
lake in sputhwestern Saskatchewan was oscupied by a colony of approxi-
mately 20,000 pairs of Frankiin's Gulls, One year later, because the
ia,ke_ wes dry during the nesi-building period, the lake was abandoned
by the gulls (Bent, 1921). In 1963, the suthor visited a Framklin's
Gull colony at Egg Lake, about 45 miles northwest of Edmonton, The
lake aépeare;d To be at a mean level., I located a solony along the
southwestern edge of the lake populatsd by approximatsly 300 pairs of
gulis. I revisited this same area in 1964 and discovered that the lake
was cempletely dry. Not a single guli's nest was found,
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The habitat in which Franklin's Gulls nest can vary considerably
in quantity of vegetation, depending upon the conditions which prevail
in the nesting area during the breeding season, The most critical
prerequisite for a successful nesting site appears to be emergent vege-
tation, namely Scirpus acutus or Typha latifolia, If, at the beginning

of a nesting period, the water level drops or rises to a point where the
emergent vegetation is not available for nesting material, Franklin's
‘Gulls will probably not nest at that location.

Black-headed Gulls prefer nests that are located as near to open
water as possible (Collett, 1921; Herr, 1931; Stolz, 1911; Ytreberg,
1956). Makatsch (1952a), Ytreberg (1956) and Zimmermann (1927) deduced
that the Black-headed Gull prefers nesting sites which are open on at
least one side., Ytreberg (1956) feels that the demand for the nests
by the edge of the open water is comnected with good visibility.

Bent (1921) found in Saskatchewan in 1905, that the nests in a
Franklin's Gull colony appear to be more abundant along the edge of
the reedy area and open water, He further states that the "...nests
in the outer edge of the reeds seemed to have been occupied first, as
it was here that we found most of the young."

It was observed in the Hay Lakes colony in April of 1966 that the
first gulls to take up territoriés selected those areas nearest the
open water (Fig, 8). Open water is described as an afea of at least
two feet across, These areas appeared to be the preferred nesting sites,
These sites included not only areas adjacent to open water on the main body
of the lake lying along the edge of the reed bed, but open water scattered in

small pools within the reed bed, Most of the nests were located within
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Fig. 8. Nesting location with numbered stakes on study area at
Hay Lakes, Alberta, June 11, 1965,
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thres feet of open Water, Nest sites mcquired after all the availahle
primary sites were taken were located further from the open_wa.;'.er, By
the and of the first wesk in May m;»st of the prime nesting sites had
been acquired, A pessible explanatien for the preference of nesting
sites slong the reed sdge, adjacent to the open water, is visibility.
Gulls here would have exsellent visibility in at least cne direction,
providing a goz:txi escape rotte from predators.

The Black=hsaded Gulls build their nests on areas where vegetation
from the previous yoar has been bent or trampled down during the course
of the winter (Yirsberg, 1956). Thé exact spot where Franklin's Gulls!
nests were constructed varied somswhat but appeared to be associa‘l:,ed
primarily with the condition of ths previous years' emergent vege-
tatisn, The majority of birds at Hay Lakes built the foundation of

their nest en & cilump of Scirpus acutus vwhich was either bent over or

broken ever from the previcus ysar. This type of foundation securely
anchorsd the Frarklin's Gull's nest. The nests usually float, but
during conditions of heavy rainfsll accompanied by a rapid rise in the
watsr level ths nesis may beswme dismantled,

Beth Helstsin (1635) and Kirkman (1937) point cut that the gulls
build nesis in largsr or smaller groupe, Salomonsen (41947) has
assorial ihet seversl spesiss of birds, indluding the Common Gull
(Loxus camus) frequsntly breed in the immediate neighborhood of
Blask=hsgdsd Guil vp@w.l@n:‘i.‘eaé where they seek some form of protection,
becsuss the Black-headed Gull is very irritabls and aggressive
towards predators, The advantages of colon 1al. nesting of gulls is
mentioned by Kruuk (1964), He feels that proximity of nests in a

Bissk-hesdsd Gull eolony producss many behavioral defense mechanisms
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which denrsass predation, He was able to demonstrate this experimentally
from atiacks on gulls' eggs by Carrien Crows (Corvus corons) and Herring

Gulls, 'The reduction in predation on gulls® eggs was the result of

flight resp@nséﬁ to alarm ealls and mass attacks on the intruding predator.
It was observad in 1966 at Hay Lakes that Frankl:.n's Gulls, soc-

isble birds, bulld nests in colonies, choesing secondary nesting sites

in order to remain within the wolony, rather than selecting primary

nesting sites soms distance from the other birds,

Materisl for Nests
Ytreberg (1956) states that Black-headed Gulls may build nests of

many different types of material, -The material used depends upon what
is available in the colony ares,

Bent (1921) deseribes a I.ake in Saskatchewsan in 1905 (the location
of a large Franklir's Gull solony) as havimg 200 er 300 yards of bul=-
rushes, S@irpus la@ustris growing out fr@m the shore, Here, the nest

was constructed of the domimant vegetation (Scirpus lacustris)., He also
mentions a colony of Frankliu's Guils which were nesting inSem us spp.
at Heron Lake, Mimneseta In 1899, Hers again, the nests were constructed
of the same materisl. Rothweiler (1960) at Freezout Lake, Montana,
found Fravklin's Gulls? nests located in and constructed of dried bul-
rushes (S@:@ s Elm@»s% ) Wolford in 1964 at Sé.n Franciseco Lake and
Scottls Reservolr in southera Albér‘ba found Franklints Gulls nesting
in S@éﬂw Spp. and wenstiructing their nests Qf the same material,

At Bgg Leke, in 1963, Franklin®s Gulls? nests were constructed of
the dominant emsvgent vegetation, Typha latifelis. At Big Laks, all
nests that were found were constructed of the dominant vegetation,
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Typha latifolia, At Hay Lakes, the dominant vegetation was Scirpus

acutus and all gulls'! nests found there were constructed entirely of

Scirpus acutus, The material utilized in nest construction is the

dominant emergent vegetation in the nesting area, The nest is built
from the previous year's growth of this vegetation, The foundation
consists of large, thick pieces and the material becomes progressively
smaller in diameter toward the top of the nest, Only a small portion
of the fine tips of new vegetation is utilized in lining the cup,

This lining does not appear until well into the incubation period,

Density of Nests

Density of nests is represented as an average, Franklin's Gull
nests have been located with a distance of only one foot between the
outer rim of two adjacent nests, In this study, there appeared to be
no variation in density with colony size. However, nests appeared
closer together in the prime sites (as defined in an earlier section)
as compared to the secondary sites,

In fencing particular study areas, the fence was placed on a line
equidistant between the excluded nests and the nearest included nests
which were located on the periphery of these areas.

It was found by measuring the fenced areas: 500, 600, 700 and 800,
in 1966 at Hay Lakes, that the average density of nests was one nest
per 80,7 square feet or a plot nine feet square per nest, Areas 500
and 600 were located on the edge of the open water, containing mostly

' prime ngstiné sites and areas 700 and 800 were located closer to the
shore, containing mostly secondary nesting sites. The author feels tﬁat

these four areas were representative of the whole colony. It can be
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Seen in Table IT below that nests were more densely located in areas
500 and 600, and less densely located in 700 and 800, Density in the
Prime sitss averaged one nest per 68,6 Square feet and in secondary sites

one per 100.5 sguare fest,

Table II, Density of nests of Frankiints Gulls,

Study No, of  Size of Avea  No, Sq. Ft,

Area Nests (sq. £t,) per nest
509 23 . 1512 68.8
600 23 1575 68.5
700 17 1325 .78.0
800 i 1725 123,0

Total 76 6137

Averaga 80,7

Size of Nests

The nasts of Black-hsaded Gulls can vary considerably in size and
shape (Ttreberg, 1956). Kirkman (1937) writes, "It may be said with
sams truth that the =ize of a Bla@k-heaﬁed Gull’s nest is largely
determined by the nmber ol times it 45 prevanted from sitting on
its eggs,m

Bert (1921} deseribes Franklin's Guils? nests found in 1899 with
a diameter at the watsr 13ne of two to three fest and the top from
eight to twelve inchas shove the water lavel, The cavity was found
te be eight to ten inches in dia’me:'tez; and from three to four inches
in depth, Bemt (1921) found %he diameter of other of these gulls?
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nasts to be from {2 to 30 inches and the nest built up from fouwr to
oight inches abovs the water, The cavity was slightly hollow and about
five inches asross, '

At Hay Lakes, in 1965, 80 nests were measured, The nests varied from
one to three feet in dismeter at the water line (average 18 inches) and
from fouwr inches t» fourtsan inches abovs the water in height (average
8 inches). The cup of the nest where the eggs were laid and incubated
Was concevs in shaps, ranging from fowr to eight inches in diameter
(average 6 inchss) and eme 4o four inches (gverage 2 inches) deep, The
final result 35 a floating mowd of dead reeds (Fig, 9). There appeared
to be no relationship betwsen the width and Aepfh of individual nests nor
batween location on the eoleny and size,

Laging Perisd

Envirormentsl sonditions sush as weather and abundance of food are
important factors in the commencement date a.nd duration of laying
Nell (192%) who mede observaticns of the start of laying in Black-headed
Gullzs in Switzerlamd' throughout & perisd of nine years found a maximm
variation of 14 days, He fownd o reiationship between the start of
laying and the tsmpersturs in Apr:l, Kirkman (1937) found differsnces
up b 13 days in the stavt of laying for these gulls in England, Unusually
cold woatker in 1913 reswlted in an auctremely late start of laying, In
Germany Makatssh (19523} fomnd a maximun variation of the start of laying
in Black-headed Guils to be 13 days. Ytreberg (195) states, "It would
bs reasenable to regsrd the weather = and primarily the temperature - as
8 eantrolling faster influencing ogg=laying dates,”

Guodbedy (1958) found the mean date for completion of clutches was



Fig, 9. A nest and eges of Frankiin's Gulls at Hay Lakes, Alberta,
June 8, 1965,
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nine days earlier in one colony of Black-headed Gulls than another during
the same breeding season, He believes the differences were a result of
nesting site conditions rather than weather, since the colonies were
located extremely ¢lose to one another and subject to similar weather
conditions,

Paludan (1951) found postponed laying for Herring Gulls in 1947 which
he traced indiresctly to weather conditions. Bergman (1939) found that
arrival and laying in Herring Gulls and Common Gulls depended upon the
melting of the ice, nct directly upon air temperatures in Finland.

At Miquelon Lake, Alberta, Vermeer (1967) found mear laying dates
for Ring-billed Gulls and California Gulls that were 2.4 and 3.7 days
earlier respectively in 1964 than in 1965, He found for these same
species that approximately 75 percent of the initial clutches were laid
within the first 9 days of the laying pericd. He feeis the earlier laying
means in 1964, as coi&pared to 1965, were probably a result of the
weather sonditions, Minimal snow cover produced an abundance of food
much earlisr in 1966, however lajing did not begin earlier for Ring-billed
- or California Gulls,

Wolford (1966) found the laying period in 1964 preceded that in

1965 by aboub & week for Black-crowned Night Hercns (Nycticorax nycticorax)

leying in southern Alberta,

Rothweiler (1960) found the first Franklin's Gull egg in 1959 at
Freszout Lake, Montana, on May 20, This is later than would be expected
since temperature and light conditions tend to be more favorable in more
southerly losations, dJim Wolford (pelvrs. comm, ) found the first Franklin's
Gulls®! eggs at San Fransisco Lake in southern Alberta on May 14, io6h,

He found that ths laying pericd for initial clutches lasted until
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June 1, 1964, a peried of 19 days., If Wolford's data can be considered
significant, the laying period for Franklin's Gulls in southern Alberta
as comparsd to central Alberta appsars to start ome day later and to be
two days shortsr in dwration,

The mean dates of laying for 1964 at Big Lake, and 1965 and 1966
at Hay Lakes were May 18, May 21 and May 22 respectiwsly for Franklin's
Guils (Fig, 10). Eggs ha& bsen laid prior to the first dates given on
the graph f‘:or Big Lake, 1964 and Hay Lakes, 1966, The most complete
graphical representation for the start and duration of laying is given
for Hay Lakes, 1965, In 1964, at Big Lake, the first three nests, with
a single egg each, wers found on May 13; the following day, May ik, the
author bsgan marking nests and eggs. This latter date is represented as
the beginning of the graph, The graph for Hay Lakes, 1966, shows only
the sentral perisd of laying; it doss not show the start or the length
of laying. These nests in 1966 wers msrked for the purpose of obtaining
56 known-ags embryos,

The first sggs t¢ bs found and marked at Hay Lakes in 1965 were
disssversd on May 12, The final egg from initial clutches was laid on
June 1, 1965, The length of the laying pericd for initisl clutches
was 21 days in 1965, That year at Hay Lakes 25 percent of the initial
slubshes for Franklints Giﬂlé were laid by May 17, 50 percent by May 21
and 75 percent by Mey 2%, This indisates that over half of the initial
clutchss wers complets in the first nine days of the laying peried and
thres-fourths compizte within 12 days.

If we compare the mean laying detes for.i%lfr, 1965 and 1966, we ses
that the mean for 1965 and for 1366 are essentiél‘l.y the same, May 21 and

22 respectively, However, the laying mean in 1964 on May 18 was three
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Fig, 10. Frequency of laying and hatching in a population of Franklin's
Gulls at Big Lake in 1964 and Hay Lakes, Alberts in 1964, 1965
and 1966, Samples for 1966 represent only a portion of the

laying period,
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to four days befors the means in 1965 and 1966, The mean laying daﬁef in
1964 probably precedsd that of 1965 and 1966 as a result of milder weather
conditions in 1964 (Table ITI), The mesn daily temperatures for April
in 1964, 1965 and 1966 wers 40,7°, 36,6° and 33,0° F, respestively, The
number of days with freesing temperatures in May for 1064, 1965 and 1966
Were zers, four and seven respestively,

The appearance of food mdy be a factor which influsnces the start
of laying in Frankiin's Gulls, Sinse food samples were collected in
1966 cnly, no comparisens san be made with 1964 and 1965,

Haman disturbsnce by the author probally did not contribute to a
later mean.laﬁng date in 1965, Human distwbance}_‘appeared greater in
1964 than 1965. Field techniques were improved and became less time~
consuming as the research progressed, |

Vermeer {(1967) and Wolford (1966) indicate earlier laying periods
for Califurnia and Ring-billed Gulls snd for Black-crowned Night Herons
in Albsrts in 1964 when compared to 1965, Their studies together w:l_."l'.h
the authorfs and sarlier findings of others would suggest that weather,
primarily temperaturs, was the predominant factor influencing the

laying psrieds,

Repiacement Clutches

The laying of replacement clutches in gulls is well documented,
Pgludan (1951) fourd when 35 Herring Gull clutches were destroyed by
& snowstorm most of the clutches were replaced 11 to 12 days later,
Vermeer (1963) found that ths Glausous-winged Gulls (Larus glaucescens)

nesting In a cozstal environment can renest as late as one month after

- hatching has begun, Vermeer (1967) removed many clutches of both Ring-
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billed and California Gulls at Miquelon Lake, Alberta to test the extent
of repeat laying four weeks after the beginning of laying, One California
and one Ring-billed Gull each began a replcaement clutch, However, no
other clutches were laid after the first week in Jume.

Ytreberg (1956) discovered three pairs of Black-headed Gulls in Norway
that had each laid replacement clutches in 1952 and five pairs with replace-
ment clutches in 1953, He also found that most replacement clutches were laid
10 to 11 days after the mean laying dates, This is similar to Franklin's Gulls,

Three replacement clutches were laid, as revealed by inspection of
the ovaries of 68 female Franklin's Gulls collected at Hay Lakes, one in
1965 and two in 1966, They were not begun until two days after the initial
laying was completed and twelve days after the peak, Other replacement
clutches in the gull colonies probably occurred in other breeding seasons,
but were not discovered,

The capacity of gulls to renest appears to vary from species to species
and is probably dependent upon the habitat, Nests located in a region which
has longer periods of favorable weather (such as coastal areas) and an abun-
dant food supply (which may be more conducive to renesting) would have a
greater probability of being replaced (Paludan, 1951; Vermeer, 1963).

Laying by Immatures
Haverschmidt (1931), Kirkman (1937), Noll (1931), Oordt (1934)

and Rosenius (1942) have observed Black-headed Gulls with immature
plumage breeding in Switzerland, Holland, England and Sweden, Noll
(1931) found 'only females, and Ringleben (1940) mentions that nearly
all examples of Black-headed Gulls proven capable of reproduction before

acquiring adult plumage have been females, However, Lange (1928)



. ) L5}
and Stadie (1929) found small brood patches on & male in firstyear
plumage, Mayand (1941) reported that female Black<headed gulls with
firsteyear plumage Were observed breeding. Yireberg (1956) fomd
seven cases of both male and female Blaek-haaded Gulls with imne.tm'e
plumage breeding in Norway, He believes Black-hsaded Gil1s, ke
Franklin®s Gulls, normally require two ygars to become sexually mature :

Johnston (1956) found that there was a predominance of ma.‘ue |
California Gulls which were more sexvally precocious t‘nan were females.

According to all the hfomation avaﬂa.ble, Franklin's Gulls are
unable to reproduce until they are two years of age | During i'.he :
research period, a total of 15 innnatm'e gulls Were col‘l.eetad ~9__.t, _va.'riomv_v -.
times of the breeding season and adjacent to Hosting siteS. In 1964,
one female from Big Lake and in 1966, one female from an I.akes, both -
with immature plumage (one-yaar-old), but Sexual,ly‘:mgtwe,; werg '
collected,. These birds had both 1aid-norma3‘. olﬁtéheé, 'Qéreveaia& by
an inspection of their reproductive tracts, Bdﬁ birds had ehlargéd
oviducts and three postd\nﬂ.afory fllicles, the largest of which
measured 5.0 and 3.4 mm, in diamster, One male with imatwre plumage,
but sexually mature (length of left testis measured 11,1 .m.')"_.‘_wa's .
also collected in 1964 at Big Lake, No gulls with immature plumage
were observed copulating, 1ay'.'mg or incubating Several immature birds
Were seen flying over the nesting areas at variovs times It appears
that irmatures spend the treeding season on lakes where no breeding
colony exists. At Sandy Leke, Alberts in June, 1963, 23 of these birds
. Were observed and three collected and found to be sexua]ly -mtufe,

There is evidence for .Sexwil- maturity in glJilS with innna‘hm'e >
plumage, but the relative incidence seems small and seems to occur: .’m
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oither sex,

Laying Interval

Holstein (1935) states that it is most probable that Black-headed
Gulls normally lay in the early hours of the morning. Goodbody (1955)
is of the opinion that Black-headed Gulls can lay at any time of the day
or night, Ytreberg (1956) claims fewer eggs in Black-headed Gulls are
laid during the night than the day, most being laid in the morning and
afternoon., He found in 1960 that the largest percentage of eggs were
1aid from noon to 8:00 p.m. Herring Gulls (Goethe, 1937) and Lesser
Black-backed Gulls (Paludan, 1951) also may lay at any time of the day
or night, Makatsch (1952b) states that Common Gulls lay practically
all their eggs during the evening hours, Barth (1955), on the other
hand, found that the same spegies may lay at any time of the day or
night, I found that most Franklin's Gulls' eggs were laid during the
afternoon, from 1:00 to 6:00 p.m., occurring in 60 percent of the cases.

Tt has been shown in other gull species that the laying interval
between the first egg and second egg is essentially the same as between
the second and third egg. Drent (1967) obtained an average laying
interval in Herring Gulls of 48,7 hours, Other average laying intervals
are: Herring Gulls, 48,4 hours (Paludan, 1951); Common Gulls, 47.8
hours (Barth, 1955); Black-headed Gulls, 40,3 hours (Weidmann, 1956)
and 42.0 hours (Ytreberg, 1960), For Franklin's Gulls, I obtained an
interval of 48,3 hours for eggs I and II and one of L47.4 for eggs Il
and III,

Ytreberg (1956) obtained a mean laying interval in Black=-headed

Gulls between eggs I and II of 1.8 days and 1,7 days between eggs II



| 43
and ITI, He found the laying :ln'berVal was two days for 71,2 percent of
the intervals between eggs I and II and for 6l,1 pereent between eggs II
end ITI, Vermeer (1967) obtained & mean laying interval of 1.9 days ~
between eggs I and II and 1,1 days between eggs II and III for California
Gulls, He found the corresponding intervals for R:\ngebd:lled Gulls were
1.9 and 1,9 days.

The greatest proportion of Franklin's Gull data from Tahle IV was
collectsd in 1965, The data for 1964, 1965 and 4966 were not significantly
different, therefore they were all included in a single table, In 1964,
nests weras chéekad only once a day, at 8:00 a.m., allowlné an error in:
the laying interval between eggs I and IT of %24 hows, ALl nests in
1966 and in five study aress out of six in 1965 were. shocked three times
daily, at 8:00 ®.m,, {:00 p.m,, and 6;0‘0 p.m,, allowing a maximum error
of + 14 howrs for the interval between eggs I and II, Since, the greatest
percentage of eggs were laid between 1500 p.m, and 6:00 p.m,, the most .
frequent error in the laying intervals bebseen eggs Iand IIis 5 houre.
The error i twice as great betweeh eggs II and III as between eggs I :.
and II,

From Tatile IV it will be noted that the interval between eggs Iand
IT had & remgs of one to seven days, & mean of 2,35 (£0.15) deys and a
mode of ﬁo days (eccurring in 44 ocut of 55 cases)., A total of 80 percent
of the intervals betwesn eggs I and II Were two days long. The interval
be’aiieer.z.egés II and III, as shown in Table IV, has a range'of one to
three days, a mean of §,96 (+ 0,10) days and & mode of two days (oc;cmj.ng
'.'Ln 19 out of 26 cases). The in'l',erval between .eggs II and III is two days
for 73‘, per@ent of the cases, The laying interval for an entire clutch,

eggsIboIII hasarangeofthreetosevendaysandameanofll-OB(%-OSQs
dayso., .



Table IV, Time intervals between laying of successive eggs
o and between first and last egg in Franklin's Gulls *

Interval : No. of cases Percent
in dayst I-IT II-III I-III I-II II-IIT I-III
1 2 4 3.6 15k
2 Ll 19 . 8.0  73.1
3 5 3 b 9.2 11,5 30.8
b 6 46.1
5 2 2 3.6 15.4
( 2 1 3.6 | 7.7
Total 55 | 26 i3 100,60 100,0 100.0
Mean 2,35 1.96 4.08
S, E. +0,i5 +0,10 +0,30

!

*Data cbtained from areas of minimal disturbance in 1964, 1965
and 1966, :
*Interval began at 8: 00 a.m,

Deseription of Eggs

The size of 48 Franklin's Gulls' eggs in the Unites States National
Museun eollection showed & mean length of 52,0 mm, with a range from 47.5
mi, to 56,5 mm, The mean width was 3"‘;0 m, with a range from 34,0 mm,
to 38,5 mm, (Bent, 192i),

Meszwrements of 86 eggs by the auther showed the mean length to be
51,9 mm,, with & range from 47,7 to 56,8 mn, The mean width at the widest
point was found to be 36,1 mm, with a range from 31.8 to 38.7 mm,

The eges are olive in color marked with large and small tlotches,
that range in color from dusky trown to black (colors accordiﬁg to Palmer
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and Reilly, 1956).

Inoubstion Intensity

Kirkman (1937) states that two stimuli necessary to initiate brooding
are the nest and the egg., Without the egg, "incubation-like" behavior
will be minimsl, Paludan (1951), who shifted several Herring Gull eggs
from one nest to another so that they were always in nests in the laying
phase, produced embrycs considerably sm;a]ler than eggs which had undergone
normal incubation., Ytreberg (1956) is of the opinion that brooding is
insfficient during the laying period. He states that trooding starts the
day the first egg is lald and increases in intensity until the oluh_:h is
compiste, Upon conrlusion of laying, attentiveness continues at a rela-
tivaly high degres. As proof, he cites the average development times for
Black-headed Gull embryos in eggs I, II and IIT being 24.9, 23.6 and 22,8
days respeciively., Egg I requires an average of 2,1 days and egg IL
requires 0.8 days longer to develop than egg III, Beer (1962) showed
that the brood patches on Black-headed Gulls were not fully formed at
the time the second egg was laid, thus preventing the gulls from attaining
muxima] breoding efficiency, Dremt (1967) found, from the cbservation
of 26 Herring Gulls® nests, that incubation attentiveness rose gradually
over most of the incubation peried, them declined toward the end of the
pericd. As expected, Drent (1967) found incubation by Herring Gulls
to be much more intense during pericds of rainfall and low temperature,
Vermeer (41967) found that for California Gulls only 26 and 51 percent
of full incubstion effectiveness was achlieved after the laying of the
first and second eggs respectively.

Incubation in Franklin's Gu_]‘.ls begins upon the laying of the first
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egg, as reflected by Wweight increase of the embryo, as discussed in that
section, The weight of the three embryos A, B, and C is s:hnﬂar despite
the fact that embryo A has been incubated longer than embryo C. The
hatehing time between suceessive young within a nest closely approximateé
the laying interval of two days, The result from the hatching time
betwean succéssive young, based on 39 nests, was 2.4 days, The reason
this does not correspond directly to the laying interval is the varying
degree of attentiveness during the laying pericd, Attentiveness increases
as egg II is laid and reaches its full intensity by the time the third
egg is laid, Once the entirs clutsh hss been laid, the attentiveness
remains high, The increase in attentiveness after the final egg has been
lsid is revealed by the smeller range of duration of incubation for egg
III as compared to that for eggs I and II,

Incubation Shifts
" Goodbody (1955) found that with Black-headed Gulls, very short

brooding shifts cccurred with exceptionslly "nervous" birds that left
their nests at the slightest alarm, Ytreberg (1956) foumd that the same
specles in the initial stages of brooding will stand up quite frequently
to twnr the eggs, This mest freguantly bappens dwring intervals of only
a fow minutes and may alse coour at a chenge of shift, Tinbergen (1953)
stutes that Herring Gull eggs are also turned Yafier settling on the eggs,
if the tastile stimulus is almormsl . ®

Yireberg (1956) siates tha'b in Black-headed Gulls the normal brooding
shifts seem to lie between one to two and eme-half howrs, and are shared
almost equally by males and femeles, Drent (1967) observed that Herring
Gulls incubate bsth day and night, He found that both male and femsle
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gulls shared incubation duties equally with a shift lasting as long as
272 minutes, with 75 percent less than 40 minutes in length and an over-
all mean shift of 24,7 minutes, Shifts were found to be longer at night
and shorter during the day,

Bent (1921) believes that both sexes of Franklin's Gulls incu-
bate, Shown in Fig, 11 are 20 complete incubation shifts for Franklin's
Gulls which were obtained from May 22 to June 2, 1966, at Hay Lakes,
Shifts which were in progress when the obsorvo'il' arrived or departed
each day were considered incomplete and not recorded. The observa-
tions were carried out on a special observation area from a canvas
blind, The total number of nests in this area was 13, Eight of
the nests had one adult color-marked to aid in idontification.

Both male and female Franklin's Gulls incubate, but the sexes could
not be soparatbd during the observations,

Most incubation shifts in Franklin's Gulls were found to
vary from 45 minutes to five hours, with an average of two hours
and 39 minutes, Shorter incubation shifts do ocewr, lasting only
a few minutes, These especially occur at the beginning of laying,
during ideal weather conditions, and as a result of disturbance,

These short incubation shifts are infrequent and do not appear to
represent the average shift, The incubation shift durations for
Franklin's Gulls under normal conditions seem similar to those of

Black~headed Gulls,

Length of Incubation

Barth (1952, Paludan (1951) and Swanberg (1950) refer to the

incubation period as the time which elapses from the laying of an egg
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F:’i.g.," 14, Twenty incvbetien shifis of Frarklints Gulls. The solid line
roprosents ¢vie member of an gdult pair while the broken line

ropresents its mate. Only complets shif'ts are showm,
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to the emergence of the young from that egg and usually calculated on
the last egg laid, In Black-headed Gulls, Ytreberg (1956) found incuba-
tion periods to be 24.9, 23.6 and 22,8 days for eggs I, IT and III respec-
tively., Drent (1967) obtained incubation periods for Herring Gulls as
follows: 30,05 days for egg I, 28.40 for egg II and 27,16 for egg III.
Both Ytreberg and Drent found a reduction in the Llength of the incubation
period between eggs I and II and between eggs II and III, This is a
result of the intensity of incubation during laying, Incubation begins
upon the laying of egg I, but increases in intensity with the laying of
egg II, reaching and maintaining its maximum intensity with the laying
of the complete clutch. This point is further discussed in the "Incuba-
tion Intensity" section,

Jim Wolford (pers, comm,) found in 1964 at San Francisco Lake in
southern Alberta a total of eleven Franklin's Gull clutches in which the
incubation period ranged from 21 to 25 days, with an average of 23,5
(+0.33) days. This average from southern Alberta is one day less than
that found in central Alberta, Perhaps this may be explained by higher
temperatures and lesser amounts of precipitation (the latter only during
the laying period) in southern Alberta, which are more favorable to
enbryonic development, Mean maximum temperatures for Brooks, Alberta for
May, June and July, 1964 were 64,4°, 71,4° and 81,3° F, Average inches
of precipitation for these three months at this location were 1,99, 1,62
and 1,85,

Bent (1921) mentions that the period of incubation in Franklin's
Gulls is ".,.probably 18 to 20 days." No indication of how this figure
Was obtained is given,

The incubation periods in Franklin's Gulls were determined from the
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time each egg wus laid., Taghle V shows 80 incubation periods in
Franklin's Gulls, varying from 21 to 28 deys. The ‘shortest incubation
period cccurs in egg II,- 2i days, the longest cccurs in egg I, 28 days_;—
The range of the incubation period for egg III is much less than that
for eggs I or II, being 24 to 27 days. This narrow range may be the
consequenee of & small sample or of increased attentiveness upon termina-
tion of lsying the complete cluteh, The average incubation periods for
eges I and IT are almest equal, 24,6 (+0,23) and 244 (+0.20) days

_TaHls V. Dwuraticn of incubation of Frenklin®s Gull eges.*

Ineobation No. of eggs Percent
time indays I I III Totel I II IIT Total

21 i 4 3.0 1.3
22 3 1 ¥ 7.9 3.0 5.0
23 . 3 | 7 10,5 9.4 8.8
2l 12 11 2 25 31.6 33.3 22,2 31,2
25 6 12 6 28 26,3 3.4 66.7 350
26 4 5 9 10,5 15.2 1.2
27 4 1 5 10.5 i1.4 6.2
28 i 2,7 i.3
Total 38 33 9 80 100.0 100,0 100.0 100,0
Meszn 2.6 244 25,0 28,6

5. E. +C.23 40,20 +0.27 +0.i4

*Data cobtained in 1964 from Big Lake, Aress D and E, and in
1965 fram Hay Lakes, Area SP,
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respectively, However, the average length of incubation for a sample of
nine eggs III is slightly longer, 25 (+0.27) days. One would expect
the length of incubation to be shortest in egg III. The figure of 25
days was not statistically significant since the sample was so small,

The average incubation period, for all three eggs, was 24,6 (+0,14) days,

Embryonic Growth

Ttreberg (1956) believes the greatest increase in weight in the
entryo of Black-headed Gulls to be between 10 and 12 days of age,

Drent (1967) and Paludan (1951) found that the percent of weight increase
from day to day in Herring Gull embryos declines steadily throughout the
enbryonic period with the exception of a peak at about the 13 to 14th day
of age., Romijn and Lokhorst (1951) discovered an increase in metaboliec
intensity in fowl at about the 10 to 13th day of embryonic development,
which they felt was a result of the start of thyroid function. Romi jn

et al, (1952) obtained experimental results on embryonic fowl which would
attribute this peak to a period of initial thyroid function.

In 1966 at Hay Lakes, the author collected 56 eggs from 23 clutches
in order to determine embryonic growth, A peak in weight increase,
similar to that found by Drent (1967) and Paludan (1951), occurred during
the 13 to 14.5 day period in Franklin's Gull embryos, Table VI shows the
weight and egg number of these embryos along with their related egg size,
The embryos A, B and C correspond to eggs I, IT and III respectively,

The embryos varied in age from six to 24 days. There were 21 MAMN embryos
from eight to 24 days, 23 "B" embryos from seven to 23 days and 12 "CH
embryos from six to 22 days, The larger eggs do not necessarily

produce the heavier embryos, Note that in clutch number 395, egg 1
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measwred 37,7 by 54.5 mm. and produced a i5-day embryo of 6,86 gr‘a.ms,‘
whils in clutch number 172, egg II was smaller (36.1 by 53.1 mm, ), but

preduced a heavier iZ-day-old embrys of 7.12 grams,

Table VI. Weight of 56 embryenic Frankiin's Gulis taken
from measured eggs I, II and III at different

~ stages of devslopment,*

Clutch Age of eggs{d) Weight of embryss( g) Length - breadth of eggs(mm)
Ne, I II 11T A B c I II IIT

391 8 ? 6 0059 0046 oo 22 5003"3!','05 lp9°7°3568 50.0"0-31'}0.6
3632 9 8 6 0,96 0,60 ¢,20 55,536.2 53,5-37.0 51.5-36,1
37 15 i1 9 2,21 1.8 1,11 4,5-36,3 51,5-31.8 52,5-32,0
72 13 4z 3.8, 2,37 49,2-35,6 5i.5-34.8

375 i1 9 7 1,58 0,98 0,49 49,3-34.6 49,7-35.0 49,5.34.1
168 12 40 i.68 1.05 50,0=37.6 49,8-36.3

285 12 40 2,42 1,2 54.,0-35.8 56,3-34,5

364 e 8 .22 6,50 52,7-35.8 54,9-35,2

390 11 8 i,69 0053 5300'33502 5305°3506 :

iz i+ 45 12 4,39 7,32 263 =2, 6-35.2 53,1-36.1 52,5-35,0
395 15 14 11 6,86 5,3 2,69 54.5-37,7 36,5.37.9 53.4-36.5
283 ilg’ 13 l"o 32 ’-.057 510 1“_"3609 490 9-:3604

289 17 15 1;4’ 10040 ?o 90 50 20 5306“3804 5.50 0"3807 530 5"370 8
#3219 16 48,90 17,36 11.32 56.8-36.4 5+.9-37.0 5b.036.9
362 19 b3 16 15,68 {2,741 9,21 51.0-36,6 51.8-37.1 48,9-36.4
2% i? 15 11035 ?001 5106°3l‘i'08 l"?o 7"33«8

363 16 16 i0.22 15,78 52,6-35,1 50.4-35,2

169 2’ 19 i9<:‘Z€’7 170 ﬁ.ﬂ 50:1 2"‘360 o ipgo 2'=35o o

.80 23 2 26,12 25,15 51,5-37.2 51.9-37.8

271 23 18 2-6059 130 97 500 ?"370# 5303‘3‘*.6
167 2";' 23 22 230 85 230 14 230 20 496 0"’370 0 51 [ 6""'360 .5
386 23 22 20 .88 22,26 17.11 51,7-35.3 50.6-35.8 51,2-34.9
166 23 29,41 51.5-37.7

*Data oblained in 1966 from Hay Lakes, arcas P, Q, R and AN,

Other individusl comparisens of ogg sizo and similar-aged embryos show

the reverse. Clutch mmber 375 egg I, whish measured 3.6 by 49.3 m,

produced an 1i-day smbryo of 4,58 grans, while in clutch mmber 390, egg I

was of & lurger size, 35.2 by 53.0 mn,, and produced a larger il-day-sld

emtieys of 1,60 grams, This varistion in sige is possibly a result of the
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varlatisn of attemiiveness botwesn individual pairs of gulls. Incressed
attentivensss may acseclerate embryonie growth, Variations in embryo size
may alss be a conseguenss of genotie differences,

In Fig. {2 and Table VI, at a given embryonic age where all three
embryos cccur or where only two of the three occur,ﬁ embryo C is, in
most casas, 1argestgl with embrye B of intermediats size and embryo A
the smallsst, This would suppsrt the hypothesis that the degree of
attoativensss insreases wpen the complstion of the laying of the entire
cluteh (Drent, 1964s Paludan, £951; Vermser, 1967; Ytreberz, 1956).

. The rate of embryonic welght incresse is quite wiferm from 6 days
to 10,5 days (Fig. 12): it doubles for every i3 daye, From day 10.5
to 13 the weight doubles but reguires 2% days, This decline is followed
by a brisf (13 to i{%.5 day) retuwrn to the earlisr rate of doubling every
1% days. The next pericd of deukling roquires 3 days, from day i%.5 te
7.5, The finsi doukiling of weight rsguires s 5% day pericd, from 17.5
to 23 days. Fig. i3, which shows photographs of five embryos at 6, 10,
15, 20 and 23 daye of age illustrates thase Weight differences. There
is a general trand, a5 with cther birds, fur the rate of weight increase

in Frankiin's Gull embryss to declins as the embrys incrsssss in age,

Hatehin

Habtouing perlods for other spsaless of gulls wers noted by Drent
{1967) who obtainzd a mesn hatehing pericd of 20 days for initial clutches
in Herring Guils during a thres-yesr study, and by Vermesr (1967) who
cbtained & hatching perisd of 2% days for Celifernia Gulls and 26 days
for Ring=biilsed Gulls for initial clutshss,

Jim Wolford (pers, cemm,) found in $964 in southsrn Alberta at



Fig, 12, Welight of 56 embryonic Franklin’s Guils collected at Hay Lakes,
Alberta in 1966, Embryes A, B,v and C correspond to eggs I, II,,
and IIT respectively., The weight in grams is plotted on a
semi-logarithnic scals,
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Fig, 13. Five smbryonie Franklin's Gulls: 6,: 10; 15, 20 and 23 days old.
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San Francisco Lake, that hatching in 2i clutches of Franklin's Gulls
began on June 5 and tenﬁinabed on Jun'e 15, a hatching period of ii days,
If these data are representative of the hatching period in southern Alberta,
it would appear to begin sooner and to be shorter than that fowd in
central Alberta, This seems congruent with the earlier and shorter laying
pericd in southern Alberta and can probably be attributed to higher
tempsratures,

The frequencies and dates of haiching for Franklin's Gulls are shown
in Fig, 10. Hatching began at Big Lake in 196% on June 9 and extended
to June 14, with the mesn failing on June 12, This hatching period only
lasted six days. The hatching infermation i‘rom‘ Big Lake in 1964 is some-
what incomplets because of the small sample, a conseciue'nce of nest abandon=
ment, Hatching at Hyy Lakes in 1964 began on June 13 and terminated on
June 24, with the mean on June 16, This hatching period lasted twelve
days, The dsta from Hay Lakes in 1965 gives the most. complete and accurate
information for the hatching pericd, Hatching began on June 9 and termi-
nated on June 25, resulting in a hatching psriod of 17 days with the mean
on June 15, The average length of time from hatching of the first to
hatching of the last egg on the study aress for Hay Lakes in 1964 and
1965 was 14,5 dayz, The data given represents initial clutches only,
as hatehing pariods for replacement clutches were not obtained,

Eggs substituted by the author at Hay Lakes in 1966, during egg
zollection for known-age embryos, wers accepted and hatcﬁed by recipient
adult gulls., |

From the time pipping begins in Franklin®s Gulls, the chicks require
an averasge of two days to emerge. Pipping astivities ranged from a |
minimum of one day to & maximum of five days. The hatching process could
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be accelerated by the time of day or the weather conditions present,
| Nest observations during these weather conditions revealed that if
adverse Weather cscurred, such as rain, e:,al:ii air temperature or extreme
heat, pipping astivities ceased., The hatching process probably
etopped during the night. Absente of pipping activities during the
night was not a direst ohservation, however morning inspections
revealed very 1itile progress in hatching since the prewious late after-

nsen c¢hecks,

Grcwi'h of Young

Vermeer (1967) found that, on the average, chisks of California,
Ringbilled and Glavcous-wingsd Guwils doutled their weight in 4% days,
trebled it in 10 days and quadrupled it in 20 days, He fownd that the
pericd of time required for e doubling in weight is progressively
longer: 4 days, 6 days and 10 days. Vermser (1967) showed that in
brocds of singie chicks the young increase more rapidly in weight than
chicks from brosds of two or three,

| From Fig, 14 it can be sesn that the mean weight of a Franklin®s
Gull chick at hatching is 26 (+0,82) grams, with a range of 20 to

35 grams for a sample siss of 79 shicks, At five days of age, the
mogn is 63 (£ 1.48) grams, with a range of 45 to 85 grams. The ten-
day-oid Franklin's Gull weighs, on the average, 137 (+ 3.25) grams,
varying from 87 s 165 grams. At ten days of age, the chick has reached
half its flsdging weight. The i{5-day and 20-day-old chicks average

176 (+5.75) and 233 (+6.40) grams respectively, The greatest range
in weight, 160 to 325 grams, occurs at 25 days of age, with a mean
weight of 259 (+9.87) grams, This is probahly a result of differential
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Fig, 1%, Growth curve for 166 juvenal Franklin®s Guils from hatching to
fledging in 1964 and 1965. Vertical lines indicate ranges,
horizental lines indicats means, spen rsctangles correspend to
standard deviations, and sclid rectangles indicate standard

errors of the means,
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feeding of various chicks by their parents and the fact that some chicks
had begun to fledge, During the period between 25 and 30 days of age,
growth levels off at a mean weight of 263 grams. In many cases this
represents the fledging weight. For those chicks which required a
slightly longer growth period before fledging, the welight increases
slightly to an average of 270 (+9.11) grams at 33 days of age. The
average age fur fledging was 30 days and the average fledging weight
was 263 (+11,52) grams, In Fig. i5 a one and a two-day-old chick are
Hlustrated.

The neceszity for studying growth and fledging weighis of the young
precluded détermination of sex since this can be deme omly by dissection,
Sex differences probably do not account for the wide ranges in weight at
a particular age for the ysung birds, Weights of 100 adult males and 69
adult femalss revealed no significant differences between sexes,

In Franklin®s Gulls the rate of weight gain of the young decreases
with age, The author found that the periocd of time necessary for each
doubling in weight increased from 4 days to 4% days, then to 9% days.
The final 25 percent increase in weight occurred from day i8 to 28,

a 10=day psrisd, The rate of weight gain in the embryo is greater
than that of the yeung bird. The embryos increased seven-fold in
weight from day 6 to day 23, a 17-day pericd, while the young increased
only 33-fold in a 30-day pericd, from day of hatch to day 30.

One-day-old downy chicks of Black~headed Gulls are capable of
picking up werms and insecets from the ground, disgorged by adults
(Kirkman, 1937), They may also bs seen searching for food on the first
day of life,

During its first ten days of lifse, nearly ail food that Franklin's
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Fig, 15] One-day and two-day-old Franklin's Gulls on a nest, Hey Lakes,

Alberta, Jume ii, 1965,
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Gull chicks obtain is that provided by parents, Soft food, such as
‘earthworms and insect larvae, are the primary food during this period,
This was observed from regurgitations of the young, during the daily
weighing periods, From this time on, the adulis continue to feed the
chicks, but to a lesser degree, as the chick increases its ability
for self-feeding, After this peried _the young bagin to eat more and
mora adult insects with hard qx@skelétons, The success of the individual
young &t obtaining food probably varies and may bs reflected in the

inereased divergence in weights as they age.

Repredustivs Suscess
Fate of Eggs
Ttreberg (1956) describes an egg loss in Black-headed Gulls of
24,7 and 21,7 pereent in 1952 and 1953 respectively. The major cate-
gdries of sgg loss for this spscles :t(given in percent of total egg logsz)
weres addled (25), diseppeared (25), sbandoned (16), pecked (16) and
other miner causes sush as weather and aceidents totalling i8 pereent
He noted that the bird which wes responsible for mest of the destrneti@n
of Black-haaded Gulls® eggs Was the Bla;ekn,head@d G\ﬂl itself, The fact
th&t these birds stesl eggs from members of their own species has been
notsd by Dunlep (3191@) Kantak (1954)7 K:ﬂrkm&n (4 937) and Withorby (192&9),,
Tﬂnbazr’gen et a1, (1962) mentiom that Black-headsd Gulls, which may nomally
not attack an undamaged egg, will eat an egg ence it has been hroken.
Vermesr (1967) showed an egg loss in California Gulls of 25.8
percent in 1964 and 26,0 percent in 1965, His qquivalent figures for
Ring-billed Gulls were 13,8 and 84,0 percent, Drent (1967) described
an egg logs of 34,3 percent in Herring Gulls, Other authors found egg
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losses in Herring Gulls of 29 percent (Paynter, 1949), 30 percent (Palnda.n,
1951) and 36 percent (Harris, 1964), Drent (1967) found that egg loss
in this species could be separated into several 'eategori'es of causess
destreyed, 18.9 percent; addled, 13.7 percent; and died in hatehing, 1,7
percent, He found in Herring Gulls that there was a preponderance of
predation in the lsying pericd, therefore the predation-risk was highest
for the first eggs laido

The fate of 418 unhatched eggs of Franklin's Gulls from areas of
both maximal and minimal disturbence is shown in Table VII, The term
"destroyed?ﬁ- rfefeml to eggs which wers found elther remaining as only
broken pieces of shells with the contents missing or ﬂ;.nt;aet with a hole
pecked in the egg. ,:he fact that seme contents rmin@ in soms cases
probably was dus to the predator being chased away before it had
accomplished its purpese. The majority of "destroyed” eggs had the
contents missing, The primary causes of destrusiion were Franklin's
Gulls and the only ones which the author bad oceasion to cbserve, On
many occasiens, clutches which were left unattended by both adults were
destroyed by a neighboring F:;anklims Gull, The eggs were eaten or
had holes pecked in them, Egg destiruction seems to be a typical behavier
pattern in Franklin's Gulls, Areas wndisturbed by the author alse
showed reducsd c¢lutch sizes and evidencs of pecked and saten eggs.

Under the sategory "disappeared” were these Franklin's Gull eggs
which were present wpon a nest inspection, but missing upon subseguent
inspections, .

"Abandened” eges were those which were warm to the tonehA during one
nest imspection but felt eeld upon subsequent inspecticns without visible
evidence of damags, These eggs were eventuslly eithsr destroyed or they
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disappeared,
Some eggs were found floating in water adjacent to the nest, with
no sign of dsstruction, These eggs Were probably accidently pushed into
the watser by cne of ths parent gﬂlé or by neighboring gulls, The latter

was gheerved on three occasions by the author,

Table VII, Fats of unhatched Franklin's Gulls® eges
within the study areas,*

1964 1965 196465 1964-»65
Cause of failurs Egg Incuba- Egg Incubu- Egg Incuba- T@tal(%)
laying tion la.ying tion lzying tion

1. Destroyed i08 A 72 62 180 96 276 (66)
2, Disappeared 3 2 3 3 5 8 (2)
3. Abandened 2 86 i iio 111 (26)
b, Dropped inte water 1 2 i 2 3 (i)
5. Disd during hatching 2 18 20 20 (5)
Lost (Total) ii3 6l 72 169 185 233 418 (100)
Total eggs for arsas 222 379 601 601

*Da‘ta obtained in 1964 from Big Lake, areas A, B, B C, D, E and F
and in 1965 from Bay Lekes, areas J, U, L, M G~=N SP 500 600,
700 and 800,

The eggs included in the "died during hatching category were those
in which the young hsd begun pipping but never completely emerged, These
embry@s were probably victims of adverse weather conditions, abandonment
or a combinatisn of both, The eold temperatures (38° F,) and heavy
reinfull (1.5% inckes) ceswring in June, 1965 from the 22nd through the
28th ceincided with the majority of fuilwres of these enbryss to complets
the batching procsss {Tabls VII and Table III), Evidence to support
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this is from Madfullan and Ebsrhardt (1953) who demonstrate that pheasant
embryos appear ts be inereasingly mere vulnerahls to chilling as in&bation
progresses, Chick embryos exposed to low temperatures after the fourth
day of incubation showed a redustion in batshing success, However, mest
birds? eggs and enbrycs appsar to be more susceptilile to overheating than
to chilling, Exposura of eggs to intense sclar radiaticn will result
in death of the embrycs within a few hours (Drent, 1967), Incubation
not only serves as a souwrce of heat snd protesticn from overheating, which
are necessary for emtryo development, but alse reduces egg predaticn
(Drent, 1967).

The "total lost” category represents the total of itamis;ed causes
of fallwre: one, two, thres, fowr and five in Tab:!_.a VII,

The greatest loss of eggs for both 1964 and 1965 was from "destruse
tion® which accounted for 66 perssmt of the total loss or 46 percent of .
the total number of eggs in the study avess, "Destruction® was higher
during lsying thar incubation in 1964, but almest equal during laying
and incubation im 1965, Ths dats in 1965 were mora complete, The second
greatest loss was dus to "abandunment® of eggs whish accomnted for 256
persant of the total lose or 18 psrsent of the total number of eggs in
the study aress, “Abandenment? cscarrsd primarily dwring imcubation in
both 1964 and 1965, The third largest 8gg loes was the death of the young
during hatching which ma@m‘b@d’ for approximatsely five percent of the
total egg less and repressnts three persent of the total number of eggs
in the study ersas., Many more young "died during hatching” in 1965 than
in the previcus year, The adverse weather conditions betwsen June 22 and
28 in 1965, as comparsd to the relatively uniform weather in 1964, probably
account for this great differense (Table III), The total eggs lost by
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"disappearance" was eight out of 418 eggs, and three out of 418 "dropped
into the water."

The total egg loss as seen in Tahle VII was approximately 66 percent.
This unusually high figure reflects the inclusion of data from areas of
intense human disturbance, The effect of human disturbance on the fate
of the eggs will be further discussed in the section entitled "Effects
of Investigator," The normal egg loss appears to average 25 percent,
Areas X, W and Z in 1964 and area SP in 1965 were the least disturbed
areas,

Only one addled egg was discovered and this was found in a sample
of 57 eggs collected for known-age embryos, The higher ineidence of
addled eggs in other species (Ytreberg, 1956) would suggest that other
addled eggs probably occurred among the eggs which were destroyed,
abandoned, disappeared or fell into the water. None of the eggs which
Were abandoned or fell into the water were broken open and examined,
These eggs eventually were eaten or disappeared. Destroyed eggs with
some contents present were examined and no other addled eggs were discovered,
If one addled egg in 57 can be considered a true representation, it
would appear that addled eggs in Franklin's Gulls occur with a very low
frequency, as compared with Black~headed Gulls in Norway, in which addled
eggs accounted for approximately 25 percent of the loss of all unhatched

eggs in one study (Ytreberg, 1956).

Clutch Size

The following are mean clutch sizes found in other species of gulls:
2,38, Herring Gulls in Canada (Payn'_ber, 1949): 2,75, Lesser Black-backed
Gulls in Denmark (Paludan, 1951); 2,76, Herring Gulls in England (Harris,
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1964); 2.77, Glaucous-winged Gulls in Canada (Drent et al,, 1964);
2,77, California Gulls in Canada (Vermeer, 1967); 2,84, Ring-billed
Gulls in U, S. A, (Johnston & Foster, 1954); 2,87, Ring-billed Gulls
in Canada (Vermeer, 1967); 2,90, Black-headed Gulls in Norway (Ytreberg,
- 1956); ,2.-91’ Herring Gulls in Denmark (Paludan, 1951). The mean clutch
sizes for these six species of gulls range from 2,38 to 2,91, with an
average of 2,77. Ytreberg (1960) found the clutches of Black-headed Gulls
to consist of three eggs in 68 percent of the cases, two eggs in 26
percent and one egg in 6 percent.

Bent (1921) states that, as with the majority of gulls, the normal
set of eggs for Franklin’s Gulls is three, with two oggs sometimes consti-
tuting a full set. Jim Wolford (pers. comm.) in 1964 at San Francisco
Lake in southern Alberta found 42 Franklin's Gulls' nests containing 103
eggs, an average clutch size of 2,45 (+0.09) eggs. The distribution of
eggs per nest were as follows: 2 nests with one egg, 19 nests with two
eggs and 21 nests with three eggs.

The areas from which the clutch sizes were obtained for Franklin's
Gulls we're not disturbed during the laying and most of the incubation
periods, These areas were marked and the clutch size was recorded a few
days prior to hatching, Thus the clutch size is a true representation of
“the natural condition, undisturbed by humans, at that stage of incubation,

The Franklin’s Gull usually lays a clutch of three eggs (Fig. 9).
Inspection of 68 female reproductive tracts showed that 90 percent of these
birds had laid three eggs, The average clutch size as determined by nest
inspection is less than three, which is probé.bly dﬁe to destruction,
accidents, or disttﬁ'bance. The average clutch siz_e for 39 nests in the
léast disturbed ares was less than three (2.39).
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The data for Table VIII were collected from the least disturbed
study areas during the research period, Once again, the greatest
perscentage of the data were collected in 1965. It will be noted that
the average clutch size was largest in 1966, smallest in 1965 and inter-
mediate in 1964, The overall, average clutch size for the thres summers

was 2,16 (+¢.04) eggs per cluteh,

Takle VIII, Ciutch sizes reserded in Franklin'®s Gulls.*

Clutch No, of clubches Percent

size 1964 1965 1966 Total 1964 1965 1966 Total
i i5 i3 i 29 25,9 ii.f4 3.0 13.9
2 19 80 18 447 32,7 68.4 k.6 56,3
3 24 24 is 62 bi, b 20,5 42,4 29%8

Total 58 4i7 33 208 160,92 100.0 100,0 100,0

Mean 2,16 2,09 2,39 2,16

S, E, +0.4% 40,05 +0.10 +0,04

*ALL dsts cbtainsd from Hay Lakes: areas X, W and Z in 1964,
areas SP, 500, €0¢, 700 apd 800 in 1965, and arsas P, Q, R
and AN in 1966,

The repredusiive success of Franklin's Gulls at Hay Lakes was
nigher in 198k than in 1965, The valuss for reproductive sucecess in
196% and 1965 ars presentsd in Table IX, Only initial clutches have
besn uvtilized as the data from replacement c¢lutches were insufficient,
Only three known replacement clutches wers pesitively identified upon
inspsetion of 68 femals reproductive tracts from females from another
area of the acleny,

The ¢rersll clutch size for 1964, 1965 and 1966 for the least
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disturbed arsas was 2,16, From Table XX it can be seen that clutech size
was higher in 1964 with a mean of 2,2 and a range of 2.1 to 2.5, The
clutch size in 1965 showed a msan of 2.1 eggs., It would appear that the
clutch size of Franklin’s Gulls is lower than that of other species of
gulls,

Table IX, A comparison among laying, hatching and fledging
success @f Franklin’s Gulls,

Ava, Hatching Fledging
Date Area No, of Clutzh Neo, Per Per No, Per Per
Nests Size Clutch ~ Cent Clutch Cent

1964 X 14 2.5 1.8 .2 0,50 26,9
W 36 2,2 1.72 78,2 0.25 14,5
2 11 2.4 1,46 69.6 0,45 | 30.8
Average 2.2 1.69 75.7 0.3 20,4
1965 700 i7 2.2 i.46 55,3 0.06 5.2
800 1% 2,1 1.0 66.7 0,29 20,7
Aversge 2,4 1.27 60.4 0,16 12,2

Hatehing Success

The hatzhing success in Black-headed Guwlls in Norway in 1952 and
1953 weas 75.3 percent and 78,3 persent respectively (Ytreberg, 1956).
Paludan (1951) found fer Herring Gulls a hatching success of only 55°5
percent in 1944, compared to 1943 in which it was in excess of 70 percent,
Thiz lowered success was the CoRBeguence of a heavy gale which washed away
many uests, Vermeer (1967) at Miguslon Lake, Alberta, showed a hatching
success of 74,2 percent in 1964 and 74 percent in 1965 for California Guils,

Results fur Ring-billed Gulls were 86.2 and 16 percent respectively.
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The hatching susccsss of Frankliin's Gulls was greater in 1964 than
in 1965 as a consegusnces of extreme weather conditions in 1965, The
mean for 1964 was 75,7 pervent or 1,69 young per clutch, with a range
of 69,6 ts 78,2 percent (Table IX), In 1965, the mean was 60,4 percent,
or 1,27 young per clutch, with a varistien of 55.3 to 66,7 percent,

Fledging Susssss
The major cause of death in youmg gulls is pecking by adults,

Kirkaan (1937) speaking of Black-headed Gulls, statees,
®I have seen & chick packed by seven adults in succession
bafors it got back to its nest, and ansther driven thirty
to forty yards out of its course and back sgain by mereiless
bssks, The usual end ¢f susk incidents is death.”
The pecking by adult Black-headsd Gulls of strange chicks which have
wandered onto their territory appzars to be a major cause of death in
the young. Vermeer (1963) found that the primary cause of chick mortality
in Glaue(@uswinged Gulls on Mandarte Island was the pecking to death eof .
chicks by adults when they wandered onts amothsr gullls territery., This
was also a major cause of chick mortslity for Ring-billsd and California
Gulls 4n 1964 at Migusion Lake, Alberta (Vermeer, 1967), This was also
the primery csuse of chisk mortality in other gull studies: Herring
Gulls in Demmark (Paludanm, 1951), Hersing Gulls in New Brunswick, Canada
(Paynter, 1949), and fa Ring-btiiled Guils in Michigen, U, S, A,
(Emlen, 1956), '

Vermser {1967) found that gull chicks are very susceptille to death
if exposed to rainstsrms, He citss an example of seven Califsrnia Gull
chicks dying in 1964 a5 & result of disturbance prior to & rainsterm,

The yowng bscams wet and chiiled, In June, 1965, rainfall which persisted

over three sveccsssive days resultsd in the death of meny Califsrnia and
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Ring-billed Gulls, Paludan (1951) noted thai some Herring Gull chicks
had been killed by rain or brilliant sunshine,

Paluden (1951) stabtes that by eight days of age only 30 percent of
Herring Gull chicks had survived, and noc more than 20 percent of the
shicks on the experimental area reached the age where they could leave
the colony, Vermeer (1967) obtsined a fledging suscess in 1964 of 48,8
percsnt for Califernia Gulls and 35.9 percent for Ring-billed Gulls;
in 1965 not oms chick fledged,

The fledging sucsesses in 1964 for avess X, W and Z respectively,
as seen in Table IX, were 26.9, 14,5 and 30,5 psreent or 0,5, 0,25 and
0,45 yousg per cluteh, The mean fledging suscess for 1964 was 20,4 per-
cent or 0,3 young per clutch, The 1964 figures contain more data and
therefors appear to be & more ascwrats repressntation, The mean fledging
suecess in 1965 resulited in 12,2 perssnt or 0,16 young per clutch, The
study areas 700 and 800 produsad respectively 5.2 and 20,7 percent or
0,06 and 0,29 young per clutch, This low reproductive suscess in 1965
wss due to a continued disturban¢s snd extreme weather conditions, such
a5 heavy rainfall (1.5% inchesz) and cold temperatures (38° F,) between
Jume 22 and June 28, 1965 (Table III), The incrsase in human disturbance
brought sboul an inereass in nest abandomment andfor destruction, The
extrems rainfall dismentled nests, resuliting in the loss of egge and the
death of young from exposurs,

Fig, 16 depicts the survivel of 166 young Franklin's Gulls from
hatshing to fiedging in 1964 and 1965, Mortality was heaviest during
the first two days, 30 percent in 1964 end 38 percent in 1965, By the
time the young were five days old, 55 percent of them in 196% and 63
percent in 1965 were dead, In 1963, mertelity of the young leveled
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Fig, 16. Survivel to fledging ¢f 166 juvenal Franklints Gulls in 1964
and 1985,
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off for the age group of six to i4 days, Then at il4 days of age in 1965,
mortality incressed quits rapidly te fledging, The i4-day stage when
compared with the hatching peak of June il for 1965 in Fig, 10 corresﬁonds
almest perfeztly to the extreme rainfall, which fell between June 26
and Juns 28, Thus the sudden increase of mortality at i4 days might be
expisined by these adverse weather conditions, The sontinuation of this
rate of mortality may indicste the longsr~lasting effects of poor weather
conditions, Ths swvival rate of the young in 1964 ended a rapid decline
at ten days of age and then decressed slightly to fledging (Fig, 16).
In 1964, ths filadging age cr first flight verisd from 23 ts 33 days with
a mean of 30 dsys, The fledging age rangsd in 1965 from 24 to 31 days
with an averags of 28 daya The young in 1964, as compared to 1965,
appeared Lo reguirs about twe days longer on the average to fledge.

Ths msjor resognizable sauses of death in the young were pecking by
adult gulls and sxpesurs to heavy reins, Pecking by adults occurred
when yrung birds attempted te enter the nesting territery of a neighboring
Frarklin®s Guil, These territuoriss appsar to be maintained wntil the
fledging of ths young birds, Ths parsat gulls pecked ths intruding
young om the haad wiil ¢lither the young left or were killed, The fenc-
ing of ths young within the study sress mundoubtadly limited their freedem
of movament with the resilt that many young intrudsd upon a neighbsring
gulil's tsrritory and were psckad to dsath, To what degree the fencing
inerzessd the mortality Is wknown, However, many young outside the fenced
2rsge wers a.sq found pe@kjed te desth,

young Frankiin’s Gulls wers found dead inside and outside

L4

Many <thar
the fonesd aress with no exbarnal sigrs as to the causs of death, The

yeung that disd within the fenced areas shewed a gradual weight loss over
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a perisd of sewsral days, just prior 1o death, It is possible death was
an indirect resuli of pssticide residues, The young had either been
abandensd by their psrents or were not fed, in which case they starvéd,
Under these sonditions, the sub-lethal levels of pesticide residues may
have becams lsthal, (Ses PPesiicide Residuss® section for further

discussion,)

Swvival of a Population

Paluden {1951) states that in an experimentsl study area approxi-
matsly 2,5 chizks hatched per pair of Herxing Gulis and s1lightly less
than 2 per pair of Lesser Blssk-backsd Gulls, equivalent fledging rates
wsre 20 and 5 persent respsctively, He felt that these figures were
probably tec low for ths ertirs gullery, Paludan (1951) arrived at a
mertality rals of spproximatsly 15 percent for sexually maturs birds
within & population by statisticsl ecalenlations from Danis;n banding
dats, He zoncluded thst eash populatisn must produce & o i chick
per pair of aduiis in order to mzintain itself, Marshallis (1947)
morielity rate for sexuuily maturs birds in an American Herring Gull
popiliation was approximately 29 percent, Paludan {(195i) felt that in
order for an Amerisan Herring Guil popdiation to survive it must have
a kigher fizdging rete than the Danish population,

It would appesr that ths fiodging success of Franklin's Gulls in
1964 2% Hay Lakes for study ares X (Table IX) would meet Paludan's
(195%) minimam of ¢.5 Joung psr cluich required to maintain a population,
Tn2 othsr study arcss o5 shown in Tabls IX are below this minimum,

The author sttempied to minimizs the effect of human disturbance on

the repredurtive suszess of thsss gulls, The fledging rate was probably
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higher for the population as a whole than for the areas studied,
If the longevity and average life span of Franklin's Gulls are simi-
lar to that of Black-headed Gulls, which are known to live as long as 18%
years (Kate, 1948), then these parameters would mitigate the effect of the

low reproductive rate and would probably maintain a population,

Effects of Investigator

Effect on Productivity

Very few investigators working on natural bird populations have
mentioned the effects that they themselves have on the species and
consequently on the data derived from it, Most choose to disregard these
factors or attempt to delete the data affected by human disturbance,

Drent (1967), while describing reproductive success in Herring Gulls,
states that the figures represent the "undisturbed nests." This would
indicate that he felt that some nests had been disturbed to an extent
that they would have affected his data.

Vermeer (1967) mentions that the time of later clutch commencement
in Ring-billed Gulls may have been a consequence of human disturbance,
i.e, his working on the island where the gulls nested, In 1964, the year
when an observation tower was constructed and considerable movements took
place around the tower by Vermeer (1967), 56 percent of 470 nests of
California Gulls and 16 percent of 215 Ring-billed Gull nests were aban-
doned, The majority of California Gulls were nesting in close proximity
to the observation tower and the Ring-billed Gulls were located much farther
away, In 1964, Vermeer found a fledging rate of 48,8 and 39.9 percent
in California and Ring-billed Gulls respectively. In 1965, not a single

chick of either species fledged, Vermeer (1967) states that "the
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complete failure to produce flsdglings in 1965 at Miquelon Lake is not
completely understood.” He further states that this appeared to be a
local phenomenon as the fledging success for these species appeared
nermsl at a location 22 miles away, Has hypothesizefi that parental
neglect is respensible for the poor reproductive success in 1965 as'
eompared to 1964, but doss not explain the resson for this increase in
negligenze, Vermear!s data (12€7) on nest numbers shews a drastiec
redustion of gull nests from 196% %o 1965, The Island ¥A® location
showed a redaction frem 470 to 87 California Gulls! nests and a reduc-
tion from 315 to 58 Ring=billed Guils® nests from 1964 to 1965. Island
"B" eolonies showed a similar redustion: Califernia Gulls dropping
frem 300 in 1964 to 45 in 1965 and Ring-billed Gulls from 1200 in 1964
to 378 in 1965, These figures reprssent respective decreases in the
number of nests frem 1964 to 1965 of 85,3, 81.6, 81.5 and 68,5 percent,

Wolford (1966), siudying Black-crowned Night Herons in southern
Alberta, found a reduction in the number of nests and repreductive
succegs over a study of two breeding seasons, In addition to a reduction
of Night Herons! initial nests from 7% in 1964 to 55 in 1965, a new
nesting location was estatlished by thke birds in 1965, The hatching
suseess decrsased from 33 persent im 196% to 13 percent in 1965 in initial
clutshes, The fladging success likewlse dropped from 51 percent in
1964 to 10 peresnt in 1965,

The restils of these studies (Vermeer, 1967; Welferd, 1966) suggest
that the investigatorls presenss may be disturbing ts tha birds,

The effevis of my presencs in the study areas ave reflected in
laying, hatching and fledging sunzesss,
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Tabls X is divided intc two sub-tahles, one for 1964 at the top and
one for 1965 at the bettom, Eash sub-table is further sub-divided into
two parts: Human distorbanse, which includes the marking date, final
date the nest was chetked, the number of daily nest checks, and the time
required to fence off the areas where the young wers studied, The
sacond division shows the resulis of the disturbance as it is reflected
in egg lose, hstching suscess, fledging success, clutch size or number
of eggs laid, Fencing was rsquired only ¢n the plets in which hatching
was studied,

Given the average demsity of nests, the approximate size of the
varieus study plots may be estimatad by the numbar of nests they contain.
Since it took one minute, on the average, to check & nest, the larger
the wmber of nests in an aves, the mure time required to check that srea,

At Big Lake in 196%, the laying psak was May i8 and the nest-marking
datez wers May 13 (areas A, B and C), May 15 (ares D), May 16 (area E),
Mgy 17 (ares F) and Mey 18 (area B'), The hatshing pesk at Big Lake for
areas D and E was June 12§ hatshing successes wers 12,2 and 11.0 percent
respextivaly, Hatching paaks were not cbtained for the other arsas at
Big Lake, since the nests were only follswed through the laying perioed
to May 31. The reazon these aress were deleted from the study after
this debe was becauss sll nests in these arsas wers sbandoned, Therefore,
egg loss for areas A, B, BY, C and F should be considered to be 100 percent,

At Hay Lakes in 196l, areas X, W and 2 were marked June 1%, two days
before the"ha’&«ching peak, June 16, Ths time reguired to fence these
areas wag relatlwvely short, redacing disturbante, They showed a very
high hstehing suvsess of 74,2, 78,2 smd 69.6 percent, and a very low
egg luse of 25,8, 21,8 and 30.4 percent, The fledging suscess for these



Table X, Influence of investigator disturbance on repro-

ductive success in Franklints Gulls,*

7

Areas -~ 19564

Dis%umﬁﬁznce AP g ¢b p¢ ge gb. pgb yd d  ,d
Marking date Myl3 Myl3 Myl3 Myl5 Myl6 Myl7? Myl9 dJels Jeld gell
Final check  My31° My31° My31® Jeld Jelt My31® My31® Jy20 Jy20 Jy20
No.Daily checks 1% 1l 1 1 1 1 1l 1 1l 1l
Fencing time (hr,)d 2 3 2
Results
Egg loss(%)  47.4 75,0 33.3 88,8 89,0 81.5 5.0 257 21.8 30.4
Hatch, success (%) 12,2 11.0 74,2 78,2 69,6
Fledg, success® 0.5 0.25 0.45
Ave,clutch size 2,5 2,2 2,1
No, of nests 71 50 82 30 81 26 ‘5 4 36 11
No.eggs laid 19 8 12 41 109 27 6 35 78 23

*Laying peak in 1964 vas May 18; hatching peak in 1964 was June 12 for
Big Lake, Areas D and E and June 16 for Hay Lakes, Areas X, W and Z.

Humaﬁ Areas -~ 1965
Disturbance ~ g® 1P P P spe g 5008+ 600+ 700t goodt
Marking date Myl2 Myl2 Myl2z Myl2 My2l My26 Jel0 Jel0 Je20 Je20
Final check  Je8° Je8% JeB8® Je8® Je23 Je8® Jyll Jyll Jyl9 Jy2l
No,Daily checks 3 3 3 3 1 3 1 1 1l 1
Fencing time (hr,)d 6 6 2 2

Results )
Egg loss(%)  95.9 83.3 78.1 83.3 23.3 25,0 93.8 95.8 44,7 33.3
Hatch, success(%) - 76,7 6.2 4.2 55,3 66.7
Fledg,.success® 0 0 0.06 0.29
Ave,clutech size 2.1 2.4 21 2,0 2,0
No,of nests 146 75 64 32 39 36 22 23 17 14
No.eggs laid 49 12 41 12 90 12 48 48 38 30

*Laying peak in 1965 was Hay 22; hatching peak in 1965 was June 15,

&lumber of young per clutch,
CAreas marked for laying,

marked for hatching period and growth to fledging,
longer checked as nests appeared abandoned,
June 26-28 caused the lake level to rise six

Areas marked for laying period only,
incubation and hatching periods,

Areas

€Areas were no

THeavy rains betireen
inches,
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three areas was 0,50, 0.25 and 0.45 young per clutch,

The data for the laying period in 1965 at Hay Lakes show a more
complete picture, Areas J, L, M, U and G~N were checked through June 8,
which included the entire laying pericd and three~fowrths of the incu-
betion peried. The laying peak was May 22, In avreas J, L, M and U,
marked May 12, ten days in advance of the laying peak, the egg loss was
extremely high: 95.9, 83.3, 78.1 and 83.3 percent., Also ncteworthy is
the low number of eggs per nset that were laids 49 eggs for 146 nests,
12 eggs for i5 nests, 41 eggs for 64 nests and 12 eggs for 32 nests, The
average clutch gize in the least disturbed areas is 2,16, Area SP, which
was marked May 2i, juet one day before the laying pesk, had only a 23,3
percent egg loss, Area G-N, which was merked May 26, four days after
the peak, only lost 25,0 percent of the eggs,

Aress 500 and 600 in 1965 at Hey Lakes were marked Jume 10, five
days before the hatching pesk of June 15, and the ezg loss was very
higk: 93,8 and 95,8 persent, with a hetching success of 6,2 and 4,2
parcent., These aress the author fenssd sleme and this tock about six
howrs per area, Areas 700 and 800 wers fenced with assistance June 20,
five daye after the hatching pesk, and, with assistance, reguired only
twe hours per arsa for fencing (as contrested nith‘ gix hours for areas
500 and 600), The hatching results for these aress wers 44,7 and 33,3
percent egg loss and 55,3 and 66,7 percent hatching success; a fledging
sussess ef 0,06 for area 700 and 0,20 yowg per clutch for area 800, I
am unable to explaim why area 700 had such a high mertelity rate as
compared to area 800, however, this area (700) is an exception to the
typinel pattern and @@&med in only one study area out of twenty
(Tatle X),
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Perhaps the lew hatshing and fledging success in areas 500, 600,
700 and 800 wers dus to the very heavy rains between Juns 26 and 28 (Table
II1), which resulted in a rise in the water level of more than six inches,
Despite the faet that Franklin®s Gulls build floating nests, the rapid
rise in water level dismantled mary of the nests and the eggs fell into
the weter, Many young, which were ten to fourtesn days old, died, probably
as the result of exposure te these adverse weather conditions,

Fig. 17 emphasizes the ma jor human disturbance, This graph shows
the agg lose and hatching suceess as related to the nest-marking date,
Areas J, L, M and U (Fig, 17) wers marked ten days befors the laying peak,
and have a very high egg less, Arsas D end E, marked three days and two
days, respectively, befors the peak, also had & high egg loss, Area SP,
which was marked one day befors the pesk and G=N, marked fowr days after
the peuk, had a very low egg lese, Areas D and E, which bsth had a high
egg loss, differ from area SP, which had a low egg loss, by enly two days
and one day respecilvely, I may be that this is a very critical period
end a single day Is quite Importamt, The resson for this large discrepancy
with g d@lffersnes in murking time of only one day may also be dus to the
fant thet arcas D and E were losated at Big Lake which appears to have a
transient population of gulils, The gulls appsared to nest at Big Lake
on® yaur, L.8, in 1964, but dus to the bhigh water, they did not nest there
in 1963 and 1966, The gull colemy thers appears to be relatively new and
ungtakle, In conlwrast, ares SP was located at Hay lakes, within a well
s3hablished oolony of two thousand pairs which remained stable throughout
196%, 1565 and 1966, The gulls at Hay Lakes would heve mere attachment
T We nesting avea in which their specles have nested since 1931 (Farley,

1932) then wenld those guils at Big Lake, This would contribute to a



Fig, 17, Hatching success in Franklin's Gulls correlated with the
nest.marking date.
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greater euse of abandsmment at Big Laks, Ancther factor which may account
for the large egg lszss with o differente in marking of only one or two
dsys was the method of nest-marking and checking in 1964 gt Big Lake,

A% Big Lake stakes wsre more wisible since the upper six inches were orange, .
This possitly incressed predation, Alse, dwing the same year, the stakes
wers numberad cu the study arsa and dats wers reserded in a netebsok,
increasing the time spent on each arsa, In contrast, the stekes in 1965
at Hay Lakes wers wipainted, pre-numbered, preuxdisbtribut&d and data
recorded by symbols om hols-puncted nest recsrd cards, resulting in less
tiwe spent per nsst chesk,

A decrsass in human disturbanse results in a decrsase in abandon-
ment, as reflected generslly in improved rezdlis and technigues in 1965
over 1964, The mest sritiesl human influvence appears to be the hest»marking
dats, As the marking date of nests gpprosches the laying peak, the laying
suscess (determined frem olutsk size) ineresses, Similarly, the hatching
success incresses a: the merking date appreaches the hatehing peak. The
marking of the nesis seversl days in advance of the peak is more detrimental
thsn merking of the nests zeveral days aftsr the pesk, Nesis marked one
day before the laying pssk had a hatching suscess of 75 psrcent (area SP)
%hils those marked ten days in advance had only a 20 persent scucess
(sraas J, L, M, T}, Areas markad fivs days before ths hsetching pesk had
a 5 percent hatching success ( areus 500 and 600) and marked five days
sPter the hatshing pesk had & 60 perssat succezs (700 and 800). The
pairking of nests one ts two duys prisr to the laying or hatching peaks
appssrs te produss the highest reprodustive suscess (areas X, W, Z, SP),
Ezse of abandorment snd disturbance are «izo related to atteshment to

nests and aress, Attachmsnt was shown to ba wesk to the Big Leke area,
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The longer the time a bird spends on a nest and/or eggs, the greater the
attachment, The fact that gulls would have less attachment to a nest
before eggs had been laid probably influenced the high rates of abandon-
ment, Low rates of abandonment, especially during hatching, would
reflect high rates of attachment, The rapidity with which the gulls are
able to construct a nest also contributes to the ease of abandonment
during the laying vperiod. It was not uncommon to find a nest completely

built and one egg laid in a 2U-hour period.

Effects of Conjtinual Observation

On May 22, 1966 at Hay Lakes, a four by four by four feet, green canvas
observation blind was erected upon a wooden platform, six inches above the
water level, Thé site chosen was a previously undisturbed nesting area.

The observation area had an average water depth of one foot and had a

uniform vegetative cover of emergent Scirpus acutus. Observations of
adult incubating behavior were made from 9:00 a.m, to 6:00 p.m, daily
for a period of twelve days, Laying, for the most part, was complete
and incubation was underway. On May 23, thirteen nests were marked with
numbered, wWooden stakes. The nests varied in distance from 18 feet to
73 feet from the blind, Because of the density of nests, which was
approximately nine feet square per nest, and the height and demsity of
the vegetative cover, more nests were not readily visible from one point,
Fig. 18 shows the locations of the individual nests.and their relation-
ship to the blind, Table XI gives the distances of the nests from the
blind, Eight of the thirteen nests had an aduit gull from each pair
color-marked on the breast with paint, The author was unable to mark

any birds from the remaining pairs,
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Fig, 18, Relaticmships of lscation of nests to blind and to one another

within the c¢bssrvstism area st Hey Lakss, Alberta,
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Table XI, Neosi abandoamsnt of Franklin’s Gulls as a result of
cbservation of nests and celor-marking adult birds, *

Distanss in Date of
Nest  fest of mest  Date of adllt coler-  Dats mest
from blind nest marking marking
76 18 May 23 May 23
574 21 May 23 May 25
260F 33 May 23 May 24 Mzy 27
goat ko May 26 May 26 May 28
ATt 42 May 24 Msy 24 May 27
609" 53 May 25 Mey 25 May 29
71t 51 May 26 May 26  May 27
337 5 Msy 23 . May 27
23 55 May 23 May 27
296t 60 Msy 23 May 25 May 27
| 308" 66 May 2% May 2 May 26
. 268 67 May 23 May 27
1o0¢* 73 May 2 May 24 #

 *The gres was undsr obtesrvation daily from May 22 to June 2, 1966,

+Oniy one adwit gull from each of the nest pairs was trappsd and
&nlor-marksd,

#This pair of gails 4id not abanden thsir nest,

It can be sean from Tabls XTI that nests numbsr 76 and 157 which were
the slesest nesls % the blind, only 18 fmst and 21 feet respactively,
wers the first nests marked on May 23 anril alse the f£irst set of nests
abgudensd, on May 25, Nest number 398, wbi@ﬁ wes marked en May 24,
was abandoned next (May 25). Although nest 398 was 66 feet from the
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blind, its proximity to nest number 100 resulted in its early abandonment,
The pair of gulls at nest 100 were the most aggressive in the observation
area, After marking nests 100 and 398 and one adult from each nest on
May 24, the gulls were disturbed and the golden-colored gull from nest
100 destroyed an egg in nest 398, Several raging battles occurred between
the gulls of these nests during the observation period on May 24 and 25,
The owners of nest 100 attempted to drive off those of nest 398, As a
result, the latter nest was abandoned on May 26, The marking of both
these nests appeared to initiate the hostility between the adult gulls
who had constructed them,

Nests 260, 347, 71, 337, 231, 296 and 268 were all abandoned on
May 27. All were marked on May 23, with the exception of nest 71, which
was marked on May 27, Nests 260, 337, 231, 296 and 268 were located
quite close to one another and nests 347 and 71 were rather isolated.

Nests 800 and 600 were abandoned on May 28 and 29 respectively,
Nest 800 was marked on May 26 and nest 600 on May 25, Both were some-
what isolated from the other nests,

Nest 100 which was farthest from the observation blind belonged
to the most aggressive pair of gulls in the observation area, It was
not abandoned,

Thus it appears that nests located closest to the blind may be
the first to be abandoned and the ones farthest away may te abandoned
last, if at all, Proximity of nests to one another and to other pairs
of gulls, as in the case of nest 100, also influences the sequence and
occurrence of nest abandonment (Table XI and Fig, 18).

The effect of investigator disturbance is most evident in the rate

of abandonment of nests, which was found to be as high as.92 percent,
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It alse affscted the sequence of abandonment, with the nearest gulls
sbandoning first, Observation leads to an incresse of aggressive
bshavior between gulls nesting in ¢lose proximity,

Femslo Repreductive Cycle

Changes in Size of the lLargest Presvilatery Fellisle

Avian investigators (Bullough, 1942; Jehnston, 19565 Marshall, 1549;
Stieve, 1919) have shown that adult femele birds ammuaily wderge a
eyclic ¢hangs in the ovary and assceiated strastures, sush as the ovidust,
which is generally perallel to similer cydllie change in the male,
Paludan (1951) fownd fowr fullicless 36, 32, 27 and 19 mm, in diameter
in an adult Herring Gull (a larger bird than Frankiin’s Gulls} orly
two daye before laying its first egg, He found no ccllapsad follicles
macrossopieslly visible on the surfsce of ovaries of Herring Guils
nine days after the last egge wers laid, He found in both this spesies
and the Lesser Black-backed Gull that the imterval betwesn the loss of
a clutch and the beginming of replasemwent laying was 1l fw 12 days.

He states further that thie interval remains constent whether the
dlutch iz lost at the termination of initisl leying or st a later date,
Johnston (1256) found that the maximwm size of edwlt winmber folllcles
in Californis Gulie avereged 1.5 %o 2.0 mn, in diamsbsr, Hs alse
foand thet folliewlar devilspment cemmences in mid-February, with the
follisles enlarging abrupily 4o a mesn of appros.mately 8 mm, by the
end of April. He observed that cvulated folliciss were resorbed vather
rapidiy in California Guile, in most cases within a week,

Stisve (1919) raporis that folliowlar imvelution, whish was observed

micsroscopleally $n the Jeckdaw (Cervus monedwls), begins after the seswnd

sgg is laid, Howevsr, ho statss that some fulliszles showed no signs of
1
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involution after a four-week period of incubatlion by some famales .
Bullough (1942) found by microseople examination of Starling (Sturnus
ﬂgaris? overies what he calls corpora lutea persisting two months
after incubation., Lewin (1963) found that the postovulatory follicles
of California Quail (Lophortyx cslifernicus) were difficdlt to identify
with a dissecting micressope 10 duys after ovulation had ocsurred,
Observatien of a pestbreoding overy revesled only ihat a femsle had
ledd many eges. |

Sizty-sight sexmsily mature femsle Franklin's Gulls were eollected
between the time of errival on the cvlony during the hst week in April
ts the time of departure during the third week in July, Changes in the
size of the ovary and ovidust Wers compared with the laying frequencies
shown in Fig, 10, It can be seen from Fig, 19 that the largest pregwu-
latory follicles of the seumﬂjiy meture Franklin's Guils svsraged & mm,
in dismeter upen their arrival in Jate April., The preovulatery follicles
inereased rapidly in size (to 20 to 25 mm,) during ths sesond week in
Masy and begen to decrsuse during the third week in May, The psirlod
from May 45 to May 22 corvesponds dirscily to the laying peaks im Fig, 10,
The largest precvulatery fellirles remaiving after ewmdation gredually
atrophy and messuwed spproximatsly 2 me. by the third week in July, the
time ¢f departurs,

Aithongh the dsts sollestad in 196% sre somewhst incomplets, the
peake for ell turss ysers (1964, 1965 and 1966} appesr t¢ correspond
quits cleozely, The laying means for the total number of eggs cn the study
aress (Fig, 10) show a peak three days earlier in {964 than in 1965, An
eariier incrssse in size does not appear in the precvilatory follicles
for 1964 sver 1965, psssibly the result of inecomplete data,
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Fig. 19, Ssasonsl changes in size of the largest preowilstory follicle
in Franklir!s Gulls in 1964, 1965 and 1966,
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Growth of Pre- axnd Postotulatory Foilloles

Lewin {1963) used ths known rate of precvulatory fellicdlar growth
and the rate of postevilatory follicdlar invelution to predict or
postdate the laying of an egg or the laying pericd of the entire populatien,

The rate of growth of prevvilatery follicles and the rate of invelu-

tion of pestevidatory follicles in Frarklints Gulls ean be ulilized to
determine the epproximats time of laylng of sither a singls egg ow
laying for a pepulaticn, If the lsying dalte ds knewn, the predictisn of
the growth curve of precvillatory follicles and the regrsssien of the
ostovilatory follicles as showm In Flg, 20 is passible,

The diameters of &ll presvilatory felilcles and the widths ef ail
postovidatory follicles were svereged, The msasiuremenis were plotted
s a graph ascording to the number cf daye from cvdlativn, Ths resulits
can be segen in Fig, 20, The average diameﬁer. of wll pracvulatery
foillisles of sexually maturs Frankiints Gulls at the tims of arrivel
was 1,5 mm, Ths follicles graduslly incregsed in size within 29 days
ts 3 mm, in size, Ten days befors cvrilation ths Linsl and most rapid
growth of fulure ova vacwrred, Mature ova had dlameders of approximatsly
36 mm, The poztevilatory follicles boneme gquite fist and rapidly
inveluted %o 2.5 mm, in wioth within ten days afber svilietine, Twsatly
Gays eflter ovmdlation the postordleleny follicles wers § wn, in widih,
Beyond thiz peried, they are toe smell iv measure scouwrately wlth
vervuior 331“&9@% and wery difficwld to recogpize, 014 postontistory
foilicles becume cwrange in eslsr, Alretle przovdatory follicles are
whits,

Thres Franklintz Gulils which had lald replacemsnt ¢lubtehes during

the first part of Juns wors collscted in 1966, Inspsvtion of the folliclss
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Pig, 20, Size of fre- and postovilatory follisles in 69 Franklin's
Gulls in 1964, 1965 and 1966,
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revssled that cluiches had bsan sid earlier in the same ysar, These
correspond generally with the enly replacsment eggs dissoversd, 1laid
on Juns 4, 5 and 6, 1965, as shewn in Fig, 10, No laying had cssurred
on the stuly area for the previows fewr days, This, togsther with the
dizzovery of replacément clutches through inspsetion of the three females
eclleched in 1966, led to the conslwslon that thegs wers replacement
eggs, They were lzid 12 days aller the laying mean for initlal clubches
at thset location,

The exsmiration of an overy of 2 posticesdiing gl wnder a dissesting
microszspe will sscertaln wheither a famsls haz 1:%d sges znd $n most
cases will revesl how many sggs have bteen 1sid, This msy be arcamplished

in most cases wntil mid-July when the local gellz depert,

Seasonal Oviduct Grols

Jehnsten {4956) found in California Culls that thers was an atrupt
enlargement of the oviduet in the lstier part of April, f3lilowing an
inactive winter conditien, By the middis of May, afier mest adults wsre
inzubating, the ovidust began a notlossbie rasgressisn, A diminishsd size
of 3 to & mm, had bsen reashed by ths erd of May, and was maintsined
throughoul June and Jully, A similar enlargement and regreseion of the
evidust duwrling ths bresding sszson hes basn raportsd for Starlings
(Builengh, 15%2) and Califernmis Quall (Lewldr, 319637,

The ovidusts of Franklin’s Guiis undergo a tremendsrs insrease in
size during ths trssding ssasen (Fig, 21y, This orgsn incressss its
weight epprozimetely 100 times., When thezs birds arrive, ebout April 25,
the cvidast may welgh es 1itile a3 0.2 grams and on Mey 12 whan laying

has begwn, il msy welgh over 25 grams, The inzrsass in sizs 1= much more
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Fig, 21, Sessonal changes in waight of the cviduct in Franklin's Gulls
in 1964, 1965 end 1966,
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rapld than its regressien, Slower regressiocn would allsw the laying of
replacement clutches, if initlal elutches were desiroyed. The ovidust
neasurements from three femsles which laid replacement clutches may be
seen in Fig. 21, The weight of the oviduct at departure iz 0,25 groms
or aimest the sems s that on arriwsl, The date the oviduet reaches
its maximum size corresponds clessly ts the mean laying date as previcusly

shown,

Male Reproductive Cysle
Growth and Regrassien of the Testis

Johnston (1956) found by messuring both the Left and right testis
in California Gulls that the left testis is largest in the greater
percentage of malss, He found that 84,7 parsent of the left testas wsre
ibnger then the right, 8.6 were smaller and 6,7 wers egual, Johnston |
further states that in previews studies of thie spsciss only the left
Yestss had besn messured and, when compared with his ewn reedlis, semdv
to be valid, He found in 1951 that the teetis in sdult Californis Guils
Bégim a rapid increaze in velume nesr the end of Februvary and the begine
ning of March, The testis in these birds reaches its meximum gize in
sarly May, about the time of laying, The adult testss then bagin to
inveluts immediately eftsr the oggs ars leld In early May and reach their
minimam wintsr size by Ostober,

The length of the left testis for 95 sexually mature Franklin's
Gulls was recorded, Fig, 22 daplets the changs in size of the left
testis dwring the btrseding ssazems of 196%, 1965 and 1966, taken from
the time of arrivel wtil the time of departwre from the bresding gromnds,
Note that upon arvivel in the latter part of April, the teatizs is alresdy
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Fig, 22, Seasonal changes in length of the left testis in Franklin's
Gulls in 1964, 1965 and 1966,
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Well developed, averaging approximstsly 14 mm, in length, In contrast,
it was shown that most of the development of the praovilatory follicles
in females takes place after arrivel (Fig, 19).

The average length of the left testis for Franklin's Gulls at its
maximum development was approximately 15 mm, The testis reaches this
8lze in mid-May, the time cprrespundfmg quits closely to the pesk of
the female cycles depicted in Figs. 10, 19 and 21, The testis decreases
in size rapidly from mid-May to mid-.J.'é'lne, reaching what appears to be
its overwintering length of approximatsly 6 mm, by dwpariurs on July 20,

Sexual Dimo;ghism
Moynihan (1955) claims that in ths Black-headed Gull thers is a

slight size differencs between the sexes, If two birds ars observed
ciose together, he claims the differsnce is usumally unmistaksble, He
noted that the head of the female is uwsually narrower than its mate and
the bill is usually shorter than that of the male,

Johnston (1956) states that in collecting California Gulls, egquel
samples of males and femsles were not obtained each month, Fisld
identification of the sex of the bird is very difficult in this species
because sexual dimorphism is ehsent,

The mals ard femals Franklin’s Gulls are so similar in coloration
that they cannot be separated by this means, Nice (1962), whils
studying the behavior of these birds in Manitoba, states that "G3
appeared from his bohavior to be a male, G¥ pruoved to be a female at her
death in 1955," This suggests that Nise (1962) was unable to positively
identify the sex of Franklin's Gulls except by dissection of individual
birds after death, Dwight (1925) found very slight differences in size,
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with the males being larger, He gives the following means and ranges
in mi)lineters for 14 male and 12 femsle Franklin's Gulls: culmen of
the female, 29.2 (27 to 33); culmen of the msle, 30.7 (29 to 3); ball
depth at base of female, 8.6 (8 t» 9); and bill depth at base of male,
9.0 (8.5 to 10),

Sexual dimorphism does not appear to be present in gulls, In msst
other species of adult birds, ane of the Sexes, usuaily the mels, is
much more brilliantly colored than the other, In this study, thera
appeared to be no differancs betwsen the sexes in either the celoring
or patterns of the wing tips, The only positive methods of identification
of sex besides dissection were the observations of laying behavicr and
copulation, It was also noted that of the gulls which werd ciéllectsd, the
males usuwally had been the mers aggressive,

4 total of 14 external meusurements wers taken from sash of 100
adult male and 70 adult fsmale Frenklinis Gulls in an atismpt to discsver
an external characteristic which would separate the sexes, For s detailed
description of these measurements see Appgndix I. The meen, standsrd error
of the mean, range, and standard deviation are plotted for sach measurs-
ment, by sex, in Fig, 23. In sll i4 of these measurements, the male tends
to be larger than the female, One messurement, "middle toe length,®
showed almost complete ovarlap between the sexes, The measursments which
Separated the sexss in most cases were the WbAll depth,” at both base ang
angle, and "bill length.”

In the present etudy, bill length was messured from the tip of the
bill to the angle of the mouth and ¢annot be cumpared with the culmen
measure from Dwight (1925), Dwighi'e measwrements of the bill depth
at the base, however, are comparable. The author found that the bill



o

97

Fig. 23, Sumary of fourtesn external measurements for sdult male and
female Franklin's Gulls, The mean, standard srror of the mean,
standard deviatlen and range are given for eask of these measurs-
ments from 100 males and 70 females, The letter "f¥ represents
female and "m" male, For a detsiled deseriptlon of the
external measurements see Appendix I,
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depth at the tuse for 68 females averaged 9,9 (8,8 to 11.5) and for 100 A
males it aversged 10,9 (9.7 te 12.3) millimeters, The author's measure-
mesnts for "bill depth® &t the base appsar to be larger than those given
by Dwight in both average and range,

From Fig, 23 and cther authors (Dwight, 1925; Ridgeway, 1919) it is
evident that most extsrnal measurements do not separate the sexes.
However, the bill of ths femals is sherisr and narrower than the bill
of the male, By muliipiying the langth ¢f the bill times the dapth of
the biil, I obtsinsd sn index whiszh saparated the sexes ir most of the
cases, as i1llustratsd ia Fig, 2%, The produst of these msesures was
more reliakle than the individusl messures in separating ths sexes, It
was found that the best point of separation was 386 mm, Above this peint
84 perssnt of the males ctsurred and belew were 80 percent of the femsles.
The maximm overlap was found to be 20 perszent, Thus, with this indicater,
FrankKiin's Guils may be sexed fairly ascurately without dissection, This
should facilitate datermination of the sex of live birds in the fisald,

_A‘g:'mg Chasracteristies

Bursa

Many investigators have usad the bursa of Faltriciss to determine the
age of birds, esperislly gams spsalss, The bursay nermally is prominent
aﬁ; an early age and generally bacsnes a small remnant when the birds reach
maturity, This hes bsen demonstratad for waterfowl by Hochbaum (1942)
and Elder (1946}, Jokmzior (1956) alsc demonstreted this for California
Gulls, Elder (194€) found in thas Canads Gooze that the rats of bursal
fegr*esgion suggested thal sll geass ds nst attain sexual maturity at the

same sge, Johnston (1956) feund z gensral trend toward reduction of



Fig, 24, Bill index for adult famale and msle Franklin's Gulls, Length
waz messured from the tip to the angle of ths mouth and depth,
including the upper and lowsr mardible, was messured at the
feather line,
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bursel size frem first-yesr birds to those in their second year, further
reduction from the second year to those in the third year, and further
reduction in the third year to the adult age class. Upon attainment of
maturity there is a continuing trend fowards genmeral atrophy of the bursa
in older birds, He also found as a general rule that third-year birds
which were breeding had smaller bursae than ron-bresding birds of the
same age, Some exceptions to the general trend were reported: bursal
absencs in sgme third-year California Gulls and persistencs in some
adults,

The lengths of bursse present in 169 Franklin'’s Gulls scllected
from April to July in §964, 1965 and 1966, were plotted in Fig. 25.
Since no differences wers found between bursae of males and females or
from year to year, all samples were combined. m‘bursa,e vhich persisted
as a small remnant (lsss than 4 mm.,) were plotted along the bottom of
Fig, 25, The specimens which lacked any sign of a bursa were omitted,
A1l these specimens were sexually mature, From _Fig,, 25, i1t can be
seen that there is an increase in bursal length in the younger adult
birds from April to July. The specimens with a bursa less than 1 mm,
long or thosze with no bursa were all found to be mature birds, Since
no known-age birds or means of aging adult Franklin's Gulls were obtained,
it was not possible to separzte the birds into age groups. If bursal
length had been recerded for the entire ysar, it would prebably reveal
a decrease in iength beginning in August and September.

Wing Classes

In June of 1964 at Hay Lakes, 1,132 juvenal Franklin's Gulls were
banded in the hope that known-age birds might be recovered in 1965 and
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Fig,i' 25,." Seascnal changes in the length of the bursa in sexually mature
Franklint's Gulls collscted in 1964, 1965 and 1966,
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1966, No banded birds were recovered, However, three age classes cén
be readily separated (Dwight, 1925; Godfrey, 1966). These are: mature
adults, which have a slate black head, white tall, dark red bill,
dark red legs and feet; immatures, or cne-year-olds, which have a brownish
black head, white tail, black bill and black legs and feet; and juveniles,
or young of the year, which have a grayish brown head, white tail with a
broad subterminal black band, brewn bill, and brown lqgs‘and feot |
(Figs. 3 and 4),

While collecting specimens of adult Franklin's Gulls, it was observed
that there was a variation in the ccloration of the wing tips, The amount
of btlack in the tips of the two outermost primaries appeared to occcur in
various patterns, Young of the year, at the time of first flight, are
easily recognized, The entire tips of their two outermost primaries are
black, The sexuslly immature or cne-year-old birds have approximately
thres=fourths of the tips of the two outermost primaries black, The wing
tips of these one-year-old birds are quite similar to those of wing class
I, Fig, 26, These two groups of birds are easily separated. The problen
| was 1o obtain a means of aging birds after they reach sexual maturity,
which s believed, in most cases, to be from two years and older. The
author separated all sexually mature Franklin's Gulls which were
sollected into six wing classes, I through VI (Fig, 26), These wing
classea were determined by the amount of black color on the tips pf the
twp outermost primaries, Clasz I has the maximum amount of black which
decresses in amount throqgh the variocus classes to Class VI, which has
the minimal amount of black, as noted in Fig, 26,

As mentioned earlier, the bursa hes been used as an age criterion

for numercus species of birds, In Fig, 27, bursae lengths longer than
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Fig, 26, Wing classes of sexually mature Franklin’s Gulls, Note the
amount of hlack coloration in the tips of the outermost primar_ie's.l,'
Wing class I has the maximum amount of black which decreases
to the condition depicted in wing class VI,






104

Fig, 27. Relaticnships betwsen wing classes and lemgth of bursse in
gexually mature Franklin’s Gulls sollssted in 1964, 1965
and 1968,
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i mm, are plotted against wing classes, This figure suggests a
relaticnship between longer bursal lengths and wing class I, which has
the maximum amount of black on the primaries, #nd sﬁorter bursal lengths
with l;ssu amounts of black., The wing classes correlate with age,
however, no definits conclusions can be made until scme known-aged

birds hawe been collected,

Food Habits
Cellinge (£927) studied the stomach contents of 644 Black-headed

Gulls, most of which had besn collected in Seotland over a periocd of .
three years. For the months of April through July, a stady of 298 speci-
mens reveslied that insects compcsed 40 percent of the total food of
these birds, The percentages of insect food items were distributed
a5 follows:, Hemiptera (0.5), Plecoptera (0.5), Trichoptera (0.5),
Coleoptera (61,5), Lepidoptera (19), Hymencptera (2.5) and Diptera (i5.5).
The Black-headed Guli’s dist consists of approximately one-half as
much insect material as that of Franklin's Gulls, which is 88 percent
insects (Tatle XII), However, Ccleoptera contributes the largest quantity
of insect food material for both species, 61 and 46 percent respectively,
Many writsrs havs remarked on the ability of Franklin®s Gulls to
contrel grasshoppers and prevent their reaching destructive levels,
Bradhaw (1934) and Gardner (1927) both mention observations of Franklin's
Gulls feeding on grasshoppers and locusts, DuMont (1941) states with
reference to these birds that they "feed largely over or near<by
agricultwral land and must be a great factor in insect destruction,
principally of graszhoppers." Nice (1962) states, "the Franklin®s Gull,..,
which nestsz sbundantly on the Delta Marsh, is a prairie species, subsisting



106

Table XII, Food material from 27 adult Franklin's Gulls
' collected at Hay Lakes, Alberta, in 1966.*
No, of gulls 3 3 3 2 L 2 2 2 2 2 2
April May June ' J
Date 25 2 13 24 3 9 16 25 1 ;J‘v 21 Total
Invertebrate
2ligochaeta 1(1) 1(.1)
rachnida
Insecta Hn HT
Odonata™ 1(8) 1(T) 2(.8)
Zygoptera 1(11) 1(11) 2(2)
Hemiptera :
Corixidae 1(T) {2(4) 2(28) IT) 2(34) 8(7)
Notonectidae 2(T) 2(T)
Gerridae 2(T) 1(T) 3(T)
Pentatonidae T) 1(T)
© Cydindae 1(T) 1(T)
Coleopterat 1(16) 1(24) 2(3)
Carabidae (T) 1(T) 2(4) 1(57) 2(10) 1(60) 8(13)
Dytiscidae  2(9) {3(73) 1(T) 2(T) 1(T) |1(T) 1(T) 11(19)
Staphylinidae 1(T) 1(T)
Hydrophilidae 2(1) 2(31) 2(T) 1(T) 7(3)
Silphidae 1(T) 1(T)
Elateridae 1(T) 1(T) 2(T)
Scarsbaeidae 1(3) 1(T) | 1(5) 2(73)] 1(68) 1(10) 7(11)
Curculionidae 1(T) 1(T)
Byrrhidae 1(2) 1(.1)
Trichoptera™ 1(8) 1(1)
Phryganeidae 1(6) 1(.9)
Lepidopterat 2(75) 2(1)
Dipterat 1(T) 1(T)
Tipulidae 1(T) 1(T)
~ Chironomidae 1(22) 1(10) J1(42)§ 1(T) 1(29) 5(12)
Hymenoptera
Ichneumonidae 1(T) _ 1(T)
Formicidae 4 . 1(2) 1(.1)
Unidentified 1(25){2(20) 1(31) 2(17)1(12) 7(16)
Mollusca 1(9) 1(1)
Vegetation '
Seeds 1(T) 1(18) 1(T) 1(1) L(2)
Grit 2(1) [1(1) 2(32)2(13) | 1(T) 2(1) 2(2) J1(T) (T) 1(9)15(2)
Debris 2(16) 1(67)3(44) 1(13) 1(5) 1(14) 9(7)

#The first figure represents the nunber of gulls in which the food material

occurred,

content by volume for that collection period,
"Unidentified" material could only be determined to the

then 0,1 ml.).
Class Insecta,

+These could only be identified to Order.

The figure in parenthesis irdicates the percentage of the total
nTn pepresents trace (less



io7
Mgely on grasshoppers in the summer.” The bazis for Nice's observa-
tion was not mentioned, |

Rothweiler (1960) identified food items from 108 Franklin's Gulls
collectsd from April through September in 1958 and 1959 at Freezout
Lake, Montana, He fmmd.:h‘hat, by far, the mos:b important food items for
these birds were insects, He recorded the following frequencies in per-
cent of inseét familiess Corixidae, 25; Carabidae, 43; Dytissidas, 23;
Hydrophilidse, 165 Scarabseidse, 73; and Chirencmidae, 33, In April
May and June, Scarabaeidse was the most abundant fo@& in guil crops or
stomachs, shifting to Gar@bidae and F&m‘i@ida,g in July. He found, as
was discovered at Hay Lakes, that wheat and barley were the most frequent
vegetative food items. Franklin’s Gulls at Freezout Lake had ingested
the following food material which was different from that at Hay Lakes:
Orthoptera, Amphibia and widentified vertetrates (Rothweiler, 1960),

Franklin's Gulls obtain most of their food on the wing through the
capture of airborme insests, Feeding occurrsd over the study areas and
the adjacent land under cultivation. Seft-bodied forms of insects would
account for the large quantity of "unidentified" insect material, since
they would be rapidly grownd up,

A total of 27 adult Franklin's Gulls in 1966 were anslyzed for
food items, When the gulls arrived in the latter part of ,April, an
average of one male and one female wers collected at weekly intervals
mtil departure in the latter part of July, Whensver possibls, the
Anvertsbrate focd materisl was slassified to Family. In Table XII,
the division "wnidentified® refers tc material which was so pulverizsd
that resognition beysnd Insecta was impessible, "Vegetation" consisted
mostly of grain, primarily wheat and barley., "Grit" includes primarily
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the small stones utilized in grinding up food, The category of "debris®
included miscsllanesus items such as garbage and, in most cases, mud,
The final @@lﬁm in the talile represents the total number of specimens
in which the feod material coowrred, followed by the percentage of the
total contsnt by vdlmne for all 27 specimens, Since there appeared to
be no differancs in food items eaten by mals or femals adult gulls, the
sex of each gull collestsd wus not included in Table XII,

From Tabie XII, it can be seen that the volume of total food items
for ths entire ccllsction perded consisted of insests, 88 percents debris,
73 vegetatlon, 2; grit, 25 and sther invertsbrates, 1, The insest
material prezent can be subclassified as follows: Celeopteras, 46 percent;
Diptera, 12; Hemiptera, 7; Odonsts, 3; Trichoptera, 2; Lepideptera, 1;
Hymencptera, is and wnidentified insscts, 16, Further saloulations of
my data to frequensy of ossurrence wers made in order to make comparisons
with Rethweilerts (1960) £indings, which were given in frequsncy of
ocouwrvrancs bub not by velume, OFf the gulls collacted at Hay Lakes, the
following frequansiss of inssst items for all birds were: Corixidas,

30 persent; Carabidae, 30; Dytiscidae, 4i; Hydrophilidae, 26; Scarabasidas,
é63 and Chironomidas, 19,

Ths sequencs of insect food items may be described on & monthly basis
over the brssding peried, Fer the Hay Lakes stwdy, Dytiscidae was the
most freguent ingsst fosd and Ghir@‘n@miéae kad the largest velume over
the entire breeding ssasen, During the month of May the gulls ingested
primarily Dytizcidss, then Corixidas and finslly Chimmomidae, The following
month they began sating mainly Corixidas and progressed to Carabidae and
finally Scarabseldse at the end of Juns, During the month of July, the
gulls began with greatest quantities of Scarabasidse, progressing to
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Carabidae and £inally ending with Lepidoptars,

‘The results appear to bs similar for food items from gulls collected
at Hay Lakes, Albsrta by the author and at Freezout Lake, Montana by
Rothweiler (1960), for identical collection perieds, April through July,
The six most frequent insest families raproéented in Rothweller?s study
were also the most frequsnt from Hay Lakes, The lack of Orthopterans from
the Hay Lakes gulle is both a fm@ti@n' of & low incidence of these insscts
in this partloular arsa and thelir hatshing time of late July, whish
gccwrred at the end of the sampling psriod. Small mammals, such as shrews
and mice, wers ingested by Franklin's Gulls as observed by the author,

Hay Lakes gulls had ingestsd mcllusks (snails); Freezout Lake gulls had
not, Franklin's Gulls in both locations had saten simijar mis@ella.n,eous
foeds, such as vegstation, grit and debris, The diffsrencss bstween these
twe studies and also from earliier findings may represent the varying
availability of food materials among locatioms,

Pesticide Residues

It has besn found that Bobwhites (Colinus virginianus) fed insecti-
cides lose weight, dus to & loss of appetits, and weight loss is generally
mers pronymsed and of longer dwration for insecticidss administered at
higher levsls (Dahlen and Haugen, 195%), It hes been reported by Stickel,
Hayne and Sticksl (1965) that if Woodsocks (Phﬁ.‘ll.@l{wi& miner) containing
sub=-lethsl doses of pasticides are starved, they will show pssticide
pedzoning symptoms before dying, i

Cooch (1964) found that Mallards (Anes plammds) which laid
eggs containing only 2 p.p.m. DDT had significantly lower hatching success
than eggs without residuss. Lockie and Rateliffe (1964), studying the
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egge of Golden Eagles (Aquils chrysastos) in Scoﬂand found no evidence
that insecticide residues of Dieldrin below i p.p.m. ha.d any noticeable
effect on hatching success, Stickel ot al, (1965) found that one Wocdcock
containing 7.9 p.p.m, DDT in iis tissues died during a ten day semi-starva-
tion pericd, | | |

In Herring Gulls, Keith (1966) foui;d ‘that of 115 nests from Laks
Michigan, between 30 to 35 percéﬁ‘t of the eggs did not hatch. He éolleeiipd
a sample of nine eggs from this colony and analyzed for insecticide resi-
duss, It was found, by calculatien on a wet weight basis, that the
eggs averaged 19.0 p.p.m. of DDT, 202.0 of DDE and 6.0 of DDD.

Vermeer (1967) found that California and Ring-billed Gulls at
Miquelon Lake, Alberta contained mean residus contents in the brain of
2,6 p,p.m. DDE, 0,25 DDD, and 0.67 DDT, and 23,0 P.P.m, DDE, 0.12 DDD
and 0,06 DDT, _respectively, The eqﬁivalen‘& figures for the wropygeal
gland worelzo;o p.p.m, DDE, C,38 DDD, and 0,16 DDT for Celifornia Gulls
and 30,0 p.p.m. DDE, 0,40 DDD, and 0.i%# DDT for Riﬁg«bﬂled Gulls,
Vermesr's study showed higher residus levels of DDE, DDD and DDT in the.
brain, than those of Franklin's Gulls upon arrival at i'.he breeding ground
in the spring (Table XITI). He found levels of DDE in the wropygeal
gland in Californis and Ring-billed Gulls that wera higher and.le%nls of
DDD and DDT that were lower than those in Franklints Gulls, Vermeer (1967)
belisves that insesticide residuss were not responsible for infertility
or embryunic desths in Californis and Ring=billed Gulls at Miguslon
Lake, Alberta,

During the summer of 1966, Franklin's Gulls were ccllected and sent
for an analysis of pesticide residues, Thirty eggs and 26 of each of the
f’ollowin'g groups wers analyzed: adult gulls at arrival on the colony;
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Table XIII, Average levels of pesticides in parts per

million from tissues of Franklin's Guils.

Dieldrin DDE DDD ~DpT Total®

Adults (Arrivel)*

vpG* 0,992 2.180 0,641 i.434 4,779

L 0,215 0. 424 0,091 0.2 0.919

GIT 0,438 0,261 0,142 0.150 0,572

B 0,09% 0. 396 0,128 0.574 0,998
Adults (Departure)

UPG C.395 2,039 0,502 0,630 3.6

L 0,100 0,374 0,436 1,109 1,409

GIT 0,058 ¢.151 ¢.106 0,108 0,415

B 0,053 0,225 c.188 0,204 0,563
Yomg (Living)

PG 0,455 0,558 0.713 1.359 2,122

L £.053 . 065 0,962 C.410 0,190

GIT 0,054 0,039 0,04k 0,079 0,414

B 6,022 0.692 0,179 0,165 0,351
Young (Dsad)

B 0.229 T 0,229
Eggs

0.293 0,462 T 0. 006 0,755

*Each sampls of birds consisted of twenty-six specimens; the eggs
numbered ¢hirty,

*Symboiss UPG, uropygesl glands L, liver; GIT, gastrointestinal
tract; B, brain, Yowg (Living) were birds found alive and collected;
Young (Desd) were birds found desd,

%Totsl pesticide wuluss as equivalents of DDT,
Trraces below the limit of detection (lezs than 0,001 p.p.m.),
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adults at departure from the coleny; live young; and dead young,
Pesticide residues were determined for the uropygeal gland, liver,
gastrointestinal tract and train, Mesenteric fat was not present
in large enough quantities to be analyzed. The dead young had only
the train tissus analyzed. All the samples were analyzed for the
following residues: Lindane, Heptachlor, Aldrin, Telodrin, DDT, DDD,
DDE, Disldrin, Endrin and Methoxyshler, Of these, only Disldrin, DDT
and its breakdown products DDD and DOE were present. |

Teble XIII shows the resulis of the pssticide analysis, Generally,
the adult gulls had much less Disldrin, DDE, DDD and DDT upen departure
than upon arrival, with- the excepticn of some Tesiduss. of DDD and DDT
in the liver and residuss of DDT in train tissue, This would indicats
that residuss had been passed to and filtersd out by the liver. The
combined total of all residuss of the adults showed a lcwer level at .
departure in most tiscues, with the exception of the liver. At arrival
the brain level was 0,998 p,p.m, and at departure it had lowered to
0,563 p.p.m, This would support the belief that msre pesticide residuss
wers cbtained on their wintering grbimds and migra‘l;ion route than on
thelr bresding grounds, However, birds with greater residuss msy have
died befors dsparture, |

_When the residuss of the living yvung wers comparsd with these of
adults at departure, the young birds contained an 80 percent lower pesti-
cide level than did the sdults, The combined total of all residues is
less for the living young than either growp of adults, DDE was fownd
to be more concentrated in the ‘nbrain tissus of young birds found dead
then in the live young, However, the live young were found to have a
grester combined total of all residues in the brain tissue than did the
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dead young,

. Eggs contained the following levels of residues: DDE, 0.462 p.p.m.;
DDT, 0.229 p.p.m.; and Dieldrin, 0,293 p.p.m, Oxﬁx one gull egg was
collected that had a level as high as that reported by Cooch (1964); it
had 2,114 p.p.m. of DDT, The average Level of DDT in eggs was 0;755
P.P.m, No evidence was fauﬁ;i of low hatching success dus to pesticides,

The highest pesticide residus cbtained from a single Franklin®s Gull
was an adult which had 20,800 p.p.m, of DDT in its liver at the time of
departure from its breeding ground, The highest leval obtained frem a
young gull was a live bird which hed 15,171 p.p.m, of DDT in its
uropygeal gland,

It is apparent frém Tsbls XIII that pesticide residues accumulated
in certain tissues more than in others, The tissues, ranked from greatsst
concentration ts the iwust, are as follows: uropygeal gland, liver,
brain and gastrointssiinal itract. Since all of these pesticides act
primarily on the nervous system, the values repérted for the brain are
probatily the mozt important. '

There was no evidence of mortality in Franklin's Gulls due to the
direct effect of pesticides, Howsver, many Juveniles appeared to behave
abnormally on vardsuz sccasions, Young which appeared very active, later
became inactive, Az previsuwly mentioned, many young which were being
weighsd daily in order to comstrust a growth cwrve would begin to lose
weight for a perlod of several days just prior to death, When examined,
these gulls showed no signs of external injuries or atmormalities, The
combined level of &lil residues in the brain obtained from a sample of
dead young was 0,229 p.p.m., This 3s bslow the lethal dosage level for
Woodeocks stated by Stickel et al, (1965). Some of the juvenal gulls,
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as they wers dying, showsd the following symptoms: listlessness, tremors
and wncsordinated muscular activity, These symptoms are characteristically
seen in birds poisonsd by chlorinated hydrosarbons (Rudd, 41964), It was
noticed that the young which lost weight just prior to death failed to
regurgitate food when picked up for weighing, This possibly indicstes
that no food was being obtained, It is possible that the Jjuvensl gulls,
because of abandonment by their parents, had %’o ‘obtain their own food and
hence ni_ay have starved, Thus starvation may have allowsd sub-lethal
residug levels to bewcime lethal, More ressarsh is nseded on Franklin's
Gulls to determine the relatisnships bstween pest:ici&e, residues and
starvation,
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CONCLUDING DI_S CUSSION

Franklin's Gulls appesr to be Very similar to European Black-headed
Gulls in those phases of the breeding biclogy which have been studied.

In size, Franklin's Gulls would appear quite similar. Dwight's
measursments (in millimeters) for ths "sulmen® and "bill depth at base”
for both species are as follows: female Frankiin®s Gull culmen, 29,2
(27 to 33), male culmen, 30,7 (29 to 34); equivalents for Black-headed
Gulls are 31.5 (30 to 33) and 33.6 (31 te 37). The bill depth at base
was: female Framklin's Gull, 8.6 (8 to 9) and male, 9.0 (8.5 tc 10);
equivalents for Black-headed Gulls are 8,1-(8 to 8.5) and 8,8 (7.5 to
9.5).

The plumages in the three age classes, juveniles, ons-year-clds an;_i
adults, ars very similar in both of these species, Juveniles ef both
birds have grayish brown heads and white tails with a broad subterminal
Hlack band, The solorsticn, however, of bills, legs and feet differs
betwszn the two speciss, Juvenal Frankiinfs Gulls have btrown biils, legs
and feet,. whils juvenal Blark-headed Gulls have flesh-colored bills, legs
and feet,

The heads of the cne=ysar-eld giulls ¢f both species ars partislily
colored in brownish gray and bsth have vhile tails, ‘The bills, legs and
feet of Franklin's Gulls are tlack while Blask-headed Gulls have reddish
cclored bills, legs and feat,

The edulis of both spevies have white tails and dark red bills,
legs and feet, The hsad cf the adult Franklin's Guil is slate-black
and that of the adwit Bluck-headed Guili is brown,

Both species select similar nesting habitats, irldland marshes and
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lakes, Both are solemisal breeding species, preferring nesting sites
within a few feet ¢f opsn water, Both species are aimost identical
with regard to cluikn size, laying intervals, :‘i‘.neubatdn@n shifts, incuba-
tion peﬁi@ds and embryoc growth,

The two major sreas of differences appeared to be in feediing habits
and overall rsprodustive sucsess, The Black<hesded Gull's die}; consists
of only 40 percent insects, contrasted with 88 perzent for Frail\.klin“s
Gulls, This may bs a function of the availability of food items at a
particdlar lacation, The othe: major difference is ths highér overall
reproductive suszess of Black-headed Guils, This seams %5 be a rssult”
of the favorahle adaptation ¢f this species o human influsnce, Black-
headed Guils appear to be less affected by human disturbance than
Frankiin's Guils, This may be g result of the preximity of the Black-
headed Gull ecrloniss to largs human population centers. Franklin's
Gull cclonies in Canada, in most éasas__, are isclated and are some distancs
from human pepullation centers, Black-headed Gulls probably have
adapted to human disturbancse whish has existad for. soms t3me in most
Eurcpean commtries,

In view ¢f the meny gimilarities betwsen Larus pipixcan and its

Burepeun relativs, Larus ridibundus, the author would like %o supcest
9 9

that they sre mere clossly related than presently regarded and that they

might be sensidered as being conzpecific,
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SUMMARY

A study of the breeding biology of Franklin's Gulls, Larus pipixcan,.
was carried out in central Alberta during the breeding seasons of 1964,
1965 and 1966, Very little information is available at present for this
species, Therefore, the primary objective of the study was to expand
knowledge of the breeding biology so that a comparison could be made with
various old world gulls, primarily the Black-headed Gull.

The most important limiting factor for reproductive success appears
to be the amount of precipitation prior to and during the breeding season.
The gulls will not nest is weather conditions are such that emergent
vegetation is not present during the breeding season, A prerequisite for
the initial stage of nesting is the presence of emergent vegetation,

either Scirpus acutus or Typha latifolia, If prolonged periods of cold

weather and/or heavy precipitation occur, during any one of the following
periods: laying, incubation, hatching, and growth of young, productivity
probably will Ee lowered, Long periods of heavy precipitation, such as
occurred between June 26 and 28, 1965, result in a rise in water level,
The effect of the rise of six inches in June, 1965 was a dismantling of
nests, followed by a loss of eggs into the water, Heavy precipitation,
accompanied by low air temperatures, may result in the death of many chicks
from exposure, This lowered the reproductive success in June, 1965 by
15 percent,

The prime nesting sites are those nearest to open water, Nests are
constructed on foundations of the previous year's growth of dominant
emergent vegetation, The same vegetative remmants are used for nest-building

material, The average density of nests was one nest per 80,7 square feet.
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Laying began on May £2, 1965 and lastad 21 days, with the mean occur-
ring on May 21, The laying means for 1964 and 1966 were May 18 and 22,
respectively., Both the laying of replacement clutches by adults and laying
by one-year-old gulls cccurred. The laying in’cex;va.l between egg I and
egg 1I was 2,35 days and between egg II and egg III was 1,96 days, The
sverage clutch size was 2,16 and the average egg size was 36,07 by
51.92 mm,

The average length of incubation for all eggs was 24,6 days,
Incubatisn began with the laying of the first egg, but incressed in
intensity after zompleticn of the clutch, Beth sexes sharad in incubation
duties. The average incubstion shift was two howrs and 39 minutes,

The pericd of most rapid weight increase of embryos cccurrsd between
6 to 10,5 days, a doubling in weight ocewrring every ii days., Thers was a
decline in the rats of weight increase from day 10,5 to dzy 13; & |
doubling during this pericd required 23 days. This was follewed by a
brief retuwn %o the former rate, a doubling during a i3-day period, from
day 13 to day i4.5, The remaining rates of inarease steadily deciined,
The largest embryes were not necessarily produced by the largest eges.

The hgtehing period in 1965 began on June 9 and lasted 17 days, with
a mean oscwrring on June 15, The mean hatshing date in 1964 was Jwne 16,

Twe-thirds of all eggs 1aid d3id not hatch, Of thess, the greatest
loss, 66 percent, was dus to predstion by Franklin's Gulls, Areas of
minimsl disturbance shewsd orily a 25 percent egg loss, The major cause
of death in the young gulls appears to be from pecking by adults, Yowug
birds that wander cnto the nssting territory of neighboring gulis are
either driven away or perked to death,

All aspects of reproducticn were more successful in 1964 than in
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1965. The average clutsh size in 1964 was 2.2 and in 1965 it was 2.1,
The hatching suscess in 1964 was 1,69 young per clutch or 75.7 percent
and in 1965 it was 1,27 yowng per clutch or 60,4 percent, The fledging
success in 1964 was 0,34 young per clutsh or 20,4 percent and in 1965 it
was 0,16 young per clutch or 12,2 percent, |

The average weight and age st fledging, or first flight, wers 269
grams and 30 days, respectivaly,

Human disturbancs by the author on the study areas definitely Lowsred
the reprodustive sucsess, The most eriticsl distwbance ocourred during
nest-marking activities, The closer the' nest-marking dats to the laying
or > the hatching peaks, the higher the reprcductive succass, Study areas
marked cne day before +the hatehing peak had a hatching success of 75 percent
while those marked _ten days in advance had only a 20 persant success.
Marking sevsral days after these Posks was less detrimental than marking
Several days befere the psaks, A1l experimentsl procedures which required
the auther to spend tims cn the study areas, incrsased disturbance, The
greater ths distwbance, the lower the productivity. Any experimental
pProcedurss, such as pre-numbered stakes, which reduced the time spent on
the study ares, had g less detrimentsl effect on produstivity, Various
procedurss such as fensing around nests, on different study areas and at
diffsrent times during the breeding period, contributed to results whizk
tend to support this,

Nests losuted closest to the ebservati@ﬁ blind were the first to be
abandoned and those farthest away wsre abandoned last or not at all,
Proximity of nests to one another and b, ciher pairs of gulls may
influenze the sequence and cesurrence of aband nment cf the nests,

Ay the time when the ovary and oviduct reash their maximum sizes,
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laying also is at a moximum, If the laying mean is known, a prediction
of the growth curve of pracvulatory follicles and the regression of the
postovulatory follisles is pessible, The examination of a postbreeding
ovary uwnder a dissecsting micmscopo will ascertain whether a female has
Jaid eggs and, in most cases, w:’ill revesl how many eggs have bsen laid,
The male reproductive truct was at & much more advanced stats at arrival
than was that of the femsls,

Male and female Franklin's Gui?ﬁ_;s are so similar in coloration that
eolor can not be used i separate the sexes, In il externsl measurements
of adults, the malas tended to bs larger than the femalss, ¥Biil depth,®
at both the base and angle, and "bill diength separated tha sexss mest
often, A "bill index! was obtained by multiplying bill length and depth,
It was found %o separats the sexes of adult birds in 80 parcent of the

The bursa in the yomgest adulis appears to be as large as 15 mm.,
and decreases in size tc 2 mn, in elde;r birds, It finally disappears
when the birds resch matwity,

The biack wing tips of the two outermest primeries in adulis may
be separated inte =ix wing classes, The two cutermost primsries with the
maximm amsunt of biask appsar to be frem the yowgest birds, Those with
the least amount of bluck probably beleng to the cldest birds, The
wing classes may baszome a reliable indicator of age of adults with
sonfirmaticn of kneime-sged wing classes,

Fosd of the adwlt birds consisted of 88 percent Insecta, of which
45 percent wers Colewptera,

Residues of both Dieildr'.’inv and DDT with its breakdewn products DDD

and DDE, were found in adults, young and eggs. The highest level obtained
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was in an adult, which had 20,8 p.p.m. of DDT in its liver, The total
average levels of pssticide residues in eggs was 0.755 p,p.m. Brain
tissue of adults contained 0.998 p,p.m., when the birds arrived in the
spring, compared to 0,563 at departure, Brain tissue from apparently
healthy young contained 0.35 p.p.m. comparad to 0,229 p.p.m., from
comparable tissus from young found dead, Thers were no significant
differences in pssticide levels found among the adults, yowng and eges,
Abandened young gulls, some of which died, appeared to have symptoms
very similsr to those of pesticide poisoning, This may have been caused
by sub-leothal residus levels which bscame lethsl during starvation,
However, pesticide poiscning did not cause a major reduction in reproduc-
tive success, |

Frankiin®s Guils wera found to be very similar to Ewopean
Black-hesded Gulls in the aspects of breeding biclogy that were studied,
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APPENDIX I

Length of entire bird; the distance from the wown (top of the head)
~ to the tip of the longest rectrix,

Extended wing length; the distance from tip to tip of the longest
primaries of the cutstretched wings,

Length of closed wing; the distance from the bend of the wing to the tip
of the longsst primary, i.e. ths chord,

Tall length; the distance from the tip of the Iongest rectrix to the
point where it emerges from the 8kin,

Tarsus length; the distance from the point of the joint of the tibio-tarsus
to the point of the joint at the base of ths middle %oe in front.

Middle toe length; the distsnce from the point of the joint between
the middle tse and the tarsus to the point of the tip of the
outstretched tos, exsluding the claw, ’

Bill length; the distance from the tip of the upper mandible in a straight
line o tha angle of the muth,

Bill depth at base: the distance from the ventral sarface of the lower
mandible to the dorsal surfuce of the upper mandible taken at the
feather line, ‘

|

Bill depth st angle; the distance from the prominent ventral psint on the
lower mandille t the dorsal swrfice of the upper mandible,

Bill width; the distances betwsen the lateral surfaces of the upper manditile
at the featisr line,

Nares length; the greatest meagurable length of the opening of the nares.

Head width; the distance betwesn the lateral surfacses of the head taken
at a point in Line with the eyes,

Head lengths %he distance from the feather 1ins at the buse of the bill
to ths most pozberisr pertion of the oceiput,

Head depth; the distence.from the ventral surfsce of the chin to the dorsal
surface of the crown tzken at a peint in line with the center of the
ayes,



