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terns {(gterna forsteri) and black terns
{Chlidonias niger) have both trau“ttonaily bred in Minnesota.

The breeding range of the forster s tern is primarily in the
Northern Great Plains including the western half of Minnesota
extending east through the central part of the state to the Twin
Cities (Coffin and Pfannmuller, 1988). Black terns breed
throughout the state except in the northeastern region and in the
southeastern region away from the Mississippi River (Janssen,
1987) . Cagual observations over the last few vears have indicated
that both species have been breeding on some of the wetland areas
included in and adjacent to the Minnesota Valley National
Wildlife Refuge (MVHWR) (Maryv Mitchell; Pers. Comm., 1390). The
ochijectives of *h@ J(Sﬂ survey were to identify those wetiaﬁrs
cuarrently bes : ; ng by either tern species and 1o
Pon”uc: na»; r counts Lo estimate

MA

\VTERTALS AND METHCDRS

The survey area inciuded the wetlands along the Minnesota
Hiver between Fort Snellling State Park and the city of Jordan,
Minnesota. ALl of the major wetlands currently owned by the
Minnesota Valley Natbional Wildife Refuge were surveyved, as well
as wetlands in the vicinity that may be managed by the Refuge in’
the future. in addition, Gun Club Lake was surveved as it was
speculated that it may offer significant tern habitat for the
region. The locations of all qurvev9d wetlands are identified on
maps in Appendix A and a iist of named wetlands that were
aurveyad appears in Table 1

terns in
ity, 1380.
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Maost of the wetlands were visited at least twice between the
last week of May and the firat week of June to determine the
presence of either VForster s or black terns (Appendix B). The
initial survey visit was conducted from shore using a spotting
scope and binoculars. On the second visit, all but the smallest
wetlands {(Carver Marsh and Little Rice Lake) were surveyved from
canoe. All wetlands where terns were observed during the first
two preliminary visits were then revisited by canoe at least
twice during the rest of June and the first week of July to find
and wark nest locations. Colonies were approached by canoce a
nest locations were disclosed when adults flew ofi the nest to
defend. Aggressive Deh vior by adult terns increased as one
neared the nest waki ol =5t search process fairly

straightforward. Sear s were nndu@ued systematically by
Zigzagging baok and i ; o ; the colonies. All nest
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To minimize the effect of human disturbance on nest
abandonment, each human intrusion into a colony was limited to
1/7 an hour. ITncubating adulits returned quickly to their nests
osnce the human intruder was bevond the edge of the colony and any
additional passes through the colony were not conducted until the
colony had settied for at least 15 minutes. Nest searches were
not conducted on rainy davs nor on clear sunny days when
benperatures exceeded 84 F

ftach nest was wmarked with a stake made of common fence iath
sequentially numbered with an indelible marking pen (Dunn, 18793).
Stakes were placed approximately Z2m from the nest site to
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Atter initini ~cnes, colonies were searched an leaar
onan oy twice more to verify that atll nests had been locaited

{ Appendix B). If no new ra o wore located atter the second nost
was conciudod cnah a2t nests had been counted. if
nests were [{ound upon the second visit, then a third
nest search was conductod. The tLiming of repeated nest searches




wae determined by the resnlts of the previous seasarches. In acome
cases adult behavior and the finding of numerocus l-ege clutches
suggzested laying was just beginning and these colonies were given
at least a week before being recounted. Colonies that had mostiy
2 and 3-egp olutches were usually rvevisited withi 4 davs to

verify laving was compjete.

Hatching and fledging dates were predicted from the
literature sc that future visits to the colony could be timed
accordingly. Hatoning success was not measured in this study, so
colonies were not visited until a few days after predicted hatch
date. The post-hatch visits served to verify the synchronization
of the colony hatching dates and provided data to fine-tune the
predic b&d period of fledging dates.

Lfter fledging st

a3l

5 were visited repeatedly to
count {ledged young. were easily distinguished
from adults by plums 13 1its were seen in various
stages of wmolting thzy 7aghout uhe fledging periocd, no fledged
voung had any visible black plumage, while all molting adults
retained at least a patch of black either on their head, breast

or back. A few nonwhreedﬁng black terns that were at least 1 vear
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old {i.e. suhadults} were peen Lthroughout the survey and
dx stingulished from ‘ ﬁirdﬁﬁd voung by behavior rather than

plumage. iniike the 3890 fiedglings, subadults were prescent in
late Mayv, alwavs fed independently, eghibited no begging

behavior, aud had adu.t»ilku vocalizations.

kFach colony was traversed by cance and ifledged young were
acounted whiie in the air or resting on emergent vegetation.
Fledered wvoung raraly wore all in the 1r at the same time, but
often returned to the same general resting area so that groups of
fledged voung couid be btracked. On a given survey day, counts
were repeated unti ' sauwe fledging count was arrived at three
times. bDailv countes apeated during the fledging week until
Fe cotitony was determinad.
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The amaount of etfiort reqguired for each phase of the survey
and tnhe number of timms each colony was visited depended on the
gize of the wetland, cane of movement within the wetland, and the

nesting and fledging cuccess (Appendix B).
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Lhake {(Wilkie-Rice))}, only 1 species of tern was noied in the
first visit, but by wmid-June both species were nesting. There
was an early report from Refuge staff of a large flock of
Forater s terns seen on Long Meadow Lake in mid-May. but when it
was checked in late May and again in June, there was no evidence
of an established breeding colony.

Table 2. Early census summary and identification of breeding
colonies of black and Forster s hterns,. Minnesota Valley NHational
Wildlife Refuge and vicinity, 1840. (BT = Black Tern; FT =
Forater s

MVNWR UNIT  Census  # of Adult  Breeding Colony
Wet land Date Terns Later Bstablished?

Prasent
LONG MEADOW LARE
Bast Long Meadow 5H/28 1 ¥T No
West Long Meadow 5/28 2 FT No
Bass Ponds 5/29 2 FT No
Hog Back Ridge 5/289 2 FT No

BLACRK DOG LAKHE
Bilack Dog Lake 5/30 1¢ BT No

WILKIE/RICH
Continental Grain 5/27

3
Kice Lake 5728 1i BT Yes (BT & ¥FT)
65/9 31 BT, 18 F
#isher Lake 5/28 T ¥T Yes (BT & ¥FT)
657G 12 T, 2 57
Blue iake 5728 4 BY Yes (BT)
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_Hatching and Fledging Phenology

vhenology data is summarized in Table 3.
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Table 3. Initial nesting, renesting, hatching, and fledging dates
for black and Forster’ s tern colonies of the Minnesota Valley
National Wildlife Refuge and vicinity, 1980. (BT= Black Tern; &7
= foraster s Tern)

Colony Initial Nesting Hatch Fledging
: and Renesting Dates Dates Dates

Black Terns

ice Lake

Hitkie-Rice)

Hast Side 6/01 6 /22K -
West Side (B/20)% - -
North Side {(6/21) T/11% 7731

st

B

a
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Fisher Lake 6/20 - -
Blue Lake 6/18-65/20% - -
Grass lhake 5/21% - ~

Covver Marsh
HW Dide 5/31 6/20% -

Sides E/14)% 7/4 ‘ 1/24
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specutated that the mid-June nesting activi ty on Rice laket.
Carver Marsh ﬁnd Gun Club Lake itikely represents renesting
attempts by terns that lost nests eariier in the season. The
time between ihe loss of the early nests and the mid-June nesting
dates was suificient for terns to physiologically produce a
second clutch. However, without marked birds it is not possible
to rule ocut the hypothesis that the mid-June nesting activity was
initiated by late-nesters rather than renesters

Nesting Sites

General observations concerning nest site characteristics
were noted during the course of the survey. Black terns nested in
ioc%e FO;OHIPS wth most nests at least 3-4m from a conspecific.
moderataly but generailly a
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iithin Z2-3m. ne colonies with the

heaviest nostls
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inﬁ@*hiften,
wetland
present
nesting right

homogenesous cattall

nesting habitat.

The vast majority of black tern pairs chose nesting
substirate composed of dead bulrush stalks (Scirpus_spp.) from Lhe
previous year. These staiks could be submerged if pressed
downward, but were not compietely free-floating and appeared to
s5till be attached underwater. Six pairs of black terns nested on
larger mats of mud and compressed vegetation. Only one pair
nestad on an »zaLfened muskrat house and one pair nested on
Grebe PodliVﬁhhn,uodlregg) nest. None
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water {(>15 cm) than the black tern nests, and one of them was

<
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Nesting Matorial
Nesting material used by both Forster s and black terns was
usually comprised of dead plant stems and leaves of aquatic
emergent vegetation that was common in the area surrounding the
nest site. River bulrush (Scirpus_latifolia) and Round-stemmed
Bulrush (Scirpus spp.) were dominant components of the nests of
both the black and Forster s terns (Table 4). Cattail {Tvpha
sSPP. ) 1 ems were the only vegetation components that appeared
exclusively in the Forster s tern nests. Since the Typha spp.
stems are fairly larsge diameter, their use by the larger
Porster s terns is probabivy a reflection of the tern's ability to
manipulate a wider size-range of nesting wmaterial

Table 4. Combosi*4@n znd surrounding vegetation of nests2 by black terns
znd ¥orster s fterns of the 1innasnta Valley National Wildlife Refuge and
vicinity, 1880. (BT= black tern, n = 114 nests; FT = Forster's tern, n=7
}'af,..t:’.’x)

Species % of Neots Lompooed of % of Nests WLTH
Yegetation Componentk Vegetation Componentx

within Zm
BT #T BT FT

Cilisd 54 57 82 86
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A nest was countod oo oo neast i oab lenst one egg was present.



Woater Depths Surrounding Nests

Water depth would be expected to directly influence the
amount of suitable nesting habitat available to terns by
controlling the amount of substrate exposed. Table 5 summarizes
the mean water depths surrounding the nest sites in the current
survey. Though the wide standard deviations associated with the
means precludes definitive conciusions, the two extreme values
may point to a trend. Blue Lake had the shallowest water levels
and the greatest number of nesting attempts, while Grass Lake had
the deepest water levels and the fewest number of nesting
attenpts. In genera

1, substrate availability appeared to be
limiting on Urass LaEedoe 1o high water. Though thevre Were
numerous bulrus ands available, none of the previous year' s
dead stalks were in fact, it was on Grass Lake tha
a black tern chose ad piled-billed grebe nest with 4
sggs in it as a ne supporting the 1dea that more

tAYCE .,

Table 5. Average water qepbuo surrounding nest sites of black
terns and Forster s ferns in the Minnesota Valley National
Wildlife Refuge and vicinity, 1990.

2ed

. Tern ©Aan W; ter Depths (Cm) Ad)acenb to Ne“+

-z

Rice Lake
{Wilkie-Rice) 4% om {(n=70, 32 nests, s.d.=17})

Carver Harsh 6h om (n=39%, 14 nests, s.d.=14)

Blue Lake 37 cm (n=155,54 nests, s.d.= ©6)

Grass Liake YOoom (nTf o, 4 nests, a.4d.7° 83

Gun Club bake Y om (n=21 ., 8 nests, s.d.=i4)
Per s Tern

Hirce Lake SR oem {nmd 4 nests, S.0. a4

(Wilkie-ft1ce)

FPAH o . T - AT .. P - 5s N Foen . - SR
Pisher Lake 4% m o inc5, 5 nesits, s.d.= 83



Megt Counts and _Clutch Dizes
A total of 113 black tern nests were tound on 8 of the
surveyed wetlands of the Minnesota River Valley during the 1990

season {Table 6). HMean clutch sizes from lakes with more than 1

nest ranged Irom %Z.14 -2.42. These values fall within the ranges
reported in the literature (2.6 - Goodwin, 1960; 2.6 - Bergman et
al., 18970; 2.67 - Platt, 1979; 2.14 - Platt, 1980; 2.25 Cuthbert,

19543 .

nly 7 Forster s nests were found on ? of the surveved
wetlands during the 1990 season (Table 6). Mean clutch sizes of
Z2.87 and 3.00 are higher than that reported in the literature by
Bergman et al. (2.5, 18704), but sample sizes are clearly toco small
to draw significant conclusions.

Table 6. Colony size, mean clutch size, and nest success for
black terns and Forster’ s terns in the Minnesota Valley National
Wildife Hefuge and vicinity, 1990.

Colony Number Number Mean Number %
of MNests of HKggs Clutch Successful Successful
Size Nestsx Nests

1
i
¢
'
i
'
i
'
!

_Terns
3 Lake
Wilkie-Rice;

37 74 2.3 7 22
Fisher Lake o 2 200 G 0
Hlue Lake 54 133 AR ¥ 0 iy

Grass Lake 4 ] .25 0 {3
larver Msarsh 14 30 AN 3 21
Gun Olub lake 3 14 e b+ 53
TOGTAL 113 256 2.33 i5 13
{Wilkie-Rice) } & Ao {3 {1
Fisher Lake 4 [ 3.00 17 b
FOTAY 7 26 A ¢ 0 i4

* A nest was dotfined as successfual if at least |

nave hatohod

was Enown to




Meating success
Black Terns

Measuring hatching success was not included as part of the
current study. However, because of the large number of nests that
were lost before hatch, more time was available for revisiting
individual nests. Though the precise number of haiched
young/nest could not be determined, an adult s defensive behavior
could be used to indicate whelher a particular pair had young in
the nest vicinity even if the young remalined hidden. Nesting
success rates are summarized in Table §.

Overall, the nesting success of the black terns in the 1830
season was guite ilow. The majority of nesting attempts failed
completely with nests and/or eggs disappearing before hatch. The
Gun Club Lake i

L&
the other suoce

had the highest nesting success {(63%Yy, wni

H 3

colonites were much lower with oniv Z21-77%
LtiLer succe rates Tall in the low range

nest success. These la
of previously reported nest success rates (39%, 19% (Dunn, 1379);
and 34% {Bailey., 1877).
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Though it cannot be stated definitively what caused the nest
failures, heavy storms with high winds and rains were likely the
major causes for nest loss and abandonment at Blue Lake and
contributing factors at Rice Lake and Carver Marsh. Destruction
of nests by storms has been a major factor in other black tern
studies (Bergman et al, 1970; bunn, 1979). Locally, June of 1990
was the wettest month on modern record. Several storms occurred
between June 13 and June 27, and 5 of them had 32-40 wph peak
winds. On July 8 there was also a severe thunderstorm with peak
winds of 39 mph (WCCO Weather Report, 1890). The June storns
coincided with the end of the incubation period for the east
colony on Rice Lake and the northwest colony on Carver Marsh. On
both lakes, nests that previously held incubated eggs were tound
empty and abandoned with evidence of water damage. The damaged
nesis were still above water level, suggesting that egg lose was
due to wind and wave action rather than an overall rise in lake

ievel.

O Blue hake, the entire colony was abandoned sometine

between June 23

Most nests locabsd on
tely submerged.  uUnlv i

on the [ake. Gun Slub
apparent

and wind.

t contributing Yactor to
tice Lake and possibiy on

—



Carver Marsh. Single eggs, as well as entire alutches, did
disappear from complete clutches throughout the incubation
periocd. Direct evidence of predation was observed three times on
Rice lLake. Twice, a pierced egg was Tound within lm of an active

st that had previousiy had a complete clutch. The piercing
appeared to have hesen caused by a rather slender avian beak,
perhaps a Red-winged Blackbird {Azelaius phoeniceus) or Yellow-
headed Blackbird (Xanthocephalus xanthocephalus).

Another predated egg was neatly cut away on the large end
and had its contents removed. The result was reminiscent of an
egg predation by a raccoon (Procvon lotor) though conclusive
evidence is lacking.

Other possible predators that were freguently seen on the
ding lakes were Black-crowned Night Herons (Hycticorax

nvobicorax), Green-backaed Herons {(Bultorides striatus) and Great
Biue Herons {Ardea herodias). Black-crowned Night Herons were

particularly abundant on Rice Lake and may have been nesting in
the marsh on the north and west sides of the lake. Black terns
consistently mobbed the night herons whenever one flew near the
colony indicating the terns considered them a threat.

Nesting Sucgess

Forster s Terns

S

At wmost, only one pair Forster s terns hatched young
suceesstfully. All other n were ftound abandoned with no eggs.
of the four Fisher & nests were clearly flooded out as
wera {ound Gomp eio%y submerged after the June storms. The
{ WeT e ahandnnnd during Th same period
wdoned . 1hmu h its

Ving success in 1880, overati
Has also guitbe low. No

fledging success 18

noconsequanca o fF
roaproduoctive auccess
%‘qvx"f:'hf» r'a terns Pl

. T T T S
summarised in Table 7.




ing succoss tor black Lerns for the Minnesota
wWildiife Retupge and vicimity, 1330,

Fledped Young/ B njedged {§ung/ # Fledped }oung/
‘otal # of Hggs Total # of Nests Successful MHests

Gun Club Lake .38 (7/18) .86 (7/8) 1.4 (7/5)

Rice Lake
(Wilkie—Rice) AT (13/774) A1 (13/32) 2.1 (13/6)

~~
™
~
N
N

Carver Marsh L068 {(2/30) a4 (2/714) 1.0

TOTAL LB (22/147) A0 (22/54) 1.7 (22/133

cause black tern voung are able to fly off the natal

e T
wetland soon after {ledging, {ew studies have atitempted Lo count
fledeged young. Those situdies that do report some form of fiedging
success usually report it in terms of number of fledged
voung,/number of successfully hatched voung. Bailey (1877)
reportaed a fledging success rate of 11.5% of 26 hatched young
that were penned, but it is unot possible from his reported
results to determine e number of fledged young per egg, per
nesting attempt. or per suoccessful nest. Since the current survey

young poar se, daita are not comparable witn

id astimate fi{iJ :d voung/successiul
range of values calculatbted lrom this
Mossman s figure was calculatéd from

/8 of adulbls seen in the air atftter
i has oorurred. He assumed that ers
i acuit of a sucressfully neating pair,
q ; nspicuous i
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aurveys that use the same methodology.

A final summary of the tern survey appears in Tablie 8.
final counts for breeding pairs are conservative as they
]
1
13

fiiter out any dcuble-counting of possible renesters. 1, was
assumed that renesters reguired at least 8 davs before ing
another clutch (Bailey, 1977).

reeding tern survey for the

Table 8. Final summary of 1830 bree
life Refuge and vicinity.

Minnesota Valleyv Hational Wild:

Bilack Terns

Colony # Breeding b of Fledged # of TOTA
Adults Young Subaduli toXk

Rice Lake

{Wilkie-Rice) 50 13 1 54

Fisher Lake 2 ‘ 0 0 2

Blue Lake 08 0 0 108

Grass Lake 8 {} 1 g
Carver Marsh 22 4 0 24
Gqun Club Lake 16 7 i 18

TOTAL 200 22 3 225

e
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Based on the results of the current survey the major
limiting factors for black tern reproductive success appears to
e 1) nest loss due to storms, ?2) lack of suitable nesting
habitat and possibly 3) nest predation. On managed wetlands
where water levels can be controlled artificially, the water
should be kept low enough to expose nesting substrate from Hay
through July. Water levels were sufficiently low to encourage
nesting when the Scirpus spp. root masses were just at wator
level or protruding 1-2 cm above the water. Lbowering high water
levels on Grass and Fisher lakes might substantially increase *the
number of black tern nests that may be established early in the
season. Lack of suitable nesting sites on these lakes appeared to
discourage all but a handful of birds from initiating nebt‘, even
though 15-20 adult terns were regularly seen feeding on these
H

oo

weliands., It is possible that these wetlands provide valusble
teading habitat for breeding terns fron nearby wetlands, however
this speculation was not confirmed since individual birds were
not distinguishable.

On Blue TLake, Rice Lake and Carver Marsh floating nesting
platforms that could rise easily with changing water lev eis and
withstand wave action might be used as a mana gement tool.
However, since 18390 appears to have been an unusual storm year,
it would be wise to monitor these colonies at least 2 more vears
before embarking on a manazement program that might be
unuseassary in the long rar

v

F

genieral, it wonld be wvaluable to understand more

elv how the amount and rates of rainfall correiate with

fn water lovels on esch wetland. Some watersheds may be
tairiy responsive Lo precipitation rechar rge. By keaping suoh a
webland ariificial iy early in the season, terns may choose it
F o3 5 L ey flcoded out by natural

wwer been tho
attractlted

on Blue hake, where
nunbers of nesting
antire colony.
tevel, controlling
require more
v levels could

T
E293 Lt

L AE ; c s b
from patural precipitation might be provented.

few Worabar o nested in the Minnesota River Valiew
managaement. o stions wounld be unsuopported with data.
Howaveaery, aidinece Lhio is already at ithe far enstera edge of
- managing any of the wetlands

ﬁ€ vi»z"“”s terns unicoss the management
another threatenad species that lies more

LD e P
E PLS ranga.,



If a future nest and fledgling survey is conducted, |
suggest the survey be planned to last from the 3rd week in May
through August 14th. The 1990 survey did not plan for any survey
work between the third week of June and first two weeks of July
and 1t was expected that all necessary survey work could be
completed by the 3rd-4th week of July. However, late nesters
and/or renesters establiished nests throughout June which meant
many voung did not fledge until the last week of July. Fledging
counts needed to continue for 7-10 days after the start of
fledging, thereby reguiring survey work through the ftirst week of
August. Survey support that includes all of June and July is
neceassary to allow for the unpredictable effects weather and
"predation may have on nest establishment and renesting.

abbraviate i
: uBegh estimate of reproduc ,ive suceaess coul
Pbuuxnpd each year, %tern nesting behavior and se. ; i
habitat make that difficult. Without nest counts visits to the
colonies could provide only the orudest estimates of
productivity. As was the case with the fledged voung/adult
ratios, ratios of flying adulis/# of nests are equally unreliable
and difficult to interpret. However, 1t one assumes that fledged
voung remain on the natail lake at l ant a week Heiore dispersing,
31

obtained by conducting a f]edgllng count 2-3 tlmes durlng the
week of fledging. Peak counts could be used as a rough estimate
of relative reproductive success, though there would be no way of
relating that to the number of nesting attempts. If such a
survey 15 conducied, then fledglings should be counted from a
canoa out in the coiony. By moving through the colony, ftledged
birds flv up and can be more easily counted. Fledgling counts
made only from shore are likely ho bhe grossly underestimated.
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APPENDIX A

WETLANDS SURVEYED IN THE
1990 BREEDING TERN SORVHEY FOR THE MINNESOTA
VALLEY NATIONAL WILDLIFE RRFUGE AND VICINITY
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APPENDIX D

TERN COLONY LOCATIONS WITHIN EACH WHTLAND
OF THE MINNESOTA VALLEY NATIONAL
WILDILIFK REFUGE AND VICINITY, 19380

z

Figure 6. Rice Lake (Wilkie Rice Unit) breeding tern colony
locations, 1980. (BT=z Black tern nesting pairs; FT= Forster’'s
tern nesting pairs)

Figure 7. Fisher Lake breeding tern colony locations, 1890. (BT=
Biack tern nesting pairs: Pz Forster' s tern nesting pairs)
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Figure 8. Blue Lake breeding tern colony lncations, 1980. (BT=
Black tern nesting pairs: ¥FT= Forster s tern nesting pairs)

z.

Figure 9. Grass Lake breeding tern colony locations, 1990, (BT=
Black tern nesting pairs; FP= Forster s tern nesting pairs)
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Figure10. Carver Marsh breeding tern colony locations, 18930. (BT=
Black tern nesting pairs; FT= Forster s tern nesting pairs)

N

Figure 11. Gun Club Lak~ brecding tern colony locations, 1990.
(BT- Black tern nesting paira; Wiz fForster’s tern nesting paires)



