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[MTRODUCT IO
Objectives

Eared grebe (Fodiceps wnigricollis) colonies 1
Mirmezota are located on prairie lahes, mostly iwm the
western half of the =tate. Iv 1980 breeding was reporied
at eight lecaticors (Gueritin akd Pfarrmmulles 19835).

Althocugh wot comsidered rare o threaterned {(except as
211 waterbirde sre thiesterned by wetlarnd lossl, they are
rievertheless vulrvierabkle becavee of their habit of nesting
colomially., This study was begun i 1986 toa determine
factors important inm the selecticen of particular wetlands
=1 resting s=ites by esred grebes, to determine
characteristics important i the selectiocn of & colorny
site within the wetland, and to study the selection of
mest sites within the colony.

Feview of Eared Grebe Hiology

Mirmeccta'=s sared grebe colarny sites mark the eastern
edge of this species' breedirg vange in Morth  America.
Eared grebes are fournd during the breeding season on
wet lards throughout the prairie provivces of Carmada, the
Great Flainms ard Great Basin of the United States and, to
& lesser externt, imn Mexico.

Following & breeding effort mary grebes make &= molt
migraticrn i1n late July or August to invertebrate—rich,
western lakes irmcluding Morno Lake iw Califermia and Great
Salt Lake in Utah. At Mewrmes Lake they congregstes by the
hurdreds of thousands to feed on the abundant brine
shrimp (Artemia =p-)} and to molt {(Jehl 13848). A= the
imvertebrate food supply at these large staging lakes
declime=s irv late fall or early winter, orebes cornbimue orn
to their wirntering grounds, principally the Salton Sea in
California, the Gulf of Califormnia, the Gulf cosst of
Texas, the scutherrn Califormis coast, and the Pacific arnd
Gulf coasts of Mexico.

Jehl anmd Yocohem 11985) analyzed esared grebe bhand
returns and deduced that grebes breeding in cerntral Morth
ferica migrate south or scutheasterly and winter in
mortheastess Menice arnd alomg the Gulf Coast, that grebes
from the cerntral and sasterrn Great Basim stage at  Great
Sa1t Lake and wirnter st the Salten Sea o the Gulf of
Califorrnia, amd that birds breesding 1nm the western Grest
Basin ard westerm Carada stage at Mono Lake and also
wirter on the Salton Sea o the Gulf of California.

Three subspecies have beer described. These include
F. 1. californicus of Morth America, F. @ nigriccollis
of central amd southers Eurcope and parts of Asia, aricd Fa
ri. gurneyi of scutherrs and eastern Africa. Outside of

Morth PAmerica the species is often veferred to as  the
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blach—rnecked grebe.

The eared grebe is ome of 280 prebe species worlidwide,
Storer (13631 suggested that the =ilwvery grebe iPcdiceps
geeidentalis) and Funa grebe (Bodiceps taczanmcwskii) of
South America resulted fFrom an invasion by the eared
grebe from the rnorth. He reports that they are member=s of
& group o«f sin closely vrelated =zpecies that alsoc irncludes
the med-—rmecked grebe (Podiceps Orisenernal, great ocrested

grebe tFodiceps cristatus) and horrned grebe (Podiceps

Suritus). Fieldsa 11382) states that ethological data
suggest that the eared, Furia, silvery, and hooded
iPodiceps gallarndol; discovered inm South America in 1374)
grebes are more closely velated to one ancother thawm this
group  of four is ta the hormed, red—-necked arid great
crested grebes. These four sSspecies also share a3 similar
=mall body =size and the habit of rnesting colormially.

Grebes are rencwned for their elaborate courtship
behavior. Mearly all species hawve been studied inr this
regai-d {=ee, E. 0.5 Hartley 13937, Simmncins 13954,
Nuechterlein and Storer 1982, Storer 1389, Fjeldsa 13385,
Storer 1375). McARllister (1358) arnd Storer (unpublished
ms. ) described eared grebe courtship behasvior. Althecugh
McAllister (1358) obeserved courtship on the breeding
grotrid S, much eavred grebe couriship probably alsoc talkes
place during migration (Falmer 1962).

The food of eared grebes throughout the yesr cornsists
slmost sxnclusively of invertebrates;: during the breedirng
seascn  they Teed priocipally on insect adulits o larvaes
(Cramp and Simmons 1977). OFf 27 oprebe stomachs collected

gt waricous localities in the western 6 e H01 0w
corit airned Heteroptera, imcluding water boatmen
{Covrinidael, giant water bugs (Belostomatidael), and back-—
SWimmers (Notormectidae) {Hetmore 1324). Bther insects

fourid in lesser amounts irncluded dragornfly and damselfly
mymphs {Odoratal , caddisfly larvae (Trichopteral, anid
beetle (Colecopteral adult=s and larvas such as predacicous
diwirig beetles (Dyvstiscidas) and water sScavernger bestles
iHvdrophilidae!}. Eared grebes usually diwve to capture
free—swimming prey o to remcove irvertebrates from fivrm
substrates (Jehl 1388 but may slso take food i1tems From
the =surfasce of the water (Wetmore 13924) or catch flying
insects just above the water surface (Cramp snd  Simmons

13977, Eared grebes use shallow, euwtrophic wetlands
for nesting. Faaborg (1376) Tournd eared grebes using
large, shallow potholes with abundant ocpen waker.

Johri=sgard {1379) cobheerved that most wmestirng areas had
externsive beds of =ubmerpent vegetatior.

Grebee build cverwater rnests of available materials.
Mests may be built cn a bed of floating wvegetatiocrn or

anchored to emergent ctems. Both members of the pair
build the nest, ircubate the ususlly -4 eggs for 21-22
days, arid back—broad aricd feed the precocial,

semiridifugous yYoung. Since ivcubaticom bepins with the


Yvmonsta

Yvmonsta


Firct egn. hatching is asyrmchroncous. Mests are absodoned
short ly after hatching iz complete.

Colery locatiocms change Freguerntly and are influericed
greatly by chanmtges in water lewvel (Cramp and Simmons
197FY5 Colormy sizes vary from a few rmestes to hundreds o
thoussnds. The =size of a colgny may be relasted to the
size of the wetland used (Bregult, 1987}).

For edcellent vreviews of eparved grebe bicleoagy. =
Johmegard (1387, Eramp and Simmeons (1977, ar Palter
{19620 .

I1. HFETHODS AND 3TUbY SITES
A. SURVEYS

Im 13987, 13848, and 13872 1 surveyed western wetlands
foyr eared grebe colonies. Surveys were conducted in late
Play . Jurie, arnd early July. Iy some cases I ernlisted the
help of Department of Matural Resources (DHNR) o . S.
Fish arnd Wildlife Service {(USFUHE) employees. SurveEys WeEre
completed =1 sirboat {(RAgassiz Maticwal Wildlife Refuge
IMURY Y cavioe wWwWith 3-©o hp gss motor {(Thief Lake, Swar
Lake}, o cance itwith or without electric motor) andS/or
15—60X =spotting scope i1all other lakesl. Imitially 1
focused o checHhing previcusly recorded colony sitesy but
I, alsc consulted with area wildlife mansgers for  other
likely carndidate lake=.

H. HWETLAMD SELECTIONM

Iwe 1386 I compared the group of wetigmds that pl=t=
beemn wuased for miestiviy by eared grebes iv ofne o more
yearse =ince 15373 to a stratified random sample of unu=sed
vetlanmds in western and southers Misrescts. First =]
courty was selected randeomly from a pocl cof counties
containing used wetlands o wvery =imilar in locaticom and
toponraphy to those cournties. Next; the selected county'ls
lake file at the DHR's Diwvisicon of Waters aorffice 1w St.
Faul wasz pulled, and arn unused lake matching the used
wet land group in size and type was randomly selected by
lake rumber. This process was repeated until 27 wnused
lakes had beerw chosen. Fifty wetlands were wisited during
198683; of these, 27 Were urvsed and 23 were used. OF the
23 u=ed, 3 had rnests o young in 1386.

I made orne visit to each used and wunused lake from
late Jurme to early FAugust, starting in the =scuth. Since
Agricultural Stabilizaticom and Conservaticon Service
{ASCS) photography was to be used to make some of the
comparisons between ussd and uwrused lakes, wizsitse were
plarmed to coincide approximately with RSCE flights in
the area. At =mach lake, crude maps of vegetation were
made to aid in interpretation of ASCS aerisl photography.



Motes on lale uce, surrounding land uwse, arg: birvds
present were made at each wetlarnd.

ATter receipt of ASCS aerial slides later that Fall .
g projector mounted wertically and marnual o computerioed
planimeters were used to determine the amournt aof open
water and emergent vegetation at sach lake. Topographic
masps  and aerial slides were used to determirne cultursl
features of the lahke. OHR lake Tilez were comsulted for
lake depthe,

Characteristics of used lakes were compared to thocoe
of uwrnuszed lalkes, and norparametcic statistical tests were
veed to determine the significarnce of any differernces.
Only lakes used by eared urebes in 139856 were used in the
compariscrn of characteristics that might be expected to
change from year to year.

C. COLONY SITE SELECTION

In 13987-1387 lew level 35 mm asrial photography was
vzed to document wvegetation corditions on 2B wetlands =comn
after colomies were established, arid st & colonies  wot
found until July ASCE photography was used. Mosaics
were ther constructed from the laow level pheoetoenraphs, and
black and white privts were made of these mosaics at
NMorthern FPraivie Wildlife Research Center IMPRRE ) ir
Jameectowrn, M.D. The lacatier of the colony or colonies was
markhed orn each meszic or ASES photograph, and 1rvr future
analyses the locaticn of sach colory will be compared to
rarndomly selected locations.

D. MEST SITE SELECTION

Each rmest was marked using & m lorg, 1 cm diameter
ctesl rode. Egyus were counted, mambered with waterproof
black ik (st 9 of 12 colorie=sl, arnd Tloated ibesterhov,
13205 Schreiber, 19705 NMuechterilis=in, 1373) to determine
stage of incubaticrs and order of layirng. Mests were
chechkhed at least twice fornce after discevery of the
coloriy, arice shortly after colony abasndormernt). At esach
wisit, iew eggs were recorded and floated, old sgg=E were
Tloated, and mests were chechked foor eviderce of hastch
(shell fragmernts without wmembraness; Girard 13393 .
Estimated distance arnd direction from at least ome cother
mest were also recorded Tor each wmesty to help locate the
imdividually wmumbered rnests o asrial photos (see below).

Folilowing colcry abandormernt, the marking posts wviere
fitted with spray painted plastic gallonm milk bottles and
a lew=level aerial photograph was taken of each "bettle
colory". I'viformaticorn recorded esavlier in the colony was
vweed to match each bottle i the photo to the rwumbered
riest  that it represernted. Im z=everal cases 1 tock the
fimished asrisl phote of the colenmy onto the lake to



match the bottle ivm the photo to the rmumbered postibottle
o the lake.

Mearest neighbor distances were calcoculated using MIFS
iMap and Image FProcessing System: Microlmages, L
Lincoln, ME) at HNEWRD.

Using these colormy maps im conjurnctice with the egg
iniformnaticn  recorded st each mest site makes it possible
to  determine the pattern of colory establishment, to
compare  the mest success (hatchivg of at lesst one  egg)l
ot interior rniests to peripheral riests, to ecompare the
sucoess of sarly rnests to late nests, and toa relate rnest
placement and success to vengetaticn features.

E. JITURY SITES

Surveys were conducted statewide. Individual wmests
were marhked im 12 ceoelenmies o 9 lakes in' 7 wecstern or
southern Minnesota counties durinmg the 3 figld seasorns of
1287—-19893 i{Tahle 1.

I1T. REBULTE AND DISCUSZION
A. Survey Results

Surveying for eared grebe colonies is like plaving an
erornous versliorn of the shell gamns. ol ey locat icns
charnge from vyear to year as conditioms i wetlarnds
charnge. A marsh holding & coloarny i ocme yeas may be boo
deep o too shallew the following year. Oy, 1 & marsh
sy st Em 1= colomized 1n consecutlive yesrs, the colony
lesaticn within the marsh will 1ikely chshige. A1l this
site shifting serves to make surveying for these colonies
B very time— and pnergy-consSuming procESS.

Eared grebes gppear to sample a variety of lalHes upon
returning Trom their wintering grournds. Hird watchers
oftern see grebes on lakes in sarly May on which they have
mnever  beern Kricowrn to mest. Durimg summer as well grebes
may occcasicomally be seen an lakes on which rno rnesting
will ccour; these birvds may be late mesters or may have
had their colony washed cut slsewhere and are between
mestimg attempte. Irvr army caseEy the presence of eared
grebes o & lake, everr iv & group, dogs vict nEeEcEssanily
mean that westing has taken or will take place there.

Figure 1 shows the locaticon of colonies fourd in
1386-—-13283. At least &650-1050 pairs mested in the =tate
each year.

BH. MWetland Selection

Used wetlands were sigrnifTicantly (P { 0. 05) shallowers
tharn urused wetlands. They slso received less humar
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disturbarnce during the bresding seascan than did uwrinssd
wetlands and were less lhkely to have desigrated public
ACCEESES. The perecpnce of a tows wieacby dida't =eem  to
interfere with grebe use of the wetland, as  laong as
hiumans stayed off the water. There was na sigrnificarnt
differerice in the peércent of emnergent Frimyge talmost
sdclusively Typha sp. ! betweern the two groups.

Submerged vegetation did rot show reliably on asrial
photagraphy. However irn 8 comparizcon of rFatimgs  gives
each lake irn the field (1low, medium, high )}y crigivnally
interded a5 a check on the aerial photos, the uced
wetlarnds tended to have more submerpent vegetatior.

Most wetlarnds ased by grebes for rnesting are Type 4
gl pernanent wetlands, with 80 acres i{asbout 32 ha) as a
lower limit in size and wo upper limit. They are shallow,.
eftern with & marimum depth of 3 m; have emer-gert
vegetation o do nots; heave abundant submerged vegetation,
(= as  found is 198%, have o =submerged vegetation
following a reEcent drawdowrnr but have some sort  of
emergernt vegetaticni include from S0 to 100 % oper water;:
and  have little o o human disturbamce during  the
breedirng season inc swimnicng beaches, waterskhiing cor
motoyr-ized fishivng boats).

C. Colory Site Selection

Mosaics of study labkes were composed using asrial
photos taken soocn after discovery of = el iy -
FPhotocopies of black and white prints of colony lakes are
included ivi Apperdix A, with the loacation of the colony
inmdicated By a "C".

Swernson Lake—1987
Twerty rests were buillt on & Floating wmwat of the
filamentous green alga Spircgyra =p. toward the =cuth end
of the lahke. The nests were washed cut in & storm  that
came through about two weeks 1nto incubation.

West Togua Lake-1387

Severty three rvests were built inm s bed of =tubby, dead
cattail stems.

West Togua Lake—1988
One hurndred arnd twenty restes were built i & bBed of

stubiby, dead cattsil stems; ricte the locatiocrn was vick the
=ame s 1387.



Szlt Lake-1388

Fifteen REStE wWere built o & dernzZe  mat ot

Thief Lake—1988

islamds and mearby beds of submerged vegetaticon ive the
ricrtheacst part of the lake. A storm came throughy Sone
nests were washed cut, rernestimg ensued, and the total
riumber: of marked rneste rmeached 876.

About 600 nests were strung cut in bulvush (Scirpus sp. )

Swarn Lake-—-1388

Rbout 385 rests wete packed imto & bulrush dislard inw  the
ncrtheast psrt of the lake.

HAsh Lake—139873

Rbout 3 wmests  wers built ivn & flooded cottorwocd
iFopulus deltocides) and Willow (Salix imterier arnd S.

amygdaloides) stand that ecame up during = recent

dirawd o,

Lare Lake-138%
Eighteen nESts were built ot o floatirig mat of
bladderwert (Utricularia wulgaris) and Tilamerntous green
algae.

Harstad Slcough-—19873

Abcout 30 rests were built in stubby, dead cattails in a

mixed ool army with mestern grebes idechmnophorus
occidentalis; 5 nests.) These mnests washed ocut in high
wirds, arndy the following day, renesting toock place
farther crut e the lake in & bed af cocrmitail

(Ceratophyllum demersum} and desd cattail stems and
rhizomes. Evertually about 20 rnests were marked in  that
colony, although washout and renesting rates were high on

the lakeward side of the coloyny.
Thief Lake—198%3

FRbcut L0 miests were located 1in & Tew adiciving bulrush
island=s iw the northeast part of the lake.



Mud Lake-—-13873

Hbout 140 rmests were located in & stand of what =appeared
te be desd willow thet was expozed by the lows  wiater
levels. Altheough still officially in dravdowr, about SO
cm of water flooded the stand.

Rppendis B contains photoas of nests st each of the
colomies marked and irncludes ariecdotal informatics about
the colonies.

D. Date of IvitiaticH

Table o summarizes informaticon on the ornset of eQn-—
laying for colonies marked in 1387-89. The earliest riects
marhed were those at West Togua Lake on 25 May L3886,
About half of the marked colonies were fournd amd  marked
durirg the last 3 wesks of Jurne.

E. Lergth of Layirg

Darlirmg (1338) predicted an increace in nestisg
synchromy with an irncresse in colony size. Inn fthree
coleriies forr which 1 have evaluated nresting syrnchrorny
{Bwenson 13987, West Togus 1287, and Swan Lake 1588) this
increase is ot apparent. However, there i= cornsiderable
intercelony variasbility in this charascteristic, and it
wmight be that a pattern will appear with esvalustiocn of
the remairning colonies.

F. Colcrny substrate and water depth

Because of the cloze prodimity af rests, there is
little wariaticn irn water depths measured at rnects within
8 celomy. There is, Howew e, some  varistion  amoing
colonies im  the average depthe &t  their rwests. The
deepest water was &t Swernson Lake in 1387 where the
average depth was 114 cCn. The shallowest was at Mud Lake
im 1383 where the sverage depth at & representative
sample of rnests was S0 cm. Table 3 gives the average
depth at a representative sample of nests inm each marked
colory.

A wariety of rmnesting substrates was used. Some
calomies of wests were bullt iy the cpern on mats: aof
firlamerntous green s=lgas (Swernsorn Lake 1387 or mats of
sguatic macrophytes: 1Salt Lake 13848, Lane Lake 1989,
Harstad Slocugh renesting 1983). Others were loacated in
cpern =ituatiocons  with stubby, dead cattails to  arnchor
riests (Wect Togua 1387, Harstad Slcocugh original 1989,
kest Togua 19848). The remainder of the marked colonies
wers  iwm bulrush islandes (Thief Lake 1388, Thief Lake
1383, Swan Lake 1383, stamds of flooded cottorweoeod amd



willecw saplings (Ash Lake 13830, o desd willow edpocsed
following & dreswdown Mud Lake 1983).

G. Patterw of colomy establishment

Territoriality tnest defensel, =omial attraction,
s vegetation structure play important rvoles i
determiving the patters of colony establichment. Lihile
some colormial =species have beern showrn to rest Trom  the
center outward, ot lesst =ome of the grebe colowmies 1
studied were Tormed by fillinmg irn a skeleston estasblished
by the esarliest nests.

H:. Clutch =size

Bothy Falmer (1362) and Cramp and Simmons o S s
reported  that eggs per clutch ravged from 1 ote & with a
mesrs of betweern 3 and 5. The mean mnumber of eggs  per
cluteh wamtged from 2.6 to 3.5 Ffor colomies in this  study
{Table 43, and irndividual clutch sizes ranged from 1 to
T e Inm & few cases cre o two eggs in large clutches were
markedly different in size and shape Trom the et of the
clutech, suggesting that more tharn cne female comtributed
to the rnecst.

Coccasiocnally, im the wery esarly stagese of colony
establicshment, I fournd dump rnests, where varicus females
had laid eggs 1w a commorn mest. Those 1 found held about
1T egygs, wihile ather mests in the colany were =till orly
platforms o held 1 o~ 2 =ggs.

I. Me=st =ucce==

Nest success varied widely from colony to colory
(Table 1}). Some colonies were completely destioyved before

STy enons hatcheud (Hawrstad Slough I1-1383, urimarked
colomies at Thief Lakde snd the Esst Grarnd Forks sewsge
lageocir, and Swenscon Lake—1387T). Others were abandoned

before most sggs hatched {PMud Lake—13831, sufferced ocvne o
=t = partial bBut major washouts (Thief Lake—19848, Thief
Lake—-1983) o were plagued by chromic, emall-scale
washouts o abandorments, with oo without renesting
fHarstad Slough II—1939; Lawne Lake—-1983, Salt Lahe—1988).
Other colories were guite successfTul (MWest Togua Lale-—
1987 and 1988, and Swan Lake—1388Y).

J. Causes of riest destruction

Moo=t destroyved mnests were washed out by wave action
resglting from high winds with or without asccompsnying
raim o hail. Im =zome cases nests were deserted after
storms severe encugh to wash egges cout of nests but ret so
zevere that wmests were destroyed; the deserted rnests,



lachaing the reguired daily uphesno, 2ooy  disintensasted
urnders normesl wind conmditions,.

Hi Necet site =election

Timirng of laying at peripheral reste was compared to

that o ivrmer niests at three lakes. Feriphersl nests
were nidg more likely to be late mests than were irvnmner
mests gt Swernsorn Lake o West Togua Lake 1387, At Swarn

Leke, however, sarlier rests tended to be on the inmside.

Although amalyses have not been completed, it is
sapparent that wvegetation pattern playe an inportant role
ivi rEst site selection within most coaloanies, For
exnample, on aerial photographs of the West Togus colonies
i 1387 swd 1988 and the Harstad Slough colomies in 1383,
it i= guite apparent that rnests were placed in clumps of
dead cattzsil. fAry veole of vegetation patters at colonmies
oy mats of dense submergent vegetaticon will be more
difficult to dicscery, Hawewvwer; one =pot on the mst looks
wery much like svery cther spot. Ot these colonies =social
sttracticrn &nd territoriality may bBe more important in
determining nest site selection than vegetaticon patterr.

Appendin C contains photocopies of cwerlays showing
the pattern of nests at each colorny.

L. Fredaticn

Table = giwves awn irdicatien of the amount of
predation noted at each marhed colory.

EBreault and Cheng (1988} reported =igrnificant mink
Mustela wvisor) predaticn at an eared grebe colorny i
British Coclumbia. Predation rates were wvery low gt 511 of
the colonies iv this study, hawmewver, arid I SalW s
eviderce of mirk predaticr. At most, 1 o & sggs from &
relatively few neste were destroyed, u=ually by American
coots (Fulica americans) . Occasiornally, whieri 1 WaS

checking eggs and the grebes were off their rnestsg
would travel from grebe nest to grebe nest, searching Fer
the irwvertebrates that aslways seemed Yo be inm  the
wegetaticn &f the mest. Ornce cr twice, as I reached s
rigst that & blackbird had just left, I moticed & =irnmgle,
frecsh, wery =mall peck ivm one egn and was comvinced that
the blachkbird had made it. Oring (unpublished, in Fichett
et. al. 1988) aleg =suspected predaticn of spotted
sandpiper (Actiti= maculariz) eggs by yellocw—headed
blackbirds.

At Thief Lake I cbhserved harsssmernt of eared grebes
by both Franklin's gulls ilarus pipizcanl) s8nd Forster's

terns {Skteroa forsteril. Orne o two gulls o terns would

swoop low and fast over a grebe, causing the grebe to
"erash dive".



One o two dead adult grebes were found at = Tew
colonmiss im this study. A Tew were intact; the remaining
few vieyre iy various =tatpes of dismemberment or =stages of
decompo=siticr.

M. Colorny abandorment

Usually the birds abaridored the coloyy when alil o
most 2y0s bad hatched. I'i & few cases, orE o bwe pairs
mEmaimed, incubating the last of their eggs while cther
colocrmy  members were with theis woumg in ancbher part . of
the lake. At West Togua im 1987 5 oterm came throcugh when
some rests had one egn remaining; slthough rests were rot
destroyed, the disturbarice seemed to be encugh to cause
the birds ta abandon the colormy 16. MNuechterlein, pers.
Coann. 3. At Mud Lake in 1983 the colony was abarndoned
before all eggs hatched in most wests. When checked o 6
July water depths at rests had dropped 16 cm  from the
already low depths o 21 Jure itsee Table 3} when the
rests weres marked. Iri additiecsy, & group cof black—crowrned
might herons ityeticorar nycticoray! was ceer nEar the
colory aroaurnd the time it was abarmdered. filthough the
TESsSOr for ecoclony abasdornmernt is ot Rricauriy the
combivation of low water levels and heron disturbsnce may
have contributed to the move.

Inm some colowies storms severe encugh to damage
niests causzed abandornment and perhaps reresting elsewhere,
while in other colevigs birds revamped what remained of
the criginal rests and started laying =ggs agair.

0. HWeatherfdestruction of rests (Thief Lakes)

i 1388 & stort came through after nests in &  large
calomy at Thief Lalhe were marked. Information obtaired by
chechking rmests and marking mew rnests or subseguent wvisits
should allow a determivation of "=afe’ reest locaticrns
durimg that stormn. It appears that, ek suwrprisinnly,
mests built om submergent beds and those in the =smallest,
sparsest bulrush {(SBcirpus ascutus) island=s were the
hardest hit.

F. Mirxed colonies

Ococasiormally colenies were found that irnecluded cther
=pEcies. The grebe colory at Swam Lake in 1988 included a
discrete group of 8 Forsterts tern nests. The crigival
Harstad Slough colony 1n 1383 included § 2 western grebe
mneste. Arm  uwmmarked colony at Thief Lake i 1387 Was
located immediately adjiacent to & black—crowned wight
heror colony avd a Fravblivr' s gull ccleory.



2. Humarn disturbarces nMMeset checbks

Colarnies varied in:. the: excitebildity of their
members. At some colonies the birde =eemed quite toleramt
ard patiernt, while at others they were off their riecste
before I ertered the coleory and were reluctant o mEL U
urtil 1 left. The degree of excitability sesmed to be =
colamy characteristic and seemed to depend in part on the
locatien and coenfiguraticrn of the riests=

Grebes et recesssrily westing colarnies) and cther
Birde &t water treastmert ponds  were wery  mervousty
mowing to the far erd of the cells when a car entered the
SED. This is probably dues to freguernt haracsment by

persoris with shotpune, Jjudging by the spent shells lying
o the dikes. At cther colornies, e.g. those at West Taqgua
and Swernson  lakles, birds were guite tame and allcwed
relatively rclocse approach before leavisg their rnests.
Hirds &t these colomies would thern returs to their mesto
wher we were far encugh away {(usually about 20-30 m, buat
variable) from their nest, ever while =till working in
the colary. At aother colonies, whemnm the human
disturbarce wss in the colony but far encugh away fabout
GBO==0 m at  Swan Lake) from their rnests, bivds might
return to incubste o might just check their enggs, thew
leave aSgaiv. Birds off their rests congregsted in =
graup nicet far- from the mests, which allowed us to monitor
their activity arnd assess their tolerarnce level.

Ivn lavrge colowies with tightly packed rests, A MEass
encdus ensusd when humarns approached: Birds slipped off
the wnest idvto the water and formed s group  rearby. Fit
colanies where nests were Tarther apart, those distant
fram the disturbance seemed to bide their time urntil the
disturbance reached a certain mivdmum distavice from them,
thern they too left their rests,

Rltheugh 172 hour was set as an upper limit of time
Foe ivdividual birds to be of f mests, this was mot always
met im large colonies, especially those with tightly
packed weste. It was important to keep an eve o the
grebes to determinme their "state of wmird3; IF  bBirds
became guite sgitated I hurried to Fimish my woerk im the
colorny and allocw birds back on their mests. Im =some
cases, I ieft a large colony with my +nest check
unfirished because of the time it was tzking but returned
later in the day to finish.

Humarr disturbarnce in a colony leaves the docr opern
for coots to harass aff-rest birds o to peck egge of
urrattended mests. Thi=s was more of a problem &t the
periphery of colonies, patrticularly in derise emergent
wenstatior.
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F. Interactions with waterfowl, cther waterbicde

Flethough tending bee feed with ot her orebes,
cocasionally ome or & few grebes  would form feeding
azzemblages with despecially) ruddy duhe L BRI
damaicensis); mallards (Amas platyrhyrichos), blue-wirnged
teal (Anas discorsl, and other ducks. I'mterascticrs with
waterfowl were arely antsgonistic. I did ohEsevve,

Moweves, a ruddy duck thorocughly istimidated by a girebes
deferding its mest z= the duck tried to pass through the
colorry.

Some  interscticons with Frambklin's gulls, Forstesl s
terns, yellow-headed blackbirds, and coots were menticned
earlier im this report.

All belds coots  irterfered the wmost with eared
grebes, likely becausze of their preferernce for  and
sburndance on the =zame zoemipermanert wetlards. Coots  may
"eteal” & rwewly built nest from & grebe to use as= &
rocsEt 1 platform. Ocoasionally egpe pecked by a coots
were Tound (see discussion of predaticon). Ht SDwan Lake
coots built B nEst ovwer a grebe riest with egos iri 1t,
arid, ivi the same colormy, a Tew grebe mests contained a
coot egg inm additicow to grebe eggs. As the last eggs were
hatching ivy some colonies, mumerous coots swam  through
arnd tocochk over abandored nests as roosting platforms.
Disputes betweer such veoosting coocts may have cortributed
to early sbardorment of zome late nests (G, Nuechierleir,
FEerS. Comin. .

5. Drought effects

The =severe drought in western ®SMirnecscota ivn 19388
provided an opportunity to cbserve actiwvitie=s of grebes
durimg a dry year. Rithough grebes were present orn
emaller wetlands early in the cea=zow (May), as hot, diry
cornditions persisted they congregated oo the largest
vietlands (Thief Lake, Swan Lake, proabably Agassiz
haticrmal MWildlife Refuge!, Torming large colormies there.
Mesting alze started sarlier at Thief Lake and West Togua
Lahe than in other yesrs; the earliest nests marcked 1w
this study were st West Togus Laske: in May 135388.

T. HMansgement recommendations

Im addition to basic wetland comservatichn (i.e8. . |
"vwo pet loss"  policy and controel of  poellutier and
erosiord , I wicid like to make the follawing

recommerndations regarding eaved grebe managemernt :
1} Redrnstitute game lake =surveys,

Justification: The mo=st recent informaticon 1n DNE lake
files on depth, wvegetaticn, and cother charmacteristics of



some non—Tishirng labkes comes From 13434950 Cj&me lake

SUTYEY S Given the critical status of wetlands, mere ap-
to—-date rmTormak Do is neseded. The iﬁwerteb?ateg S
vegetat icwm found dwm thesé lakes are important L
waterbirds as well as waterfowl. In sdditige to gathering
imformatiorn that wouwld irncreasE | CldE wriderstanding cif
wet land dymamics, Lrairied <bsevrvers could r;:crd
wildlife and mote  human fmpact g these wetlands

pEriodically.

2) Enlist +the help of field biclogiste: im  cther
disciplines and &apgevecies in the locaticy of waterbied
colonies, especially those species with urstable colaony
locaticons. iz supply of postoard forms could be
distributed to cooperating sgervicies.

Justificatiocn: Surveyzs for colomial waterbirds can be
time— ard labor— intensive. Mere iriformatieon could be
gathered with little oF e sdditicral edpernse if the help
of cthers alvready in the Tield for other reasons could be
rEquested.

3} SBurvey for eared grebe colonies durivng the last
three weeks of Jurne. I'm hoty dry years shift crne week

garlieri in years with late springs shift ore weeh later.

Justificaticr: o=t colomies that I marked were sotive

during the lasst three wesks of Jurne. Iri waterfowl, and
apparently 1im eared grebes as  well, mesting begins
gamlier [N warm yeors. Colonies temd to begirn wmesting

Tater at Thief Lake a&nd fAgassiz MURE tharn 2% other
iocaticors. Those coloniez nesting scolely on submerged
wegetaticeyy beds (e.n., Salt Lake and the water treatment
pondse, at Breckerridge and East Grand Forks) tend to
establish later than other colonies.

4 Heep a record of surveyed lakes o which grebes
were nobt found in a given year as well as those on which
colomies were Tound.

Justificaticon: This: nformatics will ogive a better
estimate of the mumber of grebe aests 1w the state 49 &
niven year. It will =lco, ey the wears, help to

predict which lakes might be used under differinyg sSpiring
water conditicors.

%) Record as a colorny only those lakes o which nests
o birds with bachk—brocded o downy younyg are found.

Justificatioriz Grebes way feed on varicous lakes before
nesting o & particular lake. A group of grebes on a lake
may irmdicate an interest 1m mesting on the lahle, but IT
conditions do not prowve ight, they may abandow the lake
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Foir ancther within a few weshs. I cheprved this ot thie
Breckenridge Water Treatment Fonds, Salt Lake, @nd Clear
lLshe. -

At Clesr Lake snd the Brechenridge Water Treatmernt
Pornds 1 alsce observed adults with about 374 oWt woing
e yesrs An which 1 had watched each  waterbody classly
during the summer and had seen rnio nesting. Althocugh the
=ge of fledgirng is rmot Krows for 2ared grebes, it is
likely that these Fflew from a colony elsewhere. Umlzke
duchs, grebes wWwill rot walb young from cre  wetland to
sricther, hernce the preserce of Flightlesg young indicates
& colomy site.

&} Large colonies may be cernsused by usivg aserial
photography; possibly while doinmg obther surwey o
photography work. Ornce a colony is located, ¥light guides=s
marking the limits of the colony could be placed, then a
low  level pass made over the colony to  photograph  the
mests., This was dorne at Thief Lake in 1388 and 13483,
Birds could be seen on the nest, T, if off the rnest,
eggs could be s=eer.

Justificaticr: Cournting rests in large colonies from the
grouwnd  can be very time covisumivig and provide & 2 major
disturbance *to birds in the colomy. Aerial phoctography
could be used if mese accuracy tham that given by an
ectimate 1= desired.

T Lskes with sbundarnt submerged vegetaticr ard lakes
recently flooded following a dirawdows tthus dlachivg
submerged vegetal ion but contairnivg above—wat e
wegetaticn of Same =zartd are both good candidates for
eared grebe coloriies, given that they are larger than
about 80 acres {32 ha) and receive minimal humas traffic
durivig +the summer. When surveying fTovr eared grebe
colonies, these, im addition to traditiconal celony sites,
are the types of wetlarnds that should be cheched.

Justificaticr: Lakes with these characteristice provide =5
mesting =substrate, aburdant irvertebrate food, ard
mirimsl disturbance to nesting bivds.
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Taebie 1. Marked eaored grebe colonies:
SUucCCESS,
EDUNTY LAKE YEAR # MESTS
EBig Store Swerisor 13987 &0 i
BEig Storne W, Tegua 1987 T3 as
Marshall Thief 1388 876 4+
Micollet Swan 19848 325 =
LactuifFarie Salt 1988 N =0
Big Store W. Tegua 1388 120 Fil=
Erant Ash 1989 93 o7
Marshall Thief 1389 396 =7=1
Traver=e tuad 1383 147 18
Big Storme Lane 1382 18 £ 4
Stevers Har=tad

Slough I

{orig.) 1983 =3 )
Btevens Har=ztad

Slough II

trerest.) 1589 84 4

# plest success = at least ore egu hatched

ot OrE Begn 1T

late stages of

incubation at last nmest chech.

+ T oadults,

nests destroved

17

35 woung counted on
storn.

mests arid

% MEST SUCCESSw

lTake 7/31;

Mairy



Table 2. Colony initiaticr.

CoLOnMY DARTE ESTIM. DATE
MARKED OMSET LAY IMNG:

Swernson Lk. =1987
b. Togqua LK. —1387
Thief Lk.-—-1288
Swarn Lk.—1988
Sslt L. -—-1288

b. Togua Lk. -1388
Ash Lk, =198%9
Thief Lk.=-1382
Mud Lk.—1983

Larne Lk.-—1383
Harstad S1.1-13989
Harst. S1.I11-1389

*#Hased on Flotationm

¥ Jurne
11 Jdurne
e Jurne
T Jurie
15 Julwy
=25 May
27 Jume
8 July
21 Jurme
13 July
11 June
=23 Jure

of olde=st

=ug.

1 June
4 Jure
19 Jurie
1 Jure

: IO 1 i
& May

¥ Jurne
20 Jurne
1 Jure
23 June
¥ Jure
&2 June



Table 3. Depth at rnestes,

COLOMY i MERAN DEFRTH
IM EmMa

Bwernsarn Lk. —1987 13 114

W. Togua Lk.-—-1387 =0 10
Thief Lk.-—-1988 ik 113
Bwarm LKk, —=1988 =0 =
Salt LKk.-1988 13 (=%

W. Togua Lk.-1328 =0 =5
ARsh Lk.-1989 =0 a7
Thief LK. -1383 &0 110
Mud Lk.—1989 17 pra)
Lare Lk.-—-1383 12 78
Har=t. S51. 1-198%9 = 3
Herst,. S1. II—-19873 18 105

¥Depth measuwred when nests marked.



Table 4. Plearn number of egos pevr clutch.

COLOMY

Swernscon Lk. —1387
Mest Togua Lk.-—-1387
Thief Lk.=-1388

Swan Lake-1988

Salt Lake—193838

West Togua Lk.-1388
Ash Lake—-1383

Thief Luk.-—-1389

Mud Lake—1389

Larme Lake—1389
Harstad S51..1—-1283
Har=tad S51.I1I-13873

# 77 and S0 reprezertative rests

O U o)
o

-

J T3 Lo E.-.t Led T Laj Laf
8 8 FY R
4]



Table 5. Predaticn at marked colomies.

COLOMY # FPREDATED # PREDATED FREDGTOR
EGGES MESTS

Swern=ce Lk, —1987

) 1
W. Togua Lk.-—-1387 & 2 T cook
Thief Lk.-—-1988 15 1= T ook
Swar Lk, =198 = = ooty
blackbird

Salt Lk.-1288 = = Ccoct
W. Togua LK. -1388 & = ciock
Ash Lk.-—-13983 i et

Thief Lk.-—-193873 i 1 coct
Mud Lk.-13873 = 4 coot
Lare Lk.-—1589 [a) Q

Harst. Sl. I—-1383 3= 1 Ciock
Harst. Si. I1I1-1989 i 1 cook



Figure 1.

Locaticr of eared grebe colornies reported crme
or more years 1986—-1389. i=Roseau River
Wildlife Marnagemert Area (WMA), Z2=Thief Lahke
WMA, S=Agassiz MNational Wildlife Refuge, 4=
East Grard Forks Water Treastment Fonds, S=
Breckerridge Water Treatment Fonds, 6= Mud
Lake, 7= fAsh Lake, 8= Helgerson Lake, 9=
Harstad Slough, id= Clear Lake, 1li= West Togua
Lake, iZ= Lare Lake, 13= BEBarry Lake, 14=
Swenscorn Lake. 15 JFelican Lake. 15= Shible
Lake, 17= Tiger Lake, 18= Salt Lahke





