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1., INTRODUCTION

The date of the fishermen's earliest persecution of the larins
birds has not been recorded, dut it is very probable that in smerics,
this started in the early days of the white men, Barrows (1013)
mentioned that in Michigan, the fishermen and the Indians used the
eggs of thess dirds for food since time irmemorial. In Seginaw Bay,
Mighigan, this antagonism has been renewed. The fisherzen there
have helisved that the Common, Blaek and Cesplan Terns and Bonuparte's
gull, shioh they indiseriminately call “"minnie gulle”, cause great
damage to the fish supply of the bay, parkioularly to the supply
of Lake Herring (lsucichthys artedi). Their insistent indignstion
culminated in 1928, when as & body they determined to secure legis-
lative maotion ageinst these birds. |

The problem is one of great looal interset, bsoause 3aginaw
Buy is ome of the most important cameroial fishing centers of the
Orsat lLakes.

In order to establish a asound basis of fast, to replace the
bilased opinions both of the fisherwen who have urged the souwpleta
destruoction of the birds and of the bird lovers who advooate their
conservation at any cost, this study was undertaksn jointly by the
Institute for Flasheries Research and ?f the Museum of Zoology, both
of the University of Michiean, Cooperation was also aobtained
directly from the offiolals of the Miehiyan Departmesnt of Conservetion.
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It is the purpose of this paper to present and discuss the data which
wore gathersd in the effort to estimate to what degree, if any, each
or all of the species of birds atudied are detrimental to the fishing
interests of Sazinaw Bay.

Saginaw Bay (Pl. 1)\¥ is an indentation lying behind the "Thumb"
of the lower peninsula of Michigen eand opens directly into Lake
Huron. Its shellow shores with different types of bottom are very
favoroble to the production of forsge fishes. Its deeper waters
produce a tremendous crop of iayflies (Hexesgenia and Ephemsra and
possibly others), which is perbaps one important basis for the abundance
of commercisl fishes in the bay. The marshes furnish ideal homes for
the Black Tern, Childonims nigra surinamensis {Gmelin), and the
{isolated 1slanias have very satisfactory surroundings for the formation
of Common Tern c¢olonies,

The birds were observed snd solleoted from the following placea:
Big Charity Islesnd, Little Charity Island, Gull Ialand._uaiaou Ialand,
Defoe Island including Piteher's Resf, Lone Tres Island, and along
the shores about Pointe aux Burgues, Port Austin, Qak Beach, Osk
Point near Caseville, Caseville, 3and Point, Mud Creek, Day Pers, 014
Pigeon Club and Weale (both near Bay Port), Rose Island, 3ebewaing,
Fish Point, Bay Park, (juani¢assee, Bay City, Linwood, Pinoconning, near
the mouth of Rifle River, Point au Gres, Point lLoockout, Alabaster,
Tawas City and Esst Tawas, The most detatled and prolonged studies

were carried out at Sand Point and at lone Tree Island in 1929, and

"/ Reproduced from Lake Survey Chart No. 5 of Lake Huron, issued 1930.
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at Lone Tree Island in 1930 and 1931, because these plages had the
largest colonies of Common Tern in the years mentioned.

The nsmes of the places recorded do not indioate the exact spot
of o’o‘llecting. They indicate, kowever, the names of the city, village
or island as ¢ommonly known. Oftentimes, am island is kmown under
two or three names, but the one adapted here is the name known to the
people of the nearest village, or of which the bird literature has
\gﬁroady made mention. The name of the neareat town or point is
used for the place of shors obssrvation. Thus, East Tawas refers to
a place mlong the shore about three kilometers east of East Tawas,
Tawaz City refers o a place in the shore about 1.5 kilometers south
of Tewas City, eto. Birds and fish collected on the morth side of
Rifle River were referred to as the Au Gres collection. The niat"efrials
obtained from the shore about three kilqmeters east of the village of
Au Gres were also ingluded under the seme heading. Pineonning, in
this paper, indigates the shore shout thrae kilometers esast of the village
of that name end at the end of the county road that oroases U. S,
Highway 23 near the center of the tawn. Linwood refers to a place
about one kilometer east of that village. By Bay City iz indieated
the shore near the Michigan State Park at Bey City, Sebiwaing Bay
refers to the clear shore of this part of Seginaw Bay and extends about
two and & half kilometers on either side of 3sbéwaing River. Bay
Port refers to the shore line about one kilometer lomg within the
village. Caseville is used to designate the shore about one kilo-
meter on either side of the mouth of Pigéon River, but mainly to the



northesst., Oak Bsanoh refers to the shore ut the end of the county
road in that village, At Fort sustin, the obmaervations were made
on tha immedlate sides of the dock nnd the solleetion bears the
nane of that town., OCollestion st Jointe sux Barqueg was mhde on the
sanly shore ubout one kilometer from the entrence $o the resort,

By reason of its greater abundsnce, the Jommon Tern prosents
a rore mpax'um problem than 4¢ the other spedies. A more dotuiled
asccount of this species is consequently siven ino this paper than for
any of the other birds studied. The observaticns om the Oommon Tern
oovered breeding, feeding at different periode of the seeson and at
different timea of ths day, ard general mmnta, for gaeh of sheso
pointe in the behuvior of the species besars upon the problem of Llts
relations to the fisheries,

Exeept about the Cherity Islends and Gull Ialand seipe haule
were made st ocoasionsl intervals from the time of the arrival of
the birds until midewsmer. The detailsd study of the fishes waa
begun in the summer of 1930, |

Laboratory examimation of the birds' stomsoha snd the identi-
fisation of the fishea eolleoted were made in the Division of Fishes
of the Huseum of Zeoloy 61‘ the Univereity of ¥iohlzan. The fish
and food materials studied are avaeilable in the Division of Fishes,
while a few skins of the birds mtudied are kept in the Division
of Binds of the same museum.

Approximately 200 days were apent in the field for this study,
in three long pariods frowm lets spring to midesummer of the yenrs
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1929, 1930 and 1931, and in shorter tribe in the spring whes the
birds were suppesed $o have srrived, in late sumer and in carly fall
of 1980 and 1980, ladoratory studies oceupied mont of the time Suring

the balange of the year.
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1. REVIE® OF LITYRATURE

The writer is not aware that sny extensive study of similar nature
has bosn published to date. There im, however, a seattered literaturse
relating o the life history of each or all of the species of birds
investigetes, inwlving a suporficial study of their relation to the
Tiashgries of other regiona. Some of the pertinent papers areé meationed
below, ‘

Dutcher {1901}, in & report on his findinge as Chaiman of the Come
mittes for the Protection of Gulls and Torms, described his throwing a
bucket of cod livers into the water sheme at first no gulls nor terna
were in asight, After a while, torms ¢ame and later about 100 terms
and gulls were feeding on the livers.

In Mew York, Katon (1910) made some cbessrvations of the food and
feeding hobdbits of the Common and Blask Tarns and slso of the Bonaparte's
Gull.,

Knight (1908) mede s similar study in Maine, and in addition
observed the fool of the Jasplan Tern.

After s discuseion of the seversl limiting fmotors essential to
the preservation of a epecies of wild animsl, Teverner (1916), in an
investigation of the relation of the Double-orested Cormorant {Phala-
Srogorsx auritus) to the salmon fisheries of the Gulf of S%. Lawrence,
came to the conslusion thet the total effest of thie apecies of bird
or the Yalmen waa lngignificant and menticned a ocompligated problem
to be confronted in the alteration of the bolance of nature.



Wlﬂao) observations in Fngland dlselosed resilts, almost
like thome reported by =zome Ameriomn observers, regsrding the food of
the Common Tern, (asplan Tem and Bonsparte's gull; the two firat named
speoles are indieated as pisaivorous, the later as inseoctivorous. He
atudied the white-minged Black Tern Chlidonias lencepterus, instead of the
typlonl Blaek Tern.

Hent (1921} sesms to have been the first in ﬁn Unided States to have
made ap almoet couplete survey of the life historiss of bhirds, including
the four species treated in this paper. He reported on the food of the
birds, snd incorporated findings of many other workera up to that timse.

Munro (1983), in a preliminsry report om the relation of various
duoks and gulls to the propagation of sock~éys anlmon nt Henderson Lake in
Brit'ish tolumbia, believed that dertain individusl hix_'da only hava the
hmbit of eating the salmon eggs.

Forbush (1938) gave o resume of the life of the birds of Massachusetts,
incluiing the four zpesies diacussed here. His desmoriptions of the hounts,
and habitas of the Common Term sre partisularly signifieant, as he oolleoted
seattered bPits of known und unknown facts, wzhieh, added o the resulis of
his unsurpassed axperiences as & field nsturslist, mads possibls the ple-
turing for his readers of the peculierities of the bird.

Similer studles dealing =ith the relation of other dirds %o fish life
have also been wade., Taverner's (1915) study may be menticned, along with
the three other olted below.

Wetwore (1924) made a atudy of the food and eeonomiec relations of
Rorth Amerieen Grebea, 4 fairly detailed study of six specles of Orebes

=10=



was made, He same to the sonalumslon shat the Fied-billed Grebe,
Podilymbus podiceps (sgainst whieh mamy caeplainta from fish hatcheries
had besn reccived), should be molested oniy about such establishments,

and only with the permission of the Federal and State authorities. If s
further recomeended that none of the gther species investiguted are in
need of control.

Mattingley (19%7) found in Austrelia that the five speales of sor-
morants studied feed upon orayfish and other snemies of fish in addition
to slow moving fishes. He dlaiws that the cormorante have extensively
saved the fishes along the shoals, and that the proportion of those saved
to those they have ¥illed is seversl thouseands $o one.

Llewis (1929) pressnted u resums of the studied by hmself und others
in sevorsl parts of the United Stetes and Caneda, of the food of the
Double~crested Cormorant. although thie hm;é was generally oconesded to he
piseivorous, the species of fish reported as fed upon wverled with the
region in whish the birds were feeding. The bird was, therefore considered
%o bs significantly deleterious to fish 1ifs ia(only/paris\of its range.

UOlearly, a number of the authors cited have shown a strong bima in

favor of the birds,
2o AQEROW LEDGRMENTS

3inoce the start of thie inwveatigation, 1 have besn indebted to many,
without whose hearty ccoper=tion the difficulties encountered would not have
bsen met. I thexfore wish to take this opportunity of expressing to them
~11~



ny deepest obligation,

The guiding interest of President Alexander G. Ruthven, Dimsator of
the Oniversity iuseums, in wild life cumservation, made the start and cone
tinuance of thie investigetion possible.

Dr. Carl L. Hubbs, Director of the Institute for PFisheries Hesearch,
nas directed most of this atudy. #ithout his conetantly inspiring advice
und support this work would not have hoen aesomplished.

Pref. P. ¥. Gulge, Direstor of the Maseum of Zoology, has manifested
a2 helPful interest in this work einoe i%s inception. He iz also rssponsible
for veany identifications of ingeots recorded in this paper.

Dr, Josselyn Von Tyne, Curator of mz«dn»in the same wuseun direscted
the initial stazes of this study snd helped {n other ways.

Dr. Miles D. Pirnie, until recently Uichigan State Ornitholopist, and
a leading suthority in Zeonomio Ormithology, has beem a constunt source of

useful infometion and suggeations.
Dr. Jolh R. Greeley of the Institute for Fisheries Research has very

kindly helped in identifyinz a mumber of fishes and inassots, and hus very
of ten given vuluabh suggestions.

The Lone Tree Hunting Olud hss furnished the cabin on Loxe Tree laland
to serve az livimg quarters and field leboratories. Mr. Edward F. Juhr
of Sebewalng, careteker of this club and e commerocial fisherman, has given
hely in many ways with utswst gensroaity. | |

The Bay Fort Pish Company mmunog transportétion and other faeilities

by which I was oble to extend my observations %o the Chority Ialands snd -

other pointe for from the mainlsnd.
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Many other individunle, too numerous $o mention, -- comserciml fisher-
man, sonservation officers, resorters, golleagues in the Institute for
Fisheries Research and others, =-- have csontributed $o make the completion

of this atudy possible.

3. MATERIALS AND METHODS
(1) Birds Studied

fmring the thres years of field stuldy, six speciea of gulls and terma
ware noted as occourring in Saginaw Bay, They were the Herring, Ring~bdilled,

and Bomaparte's gulls and the Common, Blaok and Casplan terns., While the

Herping Gull nnd the Commion snd Black terns msy be considered sumner resi-
dexts, s they may be seen throughout the season nnd dreed in gertasin spots
of the regiom, the athu-i were observed as transients during their northern
mid southern migrations, and only stragghers or not at all during the in-
tervening awEers.

Of thess six speoies, the cemmon Herring Gull, larus argentatus
Pontoppidan. and the Ring~-billed Gull, L,_____m_ 0rd., wore not ob-
Jjectionnble to the fishermenh, On the cntrary, they believed that these
birds were bensfisisl to them as they halped clesn the bay of the dead fish
and othsr floating refuse. ‘Thsu two speciss wers gollectively called
"big Bull® or in eowe places "sea gull”, Published studiss confirm the
view that thuqe large gulles are more benefisiel than otherwise, This eon~
eluaion hua been corroborated by the presant investigation: | the Herring
Gulls wm?n even soen hovering and aligheing on fields, spparently in pursuit

of insegata.
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Since there was no good evidenoe or claim that the Herring and Ring~
billed Gulls are destrustive to the fisheries of Saginew Bay, no detailed

studies were made on thess two spesies.

The Herring Gull stays throughout the year, Its ¢ongener, the Ring-
billed Gull seems % ocour only “wring its epring and fall migrations.

The Bonsparte's Gull arrives in the rirst waek of May or theresbouts. The
Casplan Tern and Gommon Tern arrive almost aimwe/&nmmly with the Boma~
parte’s Gull in the mprimg.  The Black Tern cames last and although mo
definite date nre on hend, it appears that thelr firet arrival is sbout
the middls of May.

In ordar thet each of the speciss of bird dealt with mey be distingulshed
from the others, 1t seems desirable th indicate a fow of the principal
’fi-ld marke which might help in recognizing sach. The Barring Gull is the
largeat of the larine birds that oecur in Seginaw Bay. Its square-sut
tail, its peerly ar gray-eolored ,b“k, its pale or I'lesh-colored legs and
bill emd its nearmmes tc men's asscoiution, besldea other charsgiera, nay
seperate this bird from the Cusplan Tern., At a distence, ane who is not
well acqueinted with Herring nnd Rimg-billed Gulla would surely oconfuss the
two. The smaller size of the Ring-billed Oull and the presenmce of a dark~
colored ring bsnd near the tip of its bill mre prominat diagnostice
charncters. The Bonaparte's Gull can at once be detested from the other
species of gulle by ihair svall size and more rapid movenents over the sur-
face of the water. From a distance, they may be ;yistmn for a flogk of
shore birds, but after a careful cobservation, their identity e¢an he asom~
firmed by their habits of flying and slightinz and their oall note. They

oan be distinguished from the Common Tern which is of sbout the same =size
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by mesns of thelr aguare tuil and their horisontal carriage. The bill
and the lighter color of the shanks as oémtmnﬁd‘to the sorsle-solored
bill end shanks 'ot the Coamon Tern are quite characteristic, Tho eall
note whioh Blanshan (woaf desarived as a *plaintive shrill, bus rather
fesbla ary, that was almost o whistle” is very diagnoetic.

The Caspisn Tern may be distinguished from the others by ite size,
being the largest of the terns studisd. It may, however, be confused with
the Horring Gull as hes alresdy been mentioned. The Casplan Tern may be
distinguished from either the Haerring or the Ring-billed Gulls by its
loud, hoarse, rasping ga-arr, ge-arr (lfarbush, 1v28) ., A‘Phezr ganner of
garrying the body in 'fllight ia charasteristioally termm~like (hesd downwanrd).
The slightly forked tail is distimet from the gulls' square-cut teils, It
{s meh warier than either the Herring or the Ring-billed Gulls.

The Gommom Tern can be distinguished from the Cospism Tern by its
gige, whioh iz nbout one~half ihet of tha‘ letter. It may be separsted from
the Bonaperte's Cull in several ways. The tail is decidedly seissors-iiks
as compared with the square-shaped tail of the Bonapartes Gull. The ocall
notes of whioh there are u lew distinet cnes are alss very pesuliar. The
moat comeonly heard eall in the breeding and fesling grounds wos fe=ay-r-r,
le-ar-r, (o~or-r, This, in my opinion, is the call for the mate., Its
graceful flight is also very sharaateristic. This epecies was most com~
monly . euel, It could be obmerved feeding in wmsny fpfa‘ua along ths shore of

Buginaw Bay, but partioularly at Lone Tree laland and a few cther isoleted
islands whar~ they buve their coloniea.
The Black Teran could not be econfused with any of the birds studied
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exeept oocasionelly on summer eveninge whan 10 Joined the Common Tern oolony
in ihe eir. 4is the common Isms indigates, the gensrel appssarance is black
and it is the snallest of the birds studied. The Blezsk Terns were commonly
found along the marshes during $he latter part.of the epring and in summer.
Bent (1921) hus a good eitation of observers who studied the pesuliarities
of this species.

bur to the faaot that the Boasparte’s Cull ceours in Saginaw Bay in two
distinet seseons, it was thought best to divide the data obtained on this
species into spring and fall units. The few siragglers that were colle ated
in 4the summer likewise formed 2 dietinet unit, The materiuls obtained on
the Caspian Tern were grouped in the saxe way saftheac of the Bonsparte's
Gull. &inee the Comuon and the Bluck Terns ocour continususly through the
wsym senson, there i3z a good reason %o present esch yegr*ﬁ data on thease

species as a nnit.

(8) Mothods of Stulying the Birds

The pesuliarities of the birds, including ths time of thelr arrival,
‘thelr movemsnts, asscelation, nature of increase snd deorease and their
fToeding belsvior were noted for all the speeiss studied. A deteiled obs-
ervetion was made of’tho‘rood and feeding of the negsting birde and their
juung, their seasonal zbdundande apd the dreeding peeuliurities of the Cormon
Tern.

Attempts were made %o shoot the birde whem they first arrived in the
apring. The Bonaparte's Oull, the Caspisn and the Black Terns were shod
only at certain ssheduled perticda,
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As soon as o bivd or a mhage of oirds were killed, the body was
immediately opensd and the stomsoh removed to provént further digestion of
the food., The alimentary canal anmrio‘r to and ingluding the gizgard was
resoved and preserved., The intestines were not -mm a8 the material
gontained in them is fragmertory, diffieult to identify or to enumerate and
impossible to sstimate volumstrically. The oral sevity was slightly pressed
downward to save any food that might be lodged there. The size of the tube
preasrved depeadied upon the cantents of the atemach and ranged from the gis~
zard alone o the whole ‘ot the stozmmeh plua the ocesophsgus. Acoompanied by
& lsbal vhersin the m neme of the bird, pl&oa and dete of oolleetion
wm indigated, the materiuls were separately wrapped w’i'&hln‘ s suttable sive

of cheese cloth and kiea by a pim of string. For the (omm
whioh a detalled zooount wes deaimd, the dats ineluded the sex mt the bird
and the time of collegstion. &8 soon ne conveniest, the Wlﬂ wo:2 sonked
in a sclution of about § per cent formalidehyds. ‘i’h’ay Q’Qxe kept in thim
condition for sboud a month or twe umtil the retura to the laboratory,

whete the packujes were unwimpped nnd the materiul wsshed in running water
for st lsast B4 hours, to remove the formmliehyde, From the water, thay
were tranaferred to 70 per cent nloohél for peftservation and examina tion.

The oeoupasion of the Gabin (Plate II, Fig. 1) at Lone Tree Islamnd in
the fall of 1980 was very inﬂmam in fagilitating observetions., From
its windows, nesting birds were observed in 1930 wad 1931, Observations
on the Mn Tewn predators; which otharwise vbnla have Bsen very difficuls,
wore 8lso made from this permenent structure. FPeeding experiments were

alse mmde hsre,.
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In sn observation to detemine whish of the parent birds foed the
ymmg in the neot, a two~door bird trap of the imnu‘tm was used. A
detsiled desoripticn of this is gﬁon by Lineoln aad Baldwin (1929).

The emnual number of birds odourring in Saginaw Huy was estinmted by
vl.uﬁingtho places where they were known to bave golonies, The fisher~
men alded me very mich in this rescnnaisange urk hoth in loonting snd in
taking me %o those different places. The actuel number of birds im esch
eolorny was caleulnted and the total mumber of esgh spooies in ths whole
region was roughly utimted. 1o mngg this estimate, the size of the
4irferent colonies was compsred visually itk one eolomy of whiah the
population was more sarefully determined. In a few instsnces, = pileture
of a seohtor of a oolony waa taken (Plute JIl). ﬂ:‘in} was obtained by:

(1) standing in the middle of the colony, causing mearly all the birde to
hover and sereem sround in the air; (8) drawing un imsginary line to
divide’ the group into helves, then ianto quarters. Then the pioture of

ona of these guarkere was taken and the nuder of dirds cesurring sh the
pleture was multiplied by 4. 2 similar process was used in other ezses, in
whish thé birds of the divided section wers aqtmtfea in the air as acowrately
a8 posaible.

It wee at first thought that the mummber of adults on the Bay eould
be ancertsingd by counting the nests on the rookeries. Hut it soon devel-
oped thet sueh a method of estimmbe involved such seriocus errors as to be
of very dublous value. The scurves Of errar ars: |

(1) There is ovidence that the birds 4o not breed until their third
yeur. This aé:*-cluumn, by austin (1989), ia confirmed by the fact thet
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none of the Sazinsw Pay birds bunded in 1930 were recovered in 1931, despite
the fast that almost ull the young reared at the one big rookery of the

bay were banded in 1830, Some of the yearling birds may of course have

bean feeding on the bay.

(2) There is evidsncs, disputed by some to be sure, that two females
o:rtan. lay eggs in one nost, for sets of 4, B, 6 and even 7 oggs were found
in the nests, and very often two ilstinet types of aggs were found in the
nests having largs sets.

(8) The eges are subjeet to freguent and irregular destruction, and
Bre mat:anﬂy being laid over a period of sbout ome momth,
| The number of young Common Terns were estismoted in the svurde of
banding operntions, in which es many young birds as possidle were eaught
MMM. {This work wae cﬁmm out in the simers of 1930 and 1981
with Mr, ¥, Ludwig.] Although thle method does ﬁm give an;mti.ruly g~
curate imn%r of young Common Terus im their wlomdes, it is believed that
it was the most satisfaotory and feasible way possible 3o obtain a fairly
approximate eatimate.

Several experiments were performed to determins whether or not
faoding birds would piek up freshly killed minnows. First, u buoket of
freahly killed minnows wers dumped in a givea srea and were watched from
a distance of sbout 200 meters. The dirds wexﬁ seen to awoop dowm but %
®as net pregisely proved that they picked the fish., To tcafirm this ap-
parent result, troshly ¥illed minnows wers counted and dumped on the sur-
faags of the water where the depth waas about 50 sentimetsrs. Ko result
was obtained as the fish weres noted to bLe washed in-shore by the movements

«19=



of the waters The freahly killed minnows were then dwmped in an avea in~
slosed hy n seine ot all sideés. The float lins of the seine wes raised
about five eentimeters above the surface of the water. The fish were
counted, but the birds 4did not plek them up as they apparently were
fzightonoﬂ. at the presseunse of the meine. After about 15 minutes, the fish
sank without any result. Oontimuing this experiment in enother way,
rruhly killed minnows of known quantity were dumped intc a pool about five
centimeters doep. The podl wae loonted withim the cnl.ouy and mis grented
by the withdrawnl of the waser after it had been high, The fish were

lert for two hours undisturbed. This gave = good indioation that the birds
40 not take dead fish. In a number. ci‘ instazness, Treshly killed minnows

| wors etups& on the zand in the breeding grouwnd snd t&rj movenents of the
birds were noted from the oebin., &t Tirst, the birds hoversd over the ares,
© but ¢id nod m‘ainally piek up the fish, AfSer a while, the birds becaume
indifrearent $o the presenss of the fish and even atappod om them, but not
one of them was seen to aven pick up ons of ﬁm desd fish,

In order to devermine whether She fish fed to the nesjling birds and
their nestlings were dead or alive, a number of those dropped from the bills
of the feeding %irds were examined imn_&iuular.. The first progdedure was
to exaxine the gilla, It was noted thet the gills of the aliiners were blood
red, indieating freshiness, while those of the Trout-Persh ware pale,
seamingly indicating deeth for at least some time. The Trout-Pereh were
thereupon disseatad and she hesrts examined. Ii wes found, almost alweys,
that the heart was atill beating.

Nose of my experiments or observations indiested oconclusively thaet the
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Conmon Terns will pidk up dead fishes. Rowerwr, Prof, T. L. Hankiuson
telle me that he has aotually noted Gunmon Terns fseding on desd minuows
in Lake Bris. Despite that cbservation, I believe that very few dead
fishes, if eny, enter into the diat of the Cowmon Ternm.

Experiments attenmpting to determine at what depth ths hmtu would
dive for the ﬂnh; performed by tying 1live and dead minnows on one ond
of a pﬁe of mm, the other end of which was welghted down, proved
wholly unsetisfactory.

In srder to establish the ;uality and qmntity of fish a young
Oormon Tern may take in ome day, two periss of experiments were run.
Pirst, young Qemmon Terns were redred wnder artificfal condition aince
they were thiee days old, Thay were fed with fiehesn mﬁv 13@0@%‘. (Buny
birds were ttﬁ.o!d, but only one survived undil i% mhaa a steze ready
to fly. A few of the bimis tried wora veleassd after a fow days for they
refused to eut, while others died in captividy). Second, ﬁ:r’ the ume of
blind, the young wore obasrved being fed in their mest. 4 board box, 146
X Y5 X 50 om was used to wafah the birds whils they were enalosed im a
pentsegonal pen or f.mda as shown in Elutt; ViI Plge. 1, 2, 3 and 4. ‘The
ond of the box o'pmﬂti the pen was used as the ebmﬁu!n, sntrance. At
the nmiddle af the end closs to the pen was a clmlarﬁ apsaing sbout 20 om in
diameter, $hrough whioh the obeerver, whether sitting or lying with the
head raised iuside the box, cvuld see the movenants of the birds., The
gidss of the pen werd about 15 cm high and supported =t interwsls with
pegs to prevent 1is falling to sithor aids when an aduls bizd stepped on
1t. 7The nemrest emd of the pen is about 20 aa from the emd of the box. The
longest diemter of the pen is sbout one mater while Lta narrowest Aiameter

is about 78 om.
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Duily obaervations from sbout 4130 AM. t» shout 8115 P, were made
in the middles of July. To prevent the monotony of & very lomng stay imside
the box, three observers took wetehes of three houra such. A 7-8ays
oheervaticn weas made of the broods; but a mmoh more Getalled study was
nede of one of them in which the parents happcnad, %o bg bended, the male
with a bend on 1ts right leg, the fﬁm@h with cue on her left leg. L

With & view %o esatablishing whioh of thé parents feed the nestlings

and the nesting sdult, s few birds oerrying fish in their W1l were shot,

(3) Hethods of Studytng the Fish

The mature of thim atudy requires = knowledge of the fish populaticn
of Jazinaw Bay as well as of the svvivities of the Iu*rim birde o the
eaid region. M‘Mﬂamd viscwhere, ssining was déne at oseasionsl in-
tervals to determine the kinmds of fish that inhsbit the shore of the bay
and to demna their sbundance. Two eixes of seina wers usei. Ailong
tee shore, e 7B«foot (about 2Y meter) seine with a gemtrel dumt of ¢ inch
(0.6 ®x) mesh wes ohiefly used. IB & few instances, & 120~foot {38.3 meter)
seine ®ith a bag of § inch meshwas nlso used. Most of the hauls with the
lerge zsine ware mude sway from the ‘n!wu. tho seine being pursed by the
operators standing ¢ither in the water or in an anchored bonb,.

The tcmpomhzra of the water vas recorded wvhenever oomvenient, Like~
wise, the presenwe of any aquatie plant in the aress seined wis noteld, as
was also the mature of bottox, and the depih 6t whieh the haul was made,
The presenes or ehsense of amy feeding birde was also isdicated. All of

these factors were supposed %6 huwe sn effeot on the kinde and quentl sy of

\&'Unronmtoly,' the number on the bands was not read, for fear that handl-
ing might frighten thewm. It wna the writer's belief that this palr wes the

same one bended the yeor previous in an attempt o eondust the same experi-
ment, but had deserted thelr nest after being onge caught.
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fish present in the asrea aeined.

Representative sacples of the fish colleeted fyom almost all the
regions are kept 1a the Ocllostion of Fishes of the Nuszeum of mlagr.
The vast majority of the fishesa seined were thrown back into ihe seme
plase from whigh they were obteinsd after they huad besn identified and
their aumbers mmlw‘mted. The fishes preserved wese ka;;t in jurs
with § per sent romldem; mluuan. 4 lobel in&aat-ing ’ﬁm plage,
date and ﬁ.sld nopber agoompanlad the fishes in pmsamtian. The field
maber le & duplieats number of the one kept in the field notebook. Thie
is very essential s the field note beurs the detaile of the colledtion
whiech ogould not very mu be indicsted in the lsbel, YUpom the return - =
to the 1abémwry. the ﬂma were washed in water For 4 least 24 hours
af'ter which they were mammﬂ in ?o por cent &}.c@h@. " They were then
soried ammsm to speelos and pleced in sln‘okai m separste jars.

Seining wae dune lo the mau aanticm&d bafare ut aittem'b tizes of
the ﬁuy from ab@u‘h B8:00 A, untu widnlight. Lau seiniyg was sarried

on aply & fer $imes.
(4) Methode of Studying the Foed
All stomoch analyses wore mode in the hba;'n'sory. Bagh atomeach was
cpened cerefully end the contents removed. “he fuod was doterunined in
several ways., Oftsn ap orgenism was wholly or pardly redosered snd wae
then identified with comparative easa. Sumetiies, howsver, culy fragments

were rscovered. The fraguwspiary meterials, if Afmm fish, were sithar

bonss, seales, ctoliths or pharyngesi teeth. To faeflitabe identifisntions,

tas)
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otoliths of Peroh (Peres flsvescans), Leke hiner {Nog gig nthqranoidu).
Spot-tail Shiner (N. h. hud asonius), Trout-persh (Parcopeis 4«‘“’1"9"%’

and gther gommon forage flahes oéllaetod from Seginnw Bay were mted on
a slide, fThose that were resovered were compared with those that i.z"o
mounted, ifter a while, it was found that pmetzéany all fragmentary
materials oould be A‘et'amtapa at sighs, ﬂubia? (192e) "ﬁhoukel.iut of the
Fieshes of the Bﬁm Lakes” was used extensively in this study. Ur, Hubba
414 most of the m.nﬁﬂmuon of the mwﬁn resovered in the early part
of thia study . | |

Qf the inue{n, the fragwents were asonmetimes in the form of mendiblea,
flytra, thoraces or lege of beetles] hesds or thorsces of earpenter antsj
wing parte ok ehitimous piees of ephemerida, and dregon flies, The identi-
fisations were cavefully wade chiefly by comparison with the parts of the
inseats mmnm&‘wmlal’m- nenvrly’ Bo. For u taé‘ issa04s, identifieation
farther than the family eould not be . fm the materisls 'mwmred.
Prof. F. ¥. Oaige, Mr. B, B. ﬂili.m»n m_;m'r. C. E’. Bubbel very kindly
aided me in the damminatim of several inssat rmmnﬂ regovered.,
Comatook's (198B) *an Inmdumcm to Entomology"” was freguently oammltod
for the determisation of the ineeots to their highu- mup.

Gmt'wm waa sxeraissd in ngmaun& the various stommoh contents
m&t were ususlly ampwtéd into a mass (Plaha IV and VI). Intdentifying
most of the stomagh contents, a disssetiag misroseope was used,

After the determination of the fhh or the 1nu§tn as the aase might
bo, cugh apnua was npautaly plaged botma pqur towels %o remove the
exoess fluid adhcnag %o the uuun, The turi‘aeo-dri-d nass was then
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dropped into a graduated eylinder.

epending upcn the size ar.the material tv be measured, three
oylinders (& 10 04, & 50 o6 and & 100 ce) were used, snd the volue of
the mess was determined by mﬁ dimlate@nt of fluid. The material
wag thoen rezoved from the graduated eylinder sud returned into vials or
jars foy storsge. o |

The records were thﬁn arranged is ohromologiesl order under each
losality., The vials and ¢he jars were also arranged aeeording %o the ar-
rangement of the records and wers given serial nuwsbers sorresponding to
those on tha record.

() Methods of Batimtes

Yhe food items after being duly ceunted and neasuret volumetrieslly,
were then swmwmed snd the appropriate nercentsges sbiained, by different

1. the y of Igpes.~This was cbiained by sumiing

all the individuals of eash type of fool represenied in the otomachs ex~
anined, The *types"” used were (1) commeroianl fiskaes, (2) non«dormereiel
- fishes nod (B) ingeeis. Thls frecuency was zxpressed as 3he per cent of
the total mhdif'ar {ndividials of all types repressented in &ll the
stomachs of the gim lav,.

2. The Intividual-frequency of Itesw Within Lypes.~This was obtained
- by sweating all the 1zdividusls of eack item ropresented in the stomechs |
exanined. I¥% was thet exprossed as the per cent or the votal oumber of
individuals eonstituting all the liemn of the given type, in all the
stomagh of the lots under eonammtien. |

3. The Porcemtage Volume of Items.-This was obtained by summing all

-5~



the volums determinctions of a piven 1tem, and was expressed as the per
aeent of the total volume of food, in all the etomachs under comaldersetion.

Only important items were so treated,
4. mg@mt&@ Yolume of Types.~This ws obbained by sweming all

the volume determinmtions of all fiems gonstitubing a given type, and was

oxpressed as the per gent of the t9tal volume of food in the stomachs in-
volved, |

S. Ihe Percontage Volume of 1tsms Within m.wm; was obtained by
el ng all the Yo lums ﬁatom:l.aaunu of m gtm ftom, and was expressed
aa the per cent of the tats)l volume of all the {tems mnﬂﬁttxtm $hat
type, in the stomache heing comsideorsd.

The wolume af the muar.‘.a}.a‘ ragovered from the stomachs varlies gon-
pidsrably, dﬂu_ te the fast that they had updevgone mtﬁmut “ stages of
digention. The me jority of the estinmates, hwever, Am?n-_av made Tros $he
number of ipdividunls satén, and ars therefors, nné subjest o this error.

The eoust!ituimtas of ons weal sas estimated by dividing thn awn of the
individusls of sash food itam by ths toknl mmber of atomache m&imd.

The satimmis of tha emownt of tw& saten by all the birde of one
spseles in ons ysar was obiainmed by the r‘amxmsa X Y 't |

& o assumed numder of faeding times daily hanod on exneriment (see
p50 13

X = the smoeunt a: vogh 1tam taken by ane bird at one maiz

Y = estimate daily nvmmga namber of birds {om ths basis of oocunts
made at intervals), and ‘

Z = mambar of days the M rds caeourred in the bday.
An average daily sbundancs of dirds was established ns & reault of the
=Bl



gounts made at lntawaiu.

For omtimating the shore gres of Saginew Bey, Goast Ghart No. 2
(Lake Hurem including Saginaw Bay) wus veasured. The Srucings were made
%o {nelufe the shore lines of e gnﬂné '/ﬂg’ay (m Fointe aux Barques $o
Tawas Point), those of the ialands, sand mpits, r'l?far mouths for s shors
diatance, ete. | | o |

The ealeulated numbsr of saeh species of fish imhabilting Seginaw Bay
within 20 seters fram the shore was obtained by estimating the mmber im
the ares of one seine haul, snd by tim use of tﬁn formals

{1) 440,000 x 20
266

X BN a6l TH4 N

440,000 = length of the shore line of Saamu Bay in vaters.

50 p dlatange fyom ahkers line, whish represents the arse seined
at i)l“m:;ﬂn
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285 - ares in squere meters sovered by ome heul of the emall seine.
5 = average susber of f£ish ceught por' hml qa‘m square neters
s cbiaimed through repmeted selnings. This was multiplied
by @ to allow for pasapes, &3 explained later.
The estizate of f1sh populstion in the area from 20 meters from shore

up to aboud 1@ sators wn.ahm:lﬂ by the formula

(&) ﬂﬁg.vmg_m,,; 0 x 1.8 X g 52,800 R

85,500,000 ¢ estinated area in aquare meters of Baginew Day from 20
~maters out %o OO metsrs off shore

1000 o ares in square meters covered by lES-foot seines whan pulled
dloser O slore.

¥ g wverege nusber of fish per haul as odtaimed in two selne
heuls. The fagtor 1.0 mukes allowanoe for eacapes.,

The estimate number of sach species imhabiting the aper farther tham
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100 maters from the shore und lsas than 3.80 meters {2 fathoms) deep
(necuncd chiic? hablitt of the Pishes ssught and chief feedling area of
the birda) was obiained by thw formnle

(s) BTl x 5w 2 5,478,380 ¥

gégéom.oee - eatimmted areec of the bhay égomeham from shore up
0 3.40 meters deep, odtrined by use of & planimeter.
740 x area ecovered by ons haul of the large seine,
E g number of fish per haul 8s obtuined through repeated
 offshore seinings using 128-foot ssine, The fasbor of
b for escapwnents L8 justified Ly = later diseussion.
The total manbar of ench spedies of rian imhabliting she littoral
raglon of the bay wee ostimated by sdding the numsbers estimated Yo occur
i oaoh of tho tires Aoler |
The dotel am:naal outoh of legal-simed Pereh and Pike~Perch from
Saginaw Bay An 1989 und 1980 were colverted fros poundege into agtusl
number of individuals, This was dome by dividing the sotal poundage of
esoh year by ths average weight of a legalesized fish, The lajter was
obtained from the meusurements of a number of these fimheés secured by the
Great Lakes Laboratoxy of the U. 5, Bureau of Fisheries, and kindly
furnished to the writer,
is far as possible, the metric aystem ia mlayad in this paper,
exdept for a Tew measurements for which the English system is found to
be esaentisl.
The estimates presentsd im various parts of this paper are not
glaimed %o possess any hl;ﬁ degree of noeurnsoy. [ bansw. however, that
it is of vita} fmportanse to msks and to present these estimmtes. In~
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@m»tn a8 thay most 5& W mm%hnm# ave mueh wtfén in =y opinjon
than $he :pgnl#"m:imihﬁ {dons whieh ome ¥oMlA stherwise have $o Sumooet
to fom en opinfon ng o the amoult of hems 1nf110%ed by the bizds oa the
ﬁnh 1’1!& of the bay. 'Rhn attanpt at m ehjsnuw. ;mnﬂtatin estinste
ut m umum a'.t the Mm to the fish wmypply, 18 I bauﬁﬂ a step 4t
loqai 1A e&w ﬁsm ﬂmu, tm! ™ Wﬂm of thﬁ taamim methody
whiok ahd to h- mﬂ 1n meh mutmﬂm. ;



Table 1

RECO HD Gl? ‘i‘“‘%ﬂﬂ mﬁﬁTlﬂﬁ OF BONAPARTE'S

CULLS FROM SA{.:IMW, FA.LL. 1929

A1l Gollected at mzmu Areund on FNovember 18

-3 Lalke Shiners, ZE 00.
ge*"ﬁg Lﬂk’ Mﬁl&lm, 30 a8
3'” 37 M mn‘ﬁ' 11 2
4.~~80 Lake Dhinere, E? oow
Bem=116 Lake Shiners, B3 oc,

. Bo~eaB lake dhtners, 18 s
7,~<89 Lake Shiners, 23 oo,
8.~=91 Lake 3hiners, BY od.
G- Lake Shiners, 2O o«
10..~=52 Lake Shinera, 1B co.
1] ymBY Lﬁkﬁ 3&1“’?31 11 e,
18.~~86 Lake Shibers, £) co.
13,--9% iake Shiners, 34 ac.
14, ~-80 Leke Baipors, 35 00.
15,+~20 lake Skinsrs, 7 oe.
| 18.-~B0 ke Dhiners, 29 00.
 17,~=d8 Lake Shiners, 17 eo.
1B.-~13 Lake Huiners, & co.
19,~-1 Pereh, 2 ow} £Y leke
. JMn, 15 90.
20,~~30 Leke Zhiners,
8] =40 lakp Bhinera,
Eﬂomﬂ L&kﬁ 31!“0?5.
m.-«-faa Leka frminern, 12 8.
35--—25 W %m‘rﬂy 11 ‘Uﬂ'
B6.-=i6 lake Shisers, B of.
b AR m ﬁhtnlim,
89.—-49 Lake ﬁMmrn.
$0,--38 Lake Shiners,
3l.~=34 lake Zhiners,
»ﬁhiﬁlrn, g 80,
53.9‘39 l&kﬁ 3h1ﬁ0¥ﬁ-
beowld Loke Bhiners,
’ o hh mm'g 1‘ “'

86.»-&5 Loke 3hiners, 86 oo.
37,~-40 Lska Fhinavs, 13 ed.
38,-~43 Like Zhiners, 18 so,
39.--31 Lake Zhipera, § 4G
A0 (=~=30 lﬂk‘ ﬂhiﬁ.lﬁ. 18 ¢0.
4l w28 &ﬁhl 3hiners, iz eo.
43 ,~=38 Lake Shimers, L7 se,
43 ,~=43 Lake Shiners, 1b co.
44 .~~42 Lake Shiners, 16 cs.

 45.,%=87 lLake Shiners, 10 ag.

28 B0
17 an.
23 00.
18 se.

12 a0,
19 06.
ﬁl ﬂ"t
'l:l‘ﬁlt

19 sc.
1‘5 [+ T

26 Lake

2l ce.

' 89,~--47 Leke Shiners,

99.~=32 ‘Lake Ghibers, .

46“-59 Iaka 3315.3:@;;5. Bi% 68,
4V omwkE Loke ‘Ehiners, 18 oc.
43-‘*?$~Lﬁkﬁ dhiﬂﬁﬁﬂc 33 @0,
49,16 L. eke awnzem, 3 oo
80.e=14 Loke Shinors, & ess
51;"’"&6 Lﬂkﬂl &‘hﬁnm, 1‘ GG!
Sil.~-d44, Lake Shiners, 18 oo,
5% w7 Luke diners, 20 oo,
54 . ~=~27 Lake Jhiners, 10 o,
6B .-=22 Lake mgﬂiﬁ), 9 os.
D6l Lako ﬁﬁmﬁ’ 18
1 Bragos #1;
BPumvd? Lake § ~W%i, 1‘! 88,
BB w81l Lﬂm Mcra, 20 oe.
w.w« Ll 3&13&&1&3, 11.5 ‘es,
6@0‘”1 ?ﬁ?@k; 1-5 903 15 Lﬁkﬂ
ﬁ%h‘&nsaxu, 2 qu,
61."‘1 Take 5hiﬂﬁr' 1-0 Qﬂ, 28

lake Shiners, B ¢3; 1 Straw-

oolored shiner. 0uD 00,
62.--19 Leke Tuinors, 10 co.
8% .~~41 Leke Ohingre; 10 o00.
84.~-41 Lake Shinérs, 1'5 G2
8B 0~eB0 Lko mers, 1.
$8.~~08 Luke Shingrs, 15 ag.
87,~-8E lake. Chiners, 17 cc.
88,~-19 1 ale SHiners, € 69,
‘88 ‘a0,
13 0.
© gs.
‘5 (1 9
3. da,
‘81 ag.
8 co.
23 se.
P TR
lg s&,
Eﬁfﬁﬂﬁ '
57 Lake

90.--E0 Lake Shipeps,
71,20 Laks Shiners,
T8 ~=18 Leke Zhlusrs,
73.~~13 Lake Shiners,
74.-~58 Laké Ininews,
75.==88 Lake Uhiners,
?&;--15 Lake njnere,
77.--61 Lake Shiners,
78.,~~45 Lake Shinexs,

80 ~39 Lska aninpra,
Elc—‘l,ﬁﬂrﬂhg 3-5 0@}

Ghmm, % egv :
82.~-45 Lake Shiners,
83 ,-~53 Lake Shiners, 20 co.

84.~=10 lalks 2hiners, 5 oc.
8,==£8 Loke Shinsrs, 13 co.
88.--£Y Lake S:M.nlr&, 17.5 co.
A7 ,~=74¢ Luks Shin.r., 26 e

. ﬂ;ﬁ [.1. %

et.



II. TEF RELATION 5T THE BONAPARIE'S OULL, LANUY BE

(ORTY), TO THE COMMERGIAL FIOHERIEG OF SAGINAY RAY
1. RESULYS FUR FALL OF 1989

Bomaparts's Gulls were first studfed {n the foll of 1889, when a
short wask-and visit wsas made %o Seginaw Bay. During this trip, on
Xovember 12, & Clock of adbout 900 Mm sas seen feeding in a Qmall bayou
near the State Game Refuge at Wild Fowl Bay. &%t firat, only a-'rw birds
ware wading and apyumnﬂy were calling to esch oiler wi'w a .&\qns‘baatly
fepeated di;}px% @t thoir BLlls into thes mater, whiah wa:a‘ez'hnﬁ.ﬁ‘ ﬁw centi~
metors dofp, S0ON moTe msam oemE., api;mrmtlyf h&ﬂ.nﬁ ;miz@: +he esll note
which scunds like a Mr’ah whistlo. Am_ they pessed, »_mm fz'w. higk above,
they suddenly tursed their heads dowawerd aud in an imstunt joined the
mexng gyoup. Thoes Tlying @ omse $o the surfase 'alongstha EROT® wWere
equal ly sttractsd o the feant. The :‘aat thet 87 birds were ohtained from
three shells of & l2egauge repentar shot-gun rived from a diatznoe of
sbout 60 meters indicates how amakls.r the bifds were congrezated while
foeding. |

The stwaeh examinition reveals that Lake Shinere wers recovered from
21l thé birds as shogsn in '."abic 1, (see mm.,%, Fig. 1), In five of
them, one Perok from eash was obtaines. One ‘Mms‘-ecemmﬁhimr was also
aauoéto&.'rm a stomaeh @antain; also Perch snd Lake bhiners. & mini-
sn of 12 end & meaimum of 116 Lake Shiners were obtamd& fiom one stomsch
sadli. & total of 3559 Lake Shiners with & displaced volume of 136 o¢.

~3l~



was recovered from the 87 atomaahs. Thia gives an average per bimrd of
about 41 rish, each displsoing 0,38 ¢G.

The spealal eonditions under which all the Bonaparte's Gulls wore
taken in 1929 raimes some question, First, were all the fish pilcked from
thia place whieh was sbout 3,000 acuare meterst Oscond, how long had they
besn fosding in this baywm? Third, bow meny Leke Shiners were in this
areat Foursh, what part of the lLake 3hiner population was taken by the
birda? The first and the second of these questions gsould unot be anawered
eonclusively, while only rough estimates gould bYe made %o anawer the
third end fourth questione, The pluce wes seined but the alender Shiners
wore so emall (ebout 2,5 om long) that they pamsed through the meshes
of the seine used und conseguently the fish obtalned did not comprise s
represcntative sample of the fish then oecurring. Por this reasoa, the
eatoh wes discarded snd the heul was not resorded, Observation indicated,
howsver, that sach fish ocoupied an area in the rough order of magnituie
of 20 aq. om. without regard to the depth of the water, or 500 Lake
Shiners to every square meter {rom the surface of the water, Thia would
yield an aggregnte of 1,500,000 Lake 2Zhiners in this area. At an average
of 41 fish from ench bYird, 900 birds must have saten 36,900 Lake Shiners
during this feeding time, granting thet 811 the fish recovered from the
stomechs wers piaksd from this srea. This mmber would represent about
2,8 per cont of the Lake 3hiner populstion of this place.

At the rete in whish Perch were recovered, the 900 dirds would have
taken 52 Pereh fingerlings.

The estirated meal of ench bird gcsording to the resulis obtalned

would be Perch, 0.08; Lake shiner, 41.35; Straw-Colored Shimer, 0.01,

and bDregen Fly, 0.0l.
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Table 2

RECOAD ¥ BTWACH ELAMIHTION OF BONAPAHTE'S

QULLS 7R0b S4GINAW BAY, FALL, 1930

All Qollasted at 5iild Fowl Bay on Qotober 28

l.~]1 Lake Shiner, tr.
2.~~1 Luke Shiner, tr,
Gew=l Lake E@hinﬁr, 5 co.
4,-=1 lake Shiner tr;

1 lLemellicorn beetle, tr.
Be==l lLake Shiner, tr.
fe~el Lake 3hiner, tr.
7.""l Lake BM“:‘. tr,
8.-=]1 Laks Shiner, tr.
9.""3 hh Smn."' B ¢o.

10.,~~2 lake 3Zhiners, 1 se.
1l ~~1 lake Shiner, tr.
12 ,~=1 Lake 3hiner, tr,
13.,~~3 lske Shiners, 1l.co.
14 ,~=4 lLake Shiners, 2.5 ce.
15,1 Lake 3hiner, tr.
18,-=1 Loke Bhiner, 1.5 ne.
17.~=1 lake Shinex, tr.
18,~-1 Lske Shimsr, tr.
19,=~1 lake Shinsr, tr.
20 ,~=) Leke Shiner, Iir.
2)l,~~13 loke Shiners, 5 cec.
28 ~=3 Peroh, 4 08j £ lake
Shiners, 3 ad.
£3.~=% Pereh, 6.5 oce,.
Bd.=~1 Porch, 1 c€.
2B ,«~22 lake Ininers, 6 coo.
28.--8 Perch, R 08; 1 Lake Shiner,

5 6.

27 ¢~~1 Lake mn&r‘ tr.

d8=~1 Lake Shiner, tr.

£9 «==] Lake Shiner, .5 ge,

B3(.~=2 Paspch, 3.ce,

51-"& mvﬁna 0.

38.~-5 Lake Shiner; 1.5 oe.

33 .~~1 Leaf Destle, tr.

Sd.~=) Peran, 3 caj B Lake
Bh\nars, 1.5 gc.

38 ,~~14 Lake Shiners, 7 co,

26.,--7 Lake Shinors, 4 ¢o] 4
Spot-Tail Shince, 1 e,

37 +==~23 lake Shiuers, 10 coc.

38,~1 Lake 3hinerx, tr.

39 ==l Lake Shimer, ir.

40.--17 Lake Shinera, & ce.

4l.~~7 Lake Ehiners, 2.5 eo.

4L +~~37 lake Shlmra, 15 eca.

43 ,=~23 Loke Shiners, 8 00, A

44 ,~=) Lake 3hiner, 1.7 ocs{ 18
Mayflies, 1.5 ec, nymohs,

45,~-30 Loke Shiners, 12 ece.

48,=-10 Lake Shiners, 5.5 og.

49,7 lLaoke Shino.'ﬂl, £.5 oe,

50,~-38 Lake Shiners, ll ca.

51.“‘ m’ mrﬂ. 4 co.

rb:ﬂ-".le m. ﬁ'um"' ? [+1

53""’17 Lﬁko GMBOrB, a Q0.

84 =35 Lake 3&591’5' 12.5 ag.

884==1 Mayfly, tr. nymph,

56 =13 Loke Shiners, 5.0 co,

5’8’--22 i&kﬁ -ﬁmn.ﬂ, 5.5 1.9

59.~-20 lLeke Shiners, 10 ce.

60.,~-20 Lake Shiners, D.5 oc..

6).-8% Lake Shiners, 8 ca.

82,~-42 Lake Shimers, 13 ce.

8% .~-17 Lake Shiners, 7 a8} 4 Spot-
tail Shinarse, l.6 gg.

684,~-% Lake 3hiners, 1.2 ce; 1
Straw<colored 3hiner, .5 co;
1 Johnny Darter, .9 ce.

65*0"".1 hh Elhimr,.tr.

68.~~1 Lake 3hiner, tr.

87+~=l Lake Shiner, tr.

68,~=1 Lake Shiner, t»,

&9 ,~~1 Leaf Jeetle, tr,

70,==1 Lake Shinsr, tr; 2
lenf beetles, tr.

71,~=1 Lake Shiner, tr,

724~=]1 Leaf Bestls, tr.

73.-1 L&kﬂ &lmr. tl’.

74 y--otzpty.

75,~~1 Lake Shiner, 2 0.

78 .«~1 Ferch, 1 cof 1 Lake
Shiner, & e¢; 1 3pot-tail
Shiner, .5 ce.

?7..~=8 Perch, 7 ca,

78.~~4 Porch, 7 ea; 1 luke
8hiner, 1.5 oe.

79.~-11 Lake Shiners, 13 co,

80.~1 Blunt-nose Hinsow, l.5 oej
%3 Lake 3hiners, 18 acs.

alouiﬁp'ﬁ!f.



Ho ageurate determinstion of the mumber of birds coourring in
Saginew Bay was made during thls prelimimary investigation and for thie
reascn, the oall for informution regarding the effeat of this spesies to
the risheries of the bay in the fall demanded further inveatigation, whiah
was suppllied the following year.

| 2, EESULTS FOR FALL OF 1930

In $uo perioda in the fall of 1930, a total of 8l Bonaparte's
Gulls ware collected from scve al patnt@ in Wild Powl Bay, partisulerly in
3apd Point and in Bay Port. On November 18, 1t was exeiting to obaerve
the migration of this specios. Hundreds in slmoat cantinuous :movsmt
nrj watohed passing about 200 meters from the shore line of the tip of
Sand Point. The movement lasted nearly a whole morning.

 The f1rst colleoting im the fall of 1930 {sce Table 2) was dome ean

Miober £5, when 41 dirde were chta—intd.; AR in the fall‘pt the previoua
year, the contents of thelr stomushs were largely Lake éhimrn {See Plute
IV, Fig. 2). This mpecies was recovered from 31 stomacha of this lot.
Onir & trage of m figh eagh was -eamﬁd from 18 stomaghs. The cthers
hed contents renging from ons fish wilha volume of 0.5 ce to 53 fishes
measuring 10 ce. Most of tha other ten etommohe of this 19§ eonfained Lake
Shinu:n also, mixed with other itams,

On November 10, forty birds were eollected during the migration at
Sand Point in %ild Fowl Bay, Of this numbsr, three wers smpty, while 28
sontained Lake Shiners in various mumerical and volumetris quantities.
Soien of thia number had e trace of one fish eash. The maxisum nusber
of lake Shiners recoversd was B3 with u'diapheﬁ /volm of 16 ae, One

-Bhe



stomach had 42 fish (13 ee), three bad 30 or more fish each anmd five had
20 end 20 fish ezsoh. The lake Shiners were in several instanges found o
bave been eaten with other food items.

The results for the fall of 1930 show that 70 out of 81 stomaohs hed
nothing bus fish, chiefly Lake Shiner; five had insects, while $hres others
had mixed foods of fish and 1@00@‘.

Numerioslly, commereinl fish (Pereh) comprise 3.5 per cent of the
total food recovared, non-commereisl fishes, 92,8 per cent {the lLske Zhiner
meking up 9.4 peor cent), snd inseets, 3.9 per cent.

| By volume, Pereh comprise 1l4.5 per cent, non-gommercianl fishes, 85.0
per cent and insests 0.5 per cent. '

. The date show that Bl Bonaparte's Gulls had eaten &Y Pepgh oy an
average of 0.28 per bird; 807 Laoke Bhinera, or 7.49 each; five Spot-tail
sminors or an individual aversgze of 0.08 fish eagh; ona Straw-sclored
shinenf:r 0.01 each; one Jolany Derter or 0.0l each; 18 Mms (HBaxagenin)
or 0;28 each; four Leef Heotles or 0,05 sach; three Bl@-ﬂot%le Flies or

0,04 each and one lamsllicorn bsotle or 0,01 each,
3. CONPARINON OF PALL AXSULTS: 1929 and )980

These birds when in Saginaw Bay are almost in contimuous movementy
oxeept when thay are ruding, thua making the estimete of thelr number
diffimlt. However, an estimante of & daily average of 1,300 birds for a
period of &7 days from adout Ostoder 20 to about November 28 ie vonsidered
safs. Thie will make a total of B5,500 day-birde. Oranting thet they
have the sama rete of digestion as the Jommon Terns, these birds would

B35



have f£illed thelr stomachs efight times daily. Oonditions such aa
sontinuous feeding when they find food supply vand eontinuous flylag when
hunting for one are smaidered sompemsating, CUne dirfferesuce between
Gaman"rwm and Bopnaparte's Gull am far as feeding in Baginaw Bay is
oongerned, is that the tern would have an easisr time to lodete 1te food
bocauss of its being oriented to the epvironment, On the otheor hend, when
a mll locates the eupply of fish, ths chance 1e that the stowneh 1s f1lled
to the capaeity in preparation for its flight to snother ‘plae'a. Con~
sidering thoee two agtivities of the bhird even, it would be logieal %o
take the average contemis of ths mmahrn galleoted in 1929 vhqm the birds
wers feeding and those colleoted in 1930 when they were shot while flying.
The figmures frow the two ybam of stully givs an aversge as shown in the
following table.

 Table 3.--Results of the Study of Bomaporte's Gulle

in the fall of 1929 and 1850

1929 1930 Ave,
No. of tirds sollsoted 14 8l 84
Ho. of Bach food item recovered:
Paroh obtained B 3 e
Lake Shiners obtained 3599 Ty 2103
Strav=-00lored Shiners obtained 1 1 1l
Spot~tail Fhiners obtained 0 5 2,9
Yiunp-noss Minnowe obtained 0 1 0.5
Johnny Darter obtained 0 1 0.5
¥Mayflies (gwa} abtained 0 18 ]
Leaf Boetles obtsined 0 - & 2
Blus=hottla Flias obtalined 1] 3 1.5
Other fneecte obitained 1 S 1

Pron this averege, 1 Bonapartets Oull at one feeding aogording te
methods of ostimeting explained on page 28 would have conaumed ,166
Perch, 28.088 Lake Shinera, ,0l]l Straw-oolored Shiner, .4030 Spot-tall

36~



Shiners, .01l other forsge fishes, .107 Mayflies, 022 Leaf Beetle, .018
Blno—%otth Fly and 011 other insects,

The entimate total destruction of enah food iten by the Bonaparte's
Gulls thut paseed through 3aginaw Bay in the fall, asoording to the
mothods of ecaloulstions sxplained on paze B8 would approximute:

Cosmereial fish:

Perch, Perga rLu.vaqcmn.............y.................,74,

Hon~oommerelal fishes

Lﬂk’ 2511111&1‘ RQ M “ ----.-11 uﬂ 000
mraw-ml . sﬁn lm-

B )t"l.ccincccl-tn-l.tno.--na 5 000
3pot~tail Shiner, N, hudscniusscscreasee w.m
Other fom&g@ fi.h.‘otovnn-olol0ucn-.onﬁu 5.000
Total m‘“mﬂlﬂl FLoNOBcnsennscseonssarrsonspnnysll, 135,000
Inseote;
Wl*@ﬂ. P ' i‘pdtoncuucnloo.iOQ.l “ WG
I&&f‘ th ""‘-?ﬁ,;,,,: W3ssosssresennrvnas 10,“.
Bl *tl’ ¥ "..'...‘l..‘.‘ll’l..!’... ’W
Other iﬂ'ﬂﬂt’.i1.'0'0.’!‘0000--.oto!v‘l! B 000

Total muo‘tn.-u.u........u.........................69 000
‘The result shows thaet Ronaparte's Oulls, during their 1’;\11 nigration,
M in Saginaw Bay almoet entirely om fishes, snd that the Lale Shiney
form by huge preponferance the largest item of its foed., Perch
ﬂggerunga geompriece 2bout siz-tenths of 1 per cent of its food by

numbsrs, lnsests are soxewhat less numerous than Perch fimgerlings.
4+ RESULTS FOR SHINC OF 1930

Usually, & vory much lower number of birds was noted in the apring
than in the fall of the same year. 7This is easily accounted for by the
oircumetance that the young of the year also join the mmmrﬁgmnﬁ
southward. Furthermors, it is prodbeble that quite & mimber of adult



birds that do not psas through Saginaw Bay in the spring some back this
wasy in the fall. The nost plausible reason that oould Yo advanesd in
explanntion, is the abundance of Leke Shiner fingerlings st that season.
In the spring of 1980, 19 birds were collested Trom four places at
five different periods. The resulis uf the stomach exmminstions are

given in Table 4.

Teble 4
RECORD OF STRACH EXAMINATION OF BONAPARTE'S
GULLS FROM BAGINAY B4Y, SPRING, 1930

ls==Qoseville, spril 30: 1 Laeke Shiner, 0.8 ce.

Be~~ussville, ipril 30 1 Lake 3hinoy, tr.

Se==0aseville, April 30: 1 Lake Shiner, t2.

4."‘-03!"1;;1@' April BO: 2 lake mr}\? 4.8 ce.

Sy~=Oaseville, aApril 30: 10 Lake Shiners, 4.0 ce; 1 diving destle, tr.

8o~=Caseville, May 1: 1 Lake 3hinsr. 1.0 ce. '

8,==Bay City, Juns 5: 1 Lake Shimer, tr§ 1 leuf beetls, tr,

9.~=Bay Oity, Juns 83 1 Leke Shiner, tr; 1 lsaf baetle, tr.

10 gl City, Jupe 5: 1 Trout Peroh, 1.0 ovj ) dragon fly, 0.5 ce; 3

1licora tles, tr.

ll.==Bry City, June 5: B Fareh, 4.0 cc,

12 e==Bay Cidy, June 8: 1 lake Shiner, 0.2 ce} 2 Long-Horned Leaf
Beetles, tr; 2 muyflics, tr.

13,«=Bay City, June 5: 1 Perch, 1.8 09} 3 snails, 0.4 co; 1 dragon fly, 0.5 ae,

14,~-Bay City, June b; 1 Laks Shiner, tr; 1 Long-hormed Leaf Beetle, tr.

15 .==Bny City, June 33 ) mayfly, tr} 1 beetle, tr.

ld smmNor mouth of [ifle River, June 71 22 mayflien, 4.0 ge,

17,~=Near mouth of Rifle River, June 7: 18 mayflies, 5.0 ce,

18 .~wileary mouth of Rifle River, June 7: EO0 mayflies, 8.0 ag,

19,«=Noapr mouth of Rifle River, June 73 9 maylliss, R,0 ce,

On May 22, soules of ons Perch were noted from the only stomach col-
legted.

The spring vollestion of 1930 indicates that the Homaparte’s Gulls ie
a mixed feeder in that ssason of the year, The gontents of 19 stommchs
examined shows that numerieally, 5.87 per cent of ths food qonsists of

Perch; 19.£7 per dent, non-sommerienl fishes chicfly Lake 3hiners; 77.8Y
=758



per cent, inssocts., Volumetrisally, Perch conprise 185.94 per cent of

the total rdod. non-commerelal fishes 54.78 per cent eund inseots 49.27 per
cent. 1t is interesting to note that ths fall colleotion of the previous
yoar showed that this bird was almost exolusively pissivorous, =s only
one¢ Jyegon Fly naicd was recovered from B7 sWwasches. This shows how
variable the food of the Sonaparte's Gull may be.

These results fnr the spring of 1930 show that, computing the food
item numerically, the Bonsparte's Gulle during this period of study were
more inssetivorous than otherwise, Volmtﬂeally. however, the amount
of insects taken was sbout squsl %o the amount of ocommercial und non-
commerioal f:l.ahaa eorbined. ‘ 7

~ On the ‘impin of the resulta obtnin’pﬂ,/ oné Bonaparte's Gull at one
feeding time had eaten 0.211 Perch, 1.053 Leke Shinsrs, 0.058 Trout Pareh,
0.150 Long-horned Leaf Bectls, 0,105 other leaf seetles, 0.088 Dytiseid
bostle, 0,150 lamellicorn bestle, 0.053 other bestles, 0.105 dragon fly
+nd B.769 Mayfly ﬁy:nphs (Hexsgenis) .

From obeervations made at verious places in Saginaw Bay during their
supposed period of spring migration, an estimste of 300 birds daily for a
period of 15 days hed becn mede, This will include the few birds that
passed through the bay eerlisr and leter thea May U and May 9 mspaaﬁvely.

Assuming that Bonsparte’s Culls, during this perisd of migration
had on en aversge, refilled their stomachs eight timee in Seginaw Bay
(equivalent to one day besed on tbe rate of dj.gwtio; of Cowmmon Tern}, the
total consumption on the basis of mothads explained on page 26 may be

sxpressel tha{

=J%=



Commercial Tighes:

P.“hil"!.ti‘iunta.tl.ttti-daldoc'toto.&it'i""“illts.ﬂm

Fom~gommercial fishes:
Lake Bhlmr-/n.‘.'..,......a...'.........._.38.-000
Trout Peroh.eessssversccascasonscorarvessd,000
Total non-oxumercial filh.t-.....-u.un...--..---..40,000

Insects:
Bm Dm (ﬂaﬂly)-..-n-..-,.-..‘.-..m,ma
L’anﬂ-&ﬂd llaf mﬁh‘....l.l.lotol,. 5.099
Other leaf Yeolesacssrcvsinccecncnres 4,000
Dyragon '1,";--’--#‘gc.o.-iotlucoootbooo.- 4'
Dytisdidevevcesncosnscnvasnosssscnsnss 2,000
Lanellicorn beetlesscecrcaresssccscnnse 4,000
Other BeetlBceasecrsscrasanctreccasne 2.
Total lnsMa«uu....u.".....n..-...-..--..-..-.-159,000

The figures show thes in the spring of 1930, yearling Perch) compriase
slightly less than fouwr per cent of the total sestimeted number of food
R onmm by the migraeting Bonaparte's Gulls. Kon-commeroial

fishes rgpresent about 19 per cent, while the inssets mauke up ths balanoe

of sbeut 77 per aent.

ER OF 1930

\50 W rOR %ng

The Bonaparte's Uulls are umlly seen in Saginsw Bay only during
thoir northern migratiox in the spring and om theirfetﬁm Journey in
the fall. Oceaajonally, however, abberrsnt individucls muay be aseen at
gertain isolated plagos in the bay dm;ins samner, Thia cocurrencde I
have attributed (Manusl, l%?j.s‘(; insuffiaianey of food in thelr regular
breeding grounds, and to the {mueWliPity of all the bhimds collected during
susmer.

In the swsmer of 1930, =ix dirds were oollested from thres places
in three different periods as ahown in Table b5,
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Table 8

BEQUUD OF STOMACH IXAMIRATIOR OF BOMAPARTE'S
GULLS FROY SACGINAW BaY, STMMER, 1930

l.~~Pinconning, July 31: ) Lake Shiner, tr; 1 lamellicorn bectle, tr.
Ze==Tuwas Ci%y, August 18: 3 TroutyPerch, tr.
Se~=Lone Tree, August 21: auply.
4.~=Lone Tree, sugust 81: & ground hestles, tr.
Se==lone Tree, August 211 3 Luke Shiners, 4 ce.
6.~~Lone Troe, August 21; 18 Lake Shiners, 12 ¢¢} 1 Straa-colored

Shinor, 1 cg. '

On July 31, & bird was shot at Plmeonaing, Tho atommch ocontainsd a
traee of ome Lake Shimer =ixed with & trace of ome Lamellicorn Gestle.

Another bird was eollovted from Teawss Cliy on dwgust 18 sitting with
tbe Common Terms on old poata, Itz stomech contaihed four otolitha of
Trout Pereh snd so was suppased that 1% had previously taken two of thie
figh.

Fowr birds were obtaired frem Lono Tree Ilaland on August £l. One
was emply, the segond had a trace of elght ground ﬁntlu. the thimd
had & ae. of threo Leke Shiners and 1 oq. of cne Straw-colored Shiner.

The mmu of the Wnnﬁgp shows that the Domaparte's Oull during
the swmmer 1s a mued feeder pnénl-l‘md inseots with & greater tendemay
towards forage fishes. No commerdia) fish was ?uowmd from the six
stomachs exsmined, N n-cowmeroial fishes conprise 72 per cent of the
total food reecvered from six stomachs,

As thess Lirds were sbhbarrant stregglers, the aumber of days they
would possibly stay in Saginaw Bay oould not be determined. The absence
of cuszercial fishea in their stomache indicsses that this species

sssunes ne pernisious feeding habitas iz the swmner.
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The destruotion of forsge Tishes enupod by the few birds remaining over the

swwmsr la gonatdered negligeable,
8. RESULTS FOR SPRIRG, 1831

In 1631, spring studies of Bonaparta's Qulla were resumed on Moy 7.
In Bey Oity, eight stomachn were collested on this dey., The results of

the anslyses of thepe stomaohs is given in Table 6.
Table 6§

REGORD OF JTOMACE EXARINATION OF DUNAPARTE'S

GULLS PROM SADIWAYW BAY, SPRIEG, 1831

le~=Bay City, May 7: £8 Lnke hiners, 9 co.

2,~-Bay Oity, May 7: 45 lake shiners, 13 oo,

3.-=Bay Olty, May 7: 30 Luke Shiners, 1 oQ.

4.“"3&7 Gity, May 7: E9 Lake Shiners, 12 ae.

Be~wBay Oity, May 7: 4 Peroh, 3 coj 354 Lake 3hiners, 17 qe.

8,~Bay Oity, May 7; 81 Lake Shiners, B 06s

Y.=-Bay City, Moy ¥: 3 Perch, ¢ ce; & Lake Shiners, & ee.

B,ewiny Clvy, Yay 71 9 Luke Shiners, & ce,

P.~~LEnst Temas, May 7: 10 Lake Shiners, 7 os.

10,~=Engt Tﬂ“l. My 7: 8 iske wmo 4 08,

1l.~~fend Poins, Hay 7:1 Peareh, tr.

12 4~=Sand Poink, ey 7: 1 Lake mmr; 2% ‘

A3.==3and Point, Mey 7: 1 lake Shiner, tr; £ ground bsetlus, tr.

lde==Sand Foint, May 7¢ 1 L ake Ghiner, trj 1 lsmellicorn beetle, 0.5 ce.

15.,~-3and Points, May ,3 2 Iake Sh&mrn, .

18 ,~«3and Foint, May 7: 1 lesaf beetle, tri 1 Cyprindiase, tr.

17,~=3and Poing, Mey 7: 1 Ferch, .

18,~~3and Point, May 7t ) leaf Mgle, tr; 1 Cyprinidae, tr.

19.--Tavas City, May B4: 19 mayfifs, 0.5 co; 2 whirligig beetlas, tri
1 Tigev=moth, tr, ’ ;

20.~~Pawes Clty, May 843 1 Lomg-horned leaf bheetls, tr.

21,~=Tawas City, Hay 24! 1 Loagehorned leaf beetles, tr.

22,w~Tawaa City, May 541 1 mayfly, trj 1 mrnzts/mnn. tr.

23.==Tawan City, May 241 empty.

This exnmination of 23 stomoobs shows that Honsparte’s Gull feeds on &
variety of food, both sumlitatively and guantitatively. It shows also

that the food varies greatly with the different plages and st different
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psriods, The food, however, of the birds ocollested in ome plate at one tine
shows uniformity., The Perch end Iaks Shiners obtained were yearlings.

Bumerioally, Perch yesrlings comprised 3.2 per cent of the total food,
while the non-gommerical fishes, prineipally L:ke Ghiner, represented 85.6
per cent and the insests, 11.2 per cent,

Aogording to this result, & Bonaparte®s Gull at any one feeding tine
during thia season of atudy ate 0,591 Pereh, 10,52 Lake 8hiners, 0,087
other eyprinida, 0.130 ground beetle, 0.043 lamelliecrn heetle, 0.087
long-horned Leaf Heetle, 0,087 leaf beetle, 0.130 whirlipgig deetle, 0.043
Arkiid moth and 0,869 Hayfly (Sphemora) nymphs.

Assuming that 300 birds daily oesurred for 1B days, or an average
daily abundanoe similar to that of the preeeding year, the effect of the
Bonaparte’s Sulls this season may be mughljr eatinnted ae follows (see
page 28). |

Commsreinl fish:

P‘r‘h‘.ll'.lQ.,.Oi'~OQ"-'.'Q"‘"O'Q.tll.'..l.!.'!.l..tl"ooo

Non-?ommréiml 1 shent

Lake OhineYBesssesorssransssssscnsrsesensd?9,000

Other CyprinddBevnccescssrsvetonrsconnve 5,000

Total non-cormereial fisheBicierevecoseesacsosness 88,000

Inssots

Gﬁm BRotlefesesovnscaconrnsavsnnanes 5;06“

Mly'.'l00.l‘.’....‘.'ll."!r.lt..“..ﬂ 51.099

Other 1“00‘...:0.&&.&.»..-0--n:noocw.o 1"900

?0“1 imoctuu.u..uu...........-........-.._..4.."50_,000
The figures deviate widely from the resulss computed for the corresponding
season of the preasding ysar, They indi onte that sbout ons and three-
fourthés times as many cormercial fish (Persh f'ing@rling) were takem e8 in
a pregeding spring; that noun-comzeroial fishes inereased from about 820 per

cent of the food in 1920 to about 85 per cent in 1981, and insects showed a
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great dagline from about 80 per cemt in the spring of 19350 to only
about 1l per cent in the corresponding secason of 1381,

7. COMPARIBON OF RESULYS FOR DIFFERENT SEABOND

If the results of the four seusons study would e taken as a dabds
for detemmining the destruction of the Bomaparte’s Culls in Saginaw Day,

there will be an average annual tell of rood' a8 shown iR the table below:

Table 7.--stimute of the food takem by

Bopaparte’s Gulls based on
four segsons of avudy.
Types of food Spring Ave. for sprimgs Ave. for falls Tosal
of 1980 and 1931 of 1920 & 1930
— 1950 8,000 ‘ "
Commengi ) fishes , 11,000 74,000 85,000
1931 14,000 :
1880 40,000 ,
Ron-goumerol 8l £isghes 211,000 11,138,000 11,348,000

1981 383,000

1950 181,000 ‘
Inseqcts 181,000 9,000 880,000
1931 50,000

Four seasons' study of the food of 270 Bonapartis's Culls ashows thet the
food these bim $ake In the spring ls different frow that obtained in the
fall, 7The Perch yegrlings made up constantly about 4 per cent of the food
in the two springs of study, but in the fall, this item comprised less than

one~tenth of one per sent of the birde' total food (when the items werse

sonsidersd numerigally). Nom-eammercial fishes, of whigh Lake Shiners
a wide vonaldI5 v dspaieag
figurea preponderantly showed conprising mumerieally, 20 per cent of the food
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in 1930 end B3 per cent in 1931. In the fall, this itew comprised more
than 99 per cent of the total food., Insest items nlao phowed & wide
variation in number in the two springs atudied, but in the fall comrpised
less than ) per cent of the total food.

Leke Shiners comprised the bdulk of the food in both seasons of both
years, oxespt in the q:zfing of 1030 whem insects shdov a numerical pre- |
ponderance over this fish,

1% was noted thaf during tb fall of eaoh yssy of study, lLake Shiner
fingarlings were very tuak along the shore of Saginaw Bay, At the
resession of the water in the Tall, it was a oommon sight to see thousands
of lake Shiner fingerlings become styanded slong the shore. In other
instances, they were trapped within emall shallow pools formed by the with-
drewal of the water. Hany of tlfnéa fishes would have ailed hed not the |
gulls esten them, snd samsthing of a nmwum‘might thus have been oreated,

‘Reer the fish Wo§ at Bay Port and Gaseville, in watar sbout ome or
two zeters deep, millions of Lake fhiner fingerlings were observed at
sertain times, in such abundance as to izpert to the wat}er a dsrker coloxr.
These fingerlings wera what the rishermen thought to be Loke Herring, and
were what ocaused them to elaim thet the "minnie gulle™ are competing with
them for they mainteined that, asserting "those minnie gulls eat more fish

than we can get in one year®.
8. REVIEW OF PEPIIRGERT LITRERATURE

A survey of literature ooucerning the food of Bonaparte's Gull shows
oonaiderable variation for different looalitiea. But the aceounts tend to
il



lead to a gsma‘lofinion that this epeciss is lazgely insestivorocus.

Huttall (mg?)q found thelr stomachs to be jorged with unts snd larvae
of moths.

Bnight (lwas}ﬁ bolieved thet mmall fish and surfeee swimming crustaceans
‘sre the shief food ;qlsm‘g the esonats of Haline.

Norton uws,}% reporting from the same state {Meoine) claims that
besides fish and garbege, 1ts dlet was found to comaiat of megots of = £ly
that breeds in degeying ses weed,

Baton tlﬁlo;# reporTts seeing Bonaparte's Gulls searehing for worms
and inmeots over swasmps and plowed flelds., He says, howsyar, that the bhird
18 usually met with in New York, where his cbservaiions were made, hunting
for 1ts £ood on lakes end rivers.

: a ‘
Asdording to Harbet-ux

;
e (1980), in addition to inseots, the

food of this species in Britsin consists of axall ¢ruastoceans, axmelids
and teall f£ish. nf
M’
Bent (lﬂala'-} maintaina that the food of Romsparte’s Gulls is largely

inanota,
9. CGERRERAL CORCLUBIONS

The present atudy confirms only in pert the tremd of the results
obtained in the studies of other suthors. In Seginew Bey the bird was
foumd to live up to Lts reputation of being largely insestivorous only in
the spring, but in the fall it took to the adundant Lake Shiners, espetially
thoso stranded in pocls along the shore.
The great sbundange of the Lake Shiner (Notropid asherinoides) in
,.“,..



Jeginaw Bay, would seem %0 indigate that oven the large avmbers of this Shiner
euton by the Boasparte’s Gull probebly hu Uttle offect on the commeroial
ﬂaheri.u; although thias ;himr is an importent food supply for the merket
fishes. Eow.mt the musber of ¥xiner fingerlings is in the fall was not
estimtod, owing to the faet thet those very slender young fishes pessed fully
through Vhe smallmeahéd seine used. There ¢an be 11ttls doubs, however, that
only a szall per semnt of the Shimer fingeriing population was gonswsed.,
Purthermore, these consumed were largely onss which had been stranded in
heaah pools, and provobly would never have survived if the birde hod not
eatan them, |

The only cwmrareial fish found to be eatemn in Seginew Bay woe the Perch,
and this speciss wes consumed only us Tiangerlings, and in ﬁlativoly 1n-
aigniﬂaant quantity. |

I conolwie that the destrection of the Benspsrte's Oull in Sugimew Bay
would have no mbmuo msuu_}. offeot on the fishery yield. Further-
wore, the faat thst thie spesies ogeurs en the {ay alnost sntirely on its

migrotions would lend 41ffioulty %o eny atberpte at iis control,
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I]I .
. THE RELATION OF THE CASFLAN TERE T0
THE COMMIRCIAL FISHERIZD OF SAlLNAW
BAY

Of the bixds stuldied, this species is the least ocommon in Segimaw Bay,
ime t¢ the loeetion of their bresding grounds (Beaver Islands, Charlevolx
County and other lelands L:nk:mahigmn {Burrows, lﬂl}gs‘g, they were studled
only es irensients during their northern migreticn iz the spring, and on
their return trip southward in iate sumesz. They arrived before the other
speaiss in small groups sonebimes simmltanesusly. The writer 4id mot hawve
oscasion tc med a group of wore then Pen birds, It might be ¢ided that Prof.
H, ¥, Hamn of the University of Miehigsn did not resord sny Gaspian Tern in
ks two yosrs of bimd obearvetion in soubhern Wichlgen, which included
Seginaw Bay in its northem rangs., This shows the rarity of the birds in
this aglion.

1. RESULTS FOR oPRING, 1930

In the mpring of 1980, only four birds were collssted (Table 8). Onm
¥ay 1, 1930, two birds wers solleated from Send Point and each atumuch was
found to contein frugmentary meterials of n Lake Herring. OUms of the bhirda
emitted the postarior part of the fieh wihen 1t was shot., The fish waa
obeerved to have undergone putrifsction. From the other stamach werse re-
covered o few seales and vertsbras of the soms species, lLeuoichihys artedl.
Upon exsmination of the soales, Dr. John Ven Oesisn of the U. 3. Bureau
of Fisheries estimated thnt the fish was about E68 rm. long, probuzdly too
large to have besn captured alive. 4ll indications tend to show that the fiash
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ware desd when taken by the dixd,
Table B

RECURD OF STOMACH EXSZINATIONS OF CASPIAN THHNS
FROM SAGIRAW BAY

1, Results for Bpring, 1950

l.--Sand Point, lay 1: 1 Lake Herring, tr. (Poaterior pert of fish,
astimated %o hawve been sbout 180 mm. long emitted).

Bew-iaud Point, May 1l: 1 lake Earring, tr. (scales, ots.)

3.~~0asevilie, tay 1t 3 Perch, 5 ¢e. (fragrents).

4.--Caseville, Mey ZB: 1 Perch, 60 eo., {132 mm. lomg).

2. Remults for Summer, 1980

l.~=Lone Tree Island, July Zl: 2 Pexeh, 42 oa. (larger 118 mm. long).
2e~=lone Tree lsland, July Bl: 1 Porach, 45 eaq,

Sa~=Lous Tree Islend, July BX: 1 Pereh, 1€ ac,

és==lons Iree Islend, July £l: 1 Pered, 8.

Se=~lone Trae Inland, JYuly 21y ) Perch, 10 oo,

6.,~Llone Tres Islavd, July 2l empiy.

7uw=lone Tree leland, July 21: 1 Parch, 100 ee, (174 mm. long).
Be~=Lone Tros Island, July 21; 1 Mah, 5 ce. (fragments).

9.~~Lone Tree Ialend, July 81: 1 Persh, £ oa. (fragments),

10,~~38nd Point, July 88: 1 Perch, 62 ee. (138 mm. long).

%, Results for spriug, 1931

l.,-=#Wild Powl Bay, May 4¢ ) Perch, 45 ce. (128 mm, long).
B.e51i)d Fow) Bay, Yay 4: 1 Perch, 45 ca. {Nead digested),
S,~~114 Fowl Bay, May 43 1 Pereh, 27 ce. {10) mm. long).
d.~=¥1ld Fowl Bay, Hay 4! ) Perch, £0 oo. (well digested).
B.~-%ild Fowl Bay, May 4: 1 Perch, /£ ge. (anterior half gone)..
6.~~Wild Fowl Bay, June 10: 1 Peroh, 45 ce. (antorior haolf zone).
7ev==ii{ld Fowl Bay, June 10: 1 Pereh, 28 co. [amterior half zone).

Two stomache oollected on May :& from Casevills were found to eontain
Perah, From one of the stomsohs, thres Perch wre resowsrsd, tut digestion
had gone so far that oaly parts were studied., In enother stommch, a Perah
méasuiing 152 pm. end displasing 60 oo. was obtained.
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d. RSQULES FOR SUMMER, 1080

In the swmer, 1930, a total of tem birds were cellected (Beotionm 2
of Table 8). Nine of this pumbsr were taken at oms time frow lone Tres
Island while in assoeiation with $he Common Porne, Oue of thess stasaohs
from Loaw Tree lslund wes supty. Jeven stovmchs hod ons Poreh eueh, while
one¢ ¢ontuined two Pereh, 7Twe of the Ferch recovered measured 118 mm, and
174 wm, rospesiively (See Plate %}; Host of thew; however, had undergone
partial degomporition and & few were rupresented only by fragrsata, 4s a
comseguence of this Aiserepsnay, the volume of the figh recoversd measured from
2 gs to 100 os. The single bird shob ot Sané Foint sontsined ens Perek
138 wir, long,

5. GESULTS FOR BPHING, 1981

In the spriug of 151, 7 Ceaplen Terns were gollegted (Seation 3 of
Teble 8), Exsmiuation of their stemaehs meveuls thet all of them had one
FPerch eash. Five of thess binds wore taken from #ild Powl Bay «t Bay Fort
on ay 4, while two othewrs were muum frow the same place on June @,
0f those that were meagured, one was 10l zm. long snd another wes 128 mm.

The santerior half of most of the fish recovered was afther partly or entirely

digwated.
4. SRQART OF RESULTS POR THO YEARS

The Gatn show that 2 $o%al of 21 biwls were collegted in two years of
study. As noted sbove, there &n indieations thst the large Lake Herring
eaten were decd when picked up by the Casplan Tern. Thst statement was based
on the fast that the Lake Herring enmitted by ons of the birds would not
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have undergons sudh 3 stage of decompoaition had 1t hoem pioked alive or
distinatly fresh. This conslusion was arrived at by cowpsrisan with the
other types of food recovered from other stomacha.

A% the time that the stomachs were sampled in 1930, the fishermen ot
Bey Port and in Caseville were catshing eueh tremenmdous gqusntities of Lake
Herring thet they paid ne attentlon to the faw fish thet alipped away in
handling. As & comsequonss, flosting lake Hexring were commonly in sight
noar the fish houses. Due to tids eirsumstance, hundreds of gulls (Herring
snd a few Rimgbilled) flocksd arcund theee pluoes ubviéualy fesding on
dead fish., A few Caspimn Terns might well have bean included in the
novering flock and overlooked becmise of the sbundance of gulls, Sand
Point, the piaca where thess terne wore ocolleoted, ie about midway between
Bay Port end Caseville, snd the birds were going bmdk and forth along the
shore line. At about the same tine when these birds were collested, float-
ing dead Fersh were sesn in several places nearby. Fo diraet evidenos of
the dird feeding om deed Tiah, howsver was noted.

The stamesh exsminetiom reveals thst 21 Peroh (Porsa fleyessene) avd
two Lake Herring, (Lsusiohthys artedi) were recovered from £l stomechs
studied in two yesrs (1930 sad 1981}, (e stomaeh was smpty. Fourteen of
these stomaohs oontaining altojether 14 Perech wers collseted in 19%50.

This showe that the Jasplan T&nnhﬁta-a.an comzerelal fishes in Saginsw Hay
prinsipslly on Perch, |

Bomt (1921) believed that this bird feeds almsst wholly on small fish.
The -isun of the fish obtained in this sbudy dces not seam to confima his
viess. In kimnesotae, Hatoh (18902) observed this bird %o fesd on fresh
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water mussels, In Maine, Kuight {1909) observed that ¥he food of the
Casplian .'l’am sonsigted of suall fieh and surfade uwlmming weter life in
general. Aceprding o mi’umjs’:’ the food of the Casplan Torm in
England consists of fish, especislly those of the genus Clupea, though
Plsuronestes and Sgombux were also regsrded sz being esten,

Assuming that s dally awzﬁgm of 13 Jdzaplan Toma rfeosl in Seginaw Bay
rm;ﬂ period of 40 days in the epring and thet a dally aversge of 30 birds
are here for the sums length of time in lste mr. stragglers inoluded,
there would be 1,800 yesrly day-birde in $ho regiom, issuming that all
the Perch teken by the bipds are alive and thet each bird gets four in-
dividuals of the one, tws and three-yesr old Persh every day, which seems
to be & conservitive uiimate, an annusl total of about 7,800 Pereh would de
consumed by the few Caspisn Pems,

Even 1£ 1t coul2 be definitely proved thut the Cusplan Tern dives
doep into the water $o entirely disappesr (whioh they were not observed to
do in Saginew Jay), and to feed on live, healthy Poruh,A ihe question still
vonains to be gonsldered whether or not the few birds u'ﬂ,gand Bl VO n¥
p}ting through Sazinax Bay during thelr northern and southem migrations,
onuse materisl dsmage %o the fishery. “he writer bslisves that the control
of this bird would ential an sxpenme grester then the velue of the Perch
estioated to conetitute their annual food in the bay, This bird is the
wariest of the four spesies stulied and it took extrese patience to shoot one.
However, when one of the birde dropped, the others that were in the same
zxoup approashed ap if £1 reseue, until they besuwe aware of the dsnger when
thay flaw high and far, another drawhaok »as thet they 41id mot fom £l ocks
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of moré than a‘dom as did tho Common Terns or the Bomaparte’s (ulls., Kr.
Normen A. Wood, howewer hes inforsed me %het en April 27, 1026, he paw
& floek of eboubt 40 blrds a% Fish Point. It i possible Rhat the speglen
is alresdy dsereasing in musbers fu this Tegion. |

All along the region of Seginaw Hay, i% is generally dondeded thet of
all tu- speeies of gulls apd térns oWlas in fh:li bay, the Caspian Tern
has the moet gragefal fliﬁht and thet 1t adds Yo the uatural beauty of the
region. Unquestionebily the esthetis valus of the spagies it Wgh and aome
of the fishemmewn recognisze $his, It may slso have some valus as & SSRVeNgZer,
The destruction of Hhis rere spedies in Saginew Bey might acmirau the

. ) . 58
extinotion whnl¢h Barvows llﬂiﬂ) faared might befull 14 in the state.



IV, THE RELATION OF THE BLACK TERK TU THE COMUERCIAL
FISHERIKS (OF SAGINAW BAY

Thie apeqiomta al the marshy region of Hagincw Bay, From the
baze of Pointwloalmut,\ﬂo linwood in Bay County, and from the mouth of
3aginaw River in Bay City to #%ild Powl Bay in Bay rFort, the birds have
boen observed ut intervals. In sdditien ts those places, which foma an
idenl home for the Blagk Tern, a few birmds were aleo noted ut Hast Tawos
end Tawas City. They occuld be ssen at intervels flyinz slose to the
marshes spparently in pursuis of food. Iy & fow of these plasea, the
bird was observed to sotually ocatch inseels on the wing. This corroborztea

1648
Enipghtts tmﬂég) findings in Moine.

1. RESULTS FOR 1930

In 1930, 79 Blaock Terns wers oolleated from ten plages at intervals
beginning May 32 and ending August 21, The number of birds collegted
ranges from one individua) each from Send Foint, North Point, Ross Island
and Maisou ‘Islgnﬂ to 32 birds from Jebeweling Bay. Other plases of collection
were Fish Pclﬁt. Lone Tree Island, Middle Oround, Au Gres and Tawas Oity.
Althwggbouootod from the same plase and at the same time, the Tresult
of the stomagh examinntion shows a wide wvariation, aa indigated in Table 9.
Table 9

REGORD OF SYOMACH RXAMINATIOR OF BLAGE TERN

FROM SACINAY BAY, 1330

l.==3and Point, Hay 38; 1 Perch, 1.8 ce.
Z.-=North Point, liay £5: 1 Perch, tr.

S.=-Sebevaing Bay, May 26: empty.
4,--Rose leland, June 21 1 Ground baetle, tr.
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S.==Fiah Foint, June 23 2 Long-homed Leaf Bsetles, tr.

§.==2u Grens, Juns 4!
7e==in Gres, June 6%
Bew-su Ures, June &;
Pe==Fish Foint, June
10,«~=Figh Point, June
1l,~=Fiah Point, June

16 Mayflies, l.48 ¢a.

6 dMayrliss, .3 ce.

28 mayflies, 1.7 cc,

8: 2 drsgonflics, .5 oe,
2t B dregonflies, .7 oo,
2: 1 dragonfly, tr.

l3.~=gebewaing Bay, July 11 1 ground beetle, tr.
July 1: 1 Perch, tr.
Tulyl: B mayflies, tr.

13 ~~Z6bewaing Bay,
14 .~=Sebewaing Bay,
16,~=3ebevalng Bay,
18 .,~=3tddle Gmd,
17 e=~iinisou lslmd,
m.nﬁimng W’
20 ,~=3ebewaing Bay,
31 ---geb“ﬂm m'
22 .~=ubdeuning Bay,
23.-=-Sobowaing Bey,
54 .-=Sobewn ing,Bay,
25 y==Sebewaing  Bay,
“.”&Mﬂiﬁf, Blly,
27 ~=Hebewaing Bay,
28 ,~=3abewaing Bay,
30 .=-=Jabeweing Bay,
%1 s-=3edbawaing Ray,
32 .==H3ebeuaing Bay,
38 «wmBebewaing Bay,
34 .~~Hedewaing Bay,
%"“&bmnm w.
36.-=30bewalng Ray,
W.“ﬁ‘m&in& w’
38,~-3ebetwaing Bay,
fly, tr.
39 y~=tobewaning Bay,
40 . ~=Gebewaing Bay,
4] »~~Sebewaing Bay,
42 ,~=Sgbewd ng Bey,
w.*‘s‘b‘mm w,
W .~~Sehewaeing Bay,
48, ~=iiddle Ground,
breeding.
48 ~=piddle Ground,
47 »—=diiddle Ground,
48 ywwlijddle Ground,
49 ~-Middle Ground,
80.~-Middle Grounmd,
5) .~-}iddle Oround,
58 . ~=Bebowaing Bay,
88.~-30bewaing Bay,

July 1s
July ™1
July s

2 mrflieﬂ. r.
14 mayrlies, .5 ge.
5 mayflies, .4 oo,

July 8: 22 mayflies, 1.5 ee.

July 8
July 83
July 8
July 8:
July B
July 8:
July 8
July B
July 18:
July 19:
July 19;
July 19:
July 191
July 194
July 19:
July 19:
July 19:
July 1%:
July 19¢
July 193

July 19:
July 19:
July 19
July 193
July 19:
July 19:
Jaly 211

July 21:
July 21s
July 211
July 21t
July 21:
Jaly i1«
July 27:
July 27s
July 28t

3 WGI’ i,

1 Colden Shiner, .5 ce,.

2 mayflies, tr.

2 mayflies, t2r.

apiy.

7 Perch, £ o9} 2 mayflies, tr.
2 Lomg~horaed Leaf Boeectlea, tr.

2 mayflies, tr. :

12 ILong=horned lLeaf Beetlem, 5 ca.

1 mayflies, tr; 1 ground beetle, tr.

1 zayfly, tx.

9 mayflies, 1 es; 1 whirliglg bostle, tr,

1 mayTly, tr.

2 mayflies, trj; 7 ground beetlea, 1l cej 1 wmoth, tr.
7 ground beetlaes, .4 20.

10 mayfliea, 1 0.

24 mrfl&.a. 1.8 ge.

27 mayflies, 2 eoj 1 Long-horned Leaf Beetles, tr.
16 payflies, 1 oo,

1 Perah, .5 00} 12 mayfliea, .4 ¢oj 1 oaddia

«5 0aj 1 ground bestle, tr.

Cs OG-

+8 993 1 zround bheatles, tr. .

of cop 2 caddis flys, trj 1 moth, tr.
E2 mayflies, l.2 ge} 1 nerve-wingead inseot, tr.
25 meyrlies, 2.5 co.

2 Poraoh, ,06 cey 2 Lake Shiners, .8 ce; birds

12 mayrlies,
11 mayflies,
19 mayflies,
19 sayflies,

1 ground beetle, tr.

3 mayflies, tr.

1 Lake Shiner, %r.

1 Spot-tail Shiner, 2.5 eo} 1 ground besetle, tr.
1 spot-teil Shiner, tr} 1 ground beotle, tr.

1 ground beetle, tr.

19 ceddie flies, .8 co.

em’o
1 Persh, .5 coj 2 Solden 3Shimers, KL7 co.
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58 ,~~30bewaing Bay, July 28; 1 Lske Shiner, tr.

56,~=Tawas City, July 30: 2 mayflies, tr,

57 .~=Tawas Clty, July 30t & mayflies, tr.

58 ,~=Tawas City, July 30: 1 Lake Shiner, tr; 1 ground beetle, tr.
59 .~-Tawas City, July 301 3 Lake Shiners, .6 coj 3 mayflies, tr,
80.~=Tawas City, iugust 16} empty. ,

6l.~-Tawas Clty; August 18: 2 mayflies, tr.

6Z.~=Tawas City, Augnst 16: 1 Perch, .2 eo} 1 lLake Shiner, .3 ee,
63 .~~Lone Tree lsland, August 20t 177 muyfliee, 5.9 ce.
64.~-Lone Troe islsnd, August 20: R84 mayflies, 6,0 cc.

05,=mlone Tree laland, Auguat 201 2ZE2 mayfliss, 4.0 ca.

88 y=~Lone Tree Ialand, August Slt 1 Lake Shinmer, tr.

87,~«lone Tree 1 aland, August 21: empiy. ,

68,~Lone Tree Islani, Augnat Z1: 1 Spot-tail Shiner, tr,

09 .~=jone Tree island, Aggust 21: 1 ground beetla, tr.

71,-=Lone Tree lsland, August 21l 1 ground beetle, tir.

72.~=lone Tree Island, August Z1i 1 groumd beetls, tr,

73 «==lone Tres lelund, August :li eopty.

74.--~lone Tree lslsnd, August 21; 1 Lake Shinmer, tr.

78.«=loge Tres Island, suguat 211 empty.

8.~=lons Tree I sland, August 31: empiy.

?7.--Lone Tree Island, iugust £21: ) Perch, 1 ee; 2 Western Cresshoppers, l.5 ca.
78,~-Lone Tree Island, August 2l: 1 Perch, 1.5 ca. :
79.~~Lone Tree Ielond, August 21: 1 Festera Grasahopper, tr.

In Sebewaing Bay, the birds were gsolleeted at meven different times, at
intervals from May 20 %o July 28. The food showed a variety of types.
~ In lLona Tres Illana. 17 birds were sollected in two muecesaive days
(sugust 20 and 21). Although much of the suzmer was spent here, it was
only on rare ocossion that the Black Tern could be seen on any part of the
islaad, until about the sesond week in August, Inasmmoh us most of the
birds were in thelr juvenal plumege, it i3 assumed that they were young of
the year that had just begun to wender and to feed by themsslves. The
writer (Maguel, Haojs;n cormented on this unusual oogurrenge of the
Black Tern at this timé at Lone Tree lsland and mserided their sbundsnes
to the lowering of the temperature and the apparent movemesnt of the minnows
in deeper water. But as the minnows recovered I'rom the stomechs of the
bi rda form & very insignificant part of their dlet as will be sesn in the

following results of stomach exsmination, tbere mmst have boen some other

gause for this moverwmnt.,.
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The three atowschs examined that wiro colledted om August 30 had 177,
Eﬂé and 224 Bayflies (Ephsmera, sp.) mupmnvély. (see Flate V, ¥ig. 1).
'rhll ia a mller spesles of Eayfly then W ug.. of ten refarmd to
1n this paper. This insect muat have bm tha food of the birde whioh were
eburred to swoop onusly w and muat be the caume of
their flocking on the iglund,

- I% may be noted that of the 79 stmaahs af ‘z‘:!lamk Tern collected in
1950. 13 were found to contaln f1sh; taur of thess had Parah only, three
mi Pereh and mn-mrlwl fishes together while the remaining six had only
no#-co‘mminl 1!‘.*.91:.%..j In throe ntmﬂm. Perch were founl with insects
(mnyrliea. oaddis flies and mayflies and Western Grasshopper). Insects and
non—aommial fizhes wara redovered Sogether in five stomuchs. Im 49 atanmeh-s
nothmg but inseots were foumd. Nine awmans wara mzpty. }

The results of the 1930 study may be summarized as follows: numerieslly,
the commercial fish, ﬁpmnmted #olely by 48 Perch, comrplsed Z2.82 per cent
of the total number uf food items devoursd by 79 Dlagk Tém. The non-
commereial rishes, wiioh inolude Leke 3hiner, Golden Shimer and Spot-tail
Shiner, somprised 1.69 per cent of the total number of food items, The
insect food eomprisss 95.68 per cent of the total imdividual food items of
the DBlasok Ternes exanined in 1930, Insecis rere represented in 37 atomaochs,

49 of which had nothing but insects. 4 total of 1,019 individual insects were
recoverad, rsorescnting 10 or 1l species.

Volmtric.ally, tha commercial fishes cozprined 12,88 par eent of the

total food, The non-acmserigal types made up 13,82 per cent, while the insect

type ropresented 73.70 pax osnt.

Congidering the individusl frequeney of food items within types we firgt

find that the Lake Shiner comyfisied 50 per cent while the Golden Shinmer and
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Spot-tail ¥Minnow eash made up 26 per cemt, of the tetel non~commsrolial
tivuhoa eaten by the Black Ternus. The larger iayfly (Rexasenin ap.) |

snd the smeller species (Ephemevnm sp.) which Hesdbam (1920)'“11@

"Bi-own Drakes” asmd *Mackerel” retbntivaly. made up 95,03 per cent of the
total number of insects eaten by the Dlmek ‘i‘ei’na eoxamined. Hexagenia (3£5)
represanted 31.80 per ocent and Ephemara (623) 61.13 per gent of all the
innedats consumed.

The persentage volume of items within types was} Lake Shinsr; 19.78
per cent] Golden Shimer, 45,07 per cent and Spot-tall Shincr, 35.21 per cent
of the mn—mmiu.ﬂmna. 0f the lnshcts. the mayflies zude up 80.08
per cent, and of these the "Brown lrakes™ coumrpined 47.39 per cent while the
"laokerels™ made up 41.68 psr cent.

Other insedts rwpresented liﬁ the dlet of this species include: Z2
caddis flies (Ixichoptezs); %1 ground bestlss (Cargbidae); 16 Long-hormed
beat beectlen {Do&oia ap.), five Bragon Tlies, w fraternus; three
Western Grasshopper, Mslanoplus mexiganus| two moths (Lspidotera); one Ant
Lion (Neuroptere), and cne gyrinid bostle.

Basing my catimste upon the £igures obtained sbove, I assume that one

Blucek Tem collected in 1950. on an average, ate at one feeding time; D35
Perchj 0,25 mon-carmerieal fishes, oconsieting of 0.15 Lake hiner, 0.04
Spot-tail Shimer and 0,04 Colden Shimer; and 12.90 inseats, mainly Meyflies
Ephemera, (7.85), end Hexazenia (410)) ah-:'i t© a very lower degres caddis
flies (.28), ground beetles {.26), Long~horned luaf beetle {.20), snd other
inaeete (.15},

Or, expressed in terms of volume, the foed of eash Black Tern studied
in 1930 consisted of 0.084 ¢e. FParch, 0,09 ce. non-comaercisl fish and 0.48

eo. insegts.
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At the mte of the figures given above, svery Pereh taken by thas
Blagk Texm is bdalsnoed by 0.64 mnéemriml fish and 36,39 inseocts.

In the abscnge of sogurste data rvexzerding the mumber of Alack Terns
oogurring in Saginsw Bay, it is assumed that en avercge of 750 birds were
pronent dally for a periocd of 90 daya.

Assuning that the Black Tern has the saps digestive efficienay as the
Common Torn, there would be on ths average elight feeding periods daily,

On the basis of the estinmate mentioned in the foregoing pamagreph, the
total consumption of the Blaek Terns in Jegimaw Bey for 1930, sceording %o
the formule on page 26 would bei

G&Mﬂiﬂl fim”ooo-ucnoo-!'Oibv-no-u-oovcnov.--loptnmﬂ 000
Pm rina“iiﬂgﬂllliﬂcotvﬂttoclvu-co---ot'olé‘.ﬂ@

Ron~gonmoreial fishes
lake Shlnar..u.........uuu-.uo.......&1,,000
3,90"‘&11 BhineT,eannvasascoansonvocsasesnd? 000
Onlden ﬁhimrun-..u....nnu........-.23.’000
Total mon-cormeralisl flsm.....-uun.-.;......-"155,000

Ingegta..

¥ayfly tnﬂmm)-o-.olut-'a‘o-ocot;-ooov‘.ﬂg'm

Mly (Rm‘,cobtnn-.noouncct-......ﬂ.al"ooo

faddis flFeesnsnranssrsnsecccarsasnsnssnes 1&1.009

Bround Beetlocveencesssosnrasonssoncennne lﬂ.ﬂm

m&'hﬂm 106f BeOU @ cavornvercarronnun 1@8.000

Total, Lneae“.....nu.....--...u-.-..-u...un..-d,Qm,OOO
This shows that the Blagk Tern in 1930 was largely insegtivorous. The som~
mercial fish (Perch) omprised less thaon 3 per cent of the food while the

non~gamserioal fishes reprssented only about 1.5 psr oent.
2. RESULTS FOR 1931

A deuidsd deeresee in the Blask Term population in Saginaw Bay noted
in 1931 was the chief reasson why only 27 dirds being collested in thnt year,
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Table 10

RECGOED UF STOMACH EXAMINATIONS OF BLACK TR
YROM BAQIRAY BAY, 1981

1.“?“”“1“, m &8t 1l P"ch‘ g ag,

2y==pPinconning, May 285: 8 Long-horned Lesal Beetles, tz.

3.--Fish Point, Juns 28; 3 Long-bormed Leaf Hostles, tr,

4,~-Sedemiing Bay, July & 6 mayflies, tr.

5.-53.\&0&&1% Bay, :ul’ 81 3 ‘mmi.‘.g w.

S.~-Tawas City, July 6: 18 myflies, 5 co.

7.~=Tawas City, July 7: 4 mayflins, tr.

B.--Tawas Gity, July 7: 6 mayflies, .5 os.

9.—Tawas CGity, July 7: 9 mayfliss, tr) 1 Festern Grasshopper, .5 ce.

10.,-~Bebewaing Bay, July 12: 21 Long-horned leaf Boetle; 3 ge.

1l .~-3ebewuing Bay, July 12; 8 long-horned Leaf Beetles, tr.

12.~-—M¢Mng Bay, July 12: 11 Long-horped Lesf Beetles, 1 coj 1 Nervee

#inged Insast, tr.

13 ww~debewaing Bey, July 121 11 Long-horned Leaf Beetles, 1 od.

14,~=Long Treo lsland, July 151 7 Festern CQrasshoppers, 3 oo,

15,--Sebewaing Bay, July 17: 1 Lake Shiuner, .5 o¢,

16.-«%16&%13& Beoy, M i7: 8 K&llif:lﬂh. 1.5 oo,

17.,~-Lone Tree lIsland, July 28¢ £ lake Shinsrs, 1 co.

18,~~Lone Tree Island, July 521 1 Zestern Orasshoppoer, .J oa.

18.~-Lone Tree Ialand, July EE: 18 Yestem Wuhuppers. 3.5 ca; 2 Meadow
laoust, 1 oo} 2 ooddls flies, tr. :

20,~=Lone Tree Island, Fuly 28: 1R Yestem Grnashoppers, 4 co,

2l,~=Finconning, July £8s 1 Perch, 1 oo} 1 Western Gramshopper, tr.

28,=-Pinconning, July 281 1 Pereh, .5 coj 2 lLake Shiners, £ og.

23 ~~Pinvonuing, July 28: X Carxilina loguat, 1 ¢,

S4.~-Pinconning, July'£8: 1 Lake Shiner, tr.

26 y==Pinconning, July E28: 2 Lake Shiners, £ 00.

28 .»-=Pinsonning, July 25 1 Caxp, .5 co.

27 «~=Pinconning, July 25: 1 Common Sucker, 1 o9} 4 Long-horned Leaf Heetles, tr.

The birds were collested 'FPyem five different places ss compared with
ten pluses during the previous year. The first two birmis were obitained from
FPinsonning on May 23, On July 25, soven more Hlsok Terns were oolleoted from
thies place.

Froa Lone Tree Ialsnd, fowr birds wers colleeted on July 15 and on

July 2. Westem grasshoppers were found to huve been eiaten on both dates.
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The last gollestion for 1831 wus made in Pinoconmning on July 25, whan
saven birds were collected from among ¢ flook of about 180 birde, Ape-
par-ntlj. the BDlack Terns had nested azein in the emergent vegetation close
by as soms of the birds wers young of the year, This place must be oo of
those retuined for breeding by this speoies, In most other places, where
tlxia bird had nﬁstod the year previous, not & aign of Black Tern was
ebumd thia year.

In 1931 three food items were rowvorod, which were not represented
in the 1930 semples, namely a Common Sucker {W 8. gommers

a Carp (Gyprimus earpio), and a Carolime Losust Wmﬁw
were rescvered from the Bleck Tera stommohs,

Summa rizing the rnsultn obtained from -r.'? smm of Blagk Tern sole
legted in 1981, it would b8 observed that elght of them eontained fieh omly,
17 had notiing but insests and twe m & mixture of 7ish and insesty items.

Numerionlly, the Tive eoymereiel fish, represented 5.E0 per cent of the
totel food comawmed by 27 Blask Terns studied in 19313 the non-cormerical
ﬂ.ihas 8.6 per cent zndi inmects 90.13 per oceat.

Voluwsetrically, the commsreial fishes comprised 14,70 per cent of the
total food, the non-conmerieal rishes, 20,20 per cent, while the insects mmde
up 64.70 per aent,

As to the 1n4mm1-1:;@u-nay of itema, the Perch comprised 1,97 per cent,
the Carp and the Common Susker, eash 0,68 per cent. Of the non-eommerciml

fishes, the Lake Shiner caxprised $5,.2]1 per oent amd the Killifish 1.51 per

cent, The Long-horned Lesf Beetle, the lurgest aingle item of inmeet food,
oomppised 40.13 per cent of ull the food eaten., The "Brown Drakes” 9losely

~ followed with £6,31 per oent, Also of numerical imparsence is the Westemn
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Gresshopper, whioh nade up 19,73 per cent, Other inseats of slight
numsrical importance to the dietary of the Dlack Term, saten by the birds

sampled in 1931, are: two Meadow Locusts {Chg

oaddis flies, one ant lion and one Carolina Locust,

Ceusidering the percentage volume of itams, 1 found for cormercial

fishss, Perch, 10,20 per sent; Corp, l.47 per cent, and the Commo
3.'# per dent. For the Doneeormerical fishes, I found that the Lake Shiner
repreaented 16,17 per cent, shile ‘tha'mm Kf11ifish made up 4.41 per cent
of ths food. |

For the inseot food, I found that the Western Grasshopper represented
38.82 por ocent the Long=horned Leef Baetle 14,70 per cent, sud the °Brown
broke” (Hexegeuia) 10.20 per gent of the food by volume.  Cther items of
»inor volumetrio impértmnce are the Hesdow Locust snd ﬂw tarolina Locust,

On the basis of ihe figurss presentud above, one Blsck Tern in 1931,
on oB Avera.® would have congumed in one feeding time, .10U gormercial
fishes oconaimting of .11l Pereh, ,047 Qurp and ,047 Comnmon Sueker; .37 non-
commeraisl fishes (.30 Luke Shiner and .‘Qﬂ Hanons Killifish; 5,074 inssots,
consieting of 2.26 Long-Borued Leuf Heetles, ‘1.491 Brown Drskes, 1.1l Weastern
@rasshoppers, .074 Yeadow mqusi, 0.074 Caddis Fly, 0,04 And Lion and 0.04
Carlins looust,

Volumetrically, the diet of Rlaegk Teru on the basis of this stuldy, would
be I8 comsercial fish, .20 non-aommerical fish and .8l insect,

For svery commerical fish gonsumed, there was a oorTesponding con~
sumption of two non-ooammeraisl fishes and 27 insects. Likewiss, every cuble
sentimeter of commercial fish deyoured, was compensstad by l.4 06. of non-
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commereisl fishes and 4.4 ce. of insecis,

Every Perch exten by a Blaok Term in 1931 was consumed an the aversge
with 2.7 Luke Shiners, 19.3 Long-homed loaf Besctles, 13.35 Mayflies (Hexegenis),
10 vemtern Grasshoppers mnd a part of eagh of other items,

The sydden desresse of the Black Tern population in Saginaw Sy in 1651
may oniy be assumed to be dus to a desided lowering of the water shich was
agoompenied by the diminished growth of emergent vegetation and conseguently
lpns breeding ares, Thsre may also have been a diminution in the insset food
supply for the vegetation serves to harbor the smerging squatic luseets, of
the stage fed umb,;m birda. In several places where these birds were uoted
last yeur s this yearts cbasrvation showed a decided deersase, and in sm
placés. 2 total dleappearance, After a thorough ssarah of their haunte, it
was wutimabed that 30O Black Temns ocewrrsd {n Saginew Bey in the middle of
July. Other young that would have besn hstohed later might have added
matarially to this mmber mmd have compensated for the smaller nuwber presant
in the sarlier senson, 1% wus, therefors, oémm-m that an aurégo nmber
of 300 birds per dmy would be = conservative estimate for a period of 90 days.

Oranting again for the pwrpose of oatablishing the rglation of the Black
Tern to thé comsereial fishing intereats of the region that the bird zoes
out to feed eight times daily, end utilizing the figures obimined thus fer, the
food of the Bleck Tern for 1931 would be:

Commerolial fishenm

POrBhisasesersnriasavavasssecsnaranssoacnscdhy000

CArDe sncsrsossarcvsssnsscassonssvacnensnnes 5,000
Comaon SUBKONescsssnsnrnrssssonnannsvanssee 8,000
Total gormereial ﬁ‘hﬂln.otoo0-----0--000cc¢0--u-o---.oo-o‘o'mu

Honwoommercial fishes.
Iake SHincXessscesccsnceanssreoscrverrenesedl, 000
Hamona mnlﬂﬁunuuu....u.u--......15.%@
Total non=gommerolal riahu....u-.......-.-..............B0.0GO
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Ilnsects
long~-horned Lot PeotleveivesrvurnasvoasseeddfiB 000
lettlﬁotoiihlto.uqtun'u-s-hoca.ton-nonuasa.m
.S“m Qﬁm@”l‘.utugooo-lnavc-oonnocoatm 000
0.!0:!*!.0.00l.;o.;‘&noant;tn-ot 16 mn
Quddisn F].Yooauuo-opactttttuoc--uuon-aot-oou 1e, 900
AR LiODusveusrcrsssnnsnssvsansunssoansanses .Gﬁé
Caroling LodusSBeseeserccsvosssnsansnnsssvens B,M
Total inl”t'dqouaoc-a;--'ovol4}--9009-o.u-l-loocu-tc.ou-'-ol.m.m

3+ QCOWPARISON OF RESULTS OF THE TNO~YBARS STULY OF BLACK TERN

Ap mey be gleuned frem the figures presented in Tables 11 end 18, the
resulis of & two-year study of 106 stomachs of Bladk Terns, from Seginaw Bay
enliaum af differsnt placss snd at differsnt periods and revresenting
different stages of the bird, shew that its food im waried and that the
groater part of the food bYoth nwmsricslly and volumetrigally 1s iusect. The
commeroial and non-commereial speeier of fish togoether represent only about
ons-fourteenth of the total food of the bird mmerically snd about ane~fifth
by voluxe,

Another observable result’ of the two ysar's study 1= the algnificant
dscline of the mayfly item from 93.03 per vent of the total inseot food in
1930 to 80.19 per cent in 1931. Voluwmesrieally, the declinme was from
89,08 per cant in 1930 $5 15.90 per cent in 1931, This redustion in the
mayfly tonsuzption was partly éwmtad for by the increase of the long-
}m’mdjgztln itam from 1,57 per cent in 1930 to 44.52 per cent of the total
1aseot focd in 19831, numerically somputed, and from 1.30 per cent in 1830 %o
28,72 per cant in 1931, volumetrically somputed. ainothey inoreass will be
noted in the #eatern amumér item, whiolwas 0,29 per ocent inseet food in
1830 and £1.89 per cent in 1931.
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Aogording to the result of the two year's study, oaly 3.45 per cent
by nmonfnw 13.68 per ocent by velume of the tatel food of Black Tern was
the average toll for commereial fishes. The chief destrustion was of Persh
fingerlings. The desresss in the pumber of Peroh esten by the few birds
sampled in 10061 was acgounted for Wy the addition of two species of cam~
meraial fishes (Carp and Sommon Sucker), which had mot been eaten by the
birds previsuasly sampled., 4p will be seen from figures given in a later
chapter, 190,000 Perch fingsrlings represent an insignificant proportion of
the population in Saginew Bay,

Thera was a slight inoreass in the number of non-sommraial fisles
from 1.49 per cent in 1930 to 6.068 per cent in 19351, Likewise, there was &
corresponding innresse in the wlm recovered from 13,82 per cent in 1030
to 20,88 per cent in 1031,

It 12 of possible signifioance that the desline of the Black Temn
population of Ssginuw Bay from 1930 o 1981 m,aacm?anied by an spparent

redugtion in the proportion of inseot food tskwm by the birds sempled.

PERED BY THE BLACK TRMN TO THE COMMERCIAL FRIDHES

4. THE COMPREITION OB

Prom the results presented, 1% s obvious that two cpesies of Mayflies
(Ephemera, sp. and Hexngenin, ep.) ocuprisod the wost lzportant food item
of the Blseok Tern in 1930, while long-hormsd Leaf Beotlsa ware more important
than either of the meyflies im 1931, is farks the Long-hovned Leaf Bootle
iz eomsorned, there 4ces not seasm %o be any sompesition between the Black

Tern and the pommereinl fishea, but there is a compoti tion for the Mayflies.

slupesformia) collected

in Saginew Bay had fed almost exeluaively on the larvse of Mayfly, Hexngenia

Xeals (1989) reported that 15 “hitefish (Coresonus
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aps Metzelusr's unpublished observeation on the Tood of Pike~ferch from

Saginaw Bay revesls that muyfly nywphe anter into the distary of this fish a¥
134-19¢0
all times. Clemsns and others (1924) reported thut the insect food of

larger Fike-Ferch from lake Kipigon were chiefly ephemerid nywphs, Dynond
1719 .
U.QZQ’) mintained the same belief, From the stemachs of four Channel Oata,

(fetalurus pungtatus) obtained from u fish house in Sebewaing, the writer

388

noted Hayfly nymphs as the ohief contents, From Walnut Luke, Hankineon (1908)

found /%ama of Hexagenis from ten stomachs of the cosmon Bullhesd {imeiruus
nsbulosus). From the stomech of edult Perch sollected st Oneids Lake, New

;Y30

York, on February, 1921, Henkinson (19%,) rocovered nothing but Mayfly

nywphs, Hezsgenis ep.

Singe the burrowing ¥ ayfliss, (Emxager

comprise slso a food item
of some of the commeroial fishes, it is of isportance to consider mhether this
competition can have any effeot on the fish supply, The degree of compe-~
tition 1 conaider to be wholly indonsequential. The abundange of burrowing
Mayflles of Ssginaw Bay on emergence, whes the dirds fecd on them, rivels
the necounts of Keedham (matg;)‘. At the height of Mayfly smargences, the
villages close to the bay are foreed to extinguish their street lighta a0 us
to avoid attrasting immense hordes of the eso~galled "fish flies”. At

times, the surfage of the bay for many miles was ocbasrved covered by dose-
sot windrows of the exuviaa., 4 rough sstimste of the number of axuvise
observed st one time is ebout 3,000,000,000. 4is compared with this iymanse
total at 2 singzle emergence, the total number of all insects sstimated to
htve been ecaten in an entire yesr by the Blauek Tern in Seginew Bay (aboud
7,000,000 in 1930 and about 1,000,000 in 1931) is ::x low to gause any just

alarm,



It should be observed, incidently, that a considersble percentage
of the insects eaten by the Blagk Tern in 1931, are of apedies detrimental

to agrisulture.
B. THY STATUS OF THX BLACK TERM IN OTHER PLACES

In view of the results obtaimed, it will be important to glange at the
findings of other investigators conserning the food of the Black Term., This
will present a comparison hetween the foed of this spwaies of bird in Saginaw
Bay and im other places.

Aosording % Hevoh (169%) the Black Tern in Minnesota Ls emtirely
inssotivorous,

Brewster {1678:190) did not Iind anything but macerated rm,m of
small fishes in the few stomaches he exsmined. Bent (lﬁfsiqun the other
hand saw lerge numbere of ihis bird catching inmeets in the air emd ‘off the
waving gresses. He belisves that they have a preference $o insest food
=hen a‘raﬂ.able. Both these morti‘ were made from observations of thia
bind in lhauaohuletta-)

Anderson (1907:1258) has besn alted by Bent (1981) to notise & large
nusher of this bird following a mean plowing, in search for grubs twned wp
by the plow.

Ridgeway (1909:850) believed thus in Illinois, this bird frequents the
mﬁﬁy marshes, “hawking” for dragon flies, grasshoppers end other inseots, over
meadows or fields some distange from water.

Dawson {1003:5€9) reported that in Ohio, the food of this bird sonsists
almost exclusively of insects whioh asre obtained sewing.

Acgording to Bent (198)1:R98) the dird has bssa seen capturisz the moths
of the ootton-boll worm on the wing in the South. Kis wide experience as an
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as an observer cuused hiz to believe timt the Black Tern is sn in-
aectivorous bird, He e¢ites Thompson (1890:47Z) whose observations in
Manitoba led him to belleve that the Black Tern feeds on aguetic inseats
and insesots wlth other types of habitat,

Enight (1W&ifsthmght that a large part of the food of this species
in Maine consistes of inseots that were caught on the wing. From the mnei‘
of flying, he oontends that aguatie swimming lnseots found near the sﬁrram
may also b# in incluled in the dist,

Aceording to zf;atnnk {1910:152) in Few York ths Black Tern searches for
insscts when flying over the mershes. Un the lake, he noted that thib bird
plunges ioto fhe wator for ninnows.

Pearse znd AehMberg (1920:333) oited A. RA. Cuhin as seeing Black Terns
in W#leconsin feeding on Perdh, | |

Forbush (19%:129) mlntainsd that in Bassachusetts, the Black ’I‘en is
el more 1nmt1vamua than the Common Tern, and fin ite home livea ehieﬂy
on aquatio anﬂ. land insectz which 1t satohes on the wing,

After an examination 14 Black Tem stomaehs, MeAtee and Beal (1924122)
arrived et a comelusion thst this bird does pot prey on food fishes, buf what
they regarded um enaminss of fish, Thay fom that oyprinids and Fundulus

composs n little more than 12 per cent of the contents recovered.

o SUMZARY OF THE RELATIOR OF BLACK TERN TO COMMERCIAL
PIFHEIRIES OF SAGINAW BAY

The benaficial effects of the Black Terh in destroylng obnaxious
insgcts as the ¥estem Grassbopper are sufficisnt to omnsatc in part for
the very slight harm it may do the commercial f4sh supply. In 1951, when the
birde were sourae snd grasshoppers numarous, the destruction of inssct pest
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wag of movrs sigaifiocunce them in 1980,
The remulis of this study appesnr to be in aceord with those of others
in that the species is primarily insectiverous. The havwn done Yo—the—Lishers,
if any, is 2ot suffieient to warrent the belisf that shs destrustion of
this spesies would have auy bdessficinl sffest on the fisheries,



Vi. THE RELAPION OF THE COMUON TERN TO THE

COMMERCIAL FI“HERIES OF SAGINAW BAY

Due $0 its abundands, thia bird constituted the primsry basis for the
insi stent indignation among the commereicl fishermen of Saginew Day azainat
all the "minnie gulls®., For the sase reason, mors ewphasis wos laid on the
study of this bird than any of the other biris. Like the Blagk Tern, the
Qommon Tern iw & resident ond the resords were therefore grouped snnuvally.

1, RESULTS FOR 1989

A« lope-Iree islsnld
{See Table 11)

The firet colleetion of the birds for study was made in the spring of
1959 at icne Tree I glsnd, From May 22 to May 3], 84 birds ware collested,
Of thls number, 30 were females. After o few atorms that spring, whioh caused
the water to rise exceedingly high and elzost entirely to submerge the tern's
bresding ground, the birds desersed the place snd moved over to Sand Point.
A% the latser plage, & small islond was formed as a result of the natural
construstion of small chonnels, and here the bLirds Yesumed their breeding.
Here they enjoyed what Auatin (lmg:)ﬂ believed to be the two prerequisites for
a8 suacsasful rookery of any apecies of tern, namely isolation from predatory
enenies and aceessibility to s constant supply of food.

On July 24 of the sams yesr, = visit %0 lLone Tree Island yielded nine
more birds, three of which were femslea,

A summary of the results presented in Table ll :zhows 26 stomachs with
fishes cnly, 23 stomsshs with inseots only (Plate V, Pig. £), 17 stommchs
with fishes amd inseota mixed and 7 expiy.
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able 11

Bssord of Stomsoh Fxeninmetions of Jommon Term
Frow lops Ires Isignd. 1989

1-""9 Fay L83 2:t00 Pdies 1 lake Eﬁlimr, t!’; 1 Csrpenter int, tr.

Da=e@  Kuy 28; 6000 Ful,: 1 mayrly, try ¥ Carpentor ante, .8 ce (pupas).

B.~=0" Hay 22} 2100 FJli.1 1 Perch, .5 om 1 Spot-tail Shiner, .8 ae.

bywmt! Mey 233 G300 Pud.t 40 meyfiiss, V.V 203 (P, Gmtsco-mayeus dropped).

Se~=p May 204 5:00 P L ground beetls, ¥r.

Geeo” My 237 8:00 Pt 1 ground baebdle, tr. ,

Tomwg” Way 233 8130 P.Mer 3 ground bsetles, £ oo (18 legs).

Gewep May 237 1 Trout Perad, & og.

Per=0" Wy 483 5100 P.iier 1 Trout Perch, 3.5 oa.

10s=p Uay 291 3100 Po.1 L Troms Perah, 2 o8 (otoliths),

Lleweg” Mgy &31 5100 P.MLt 1 Trous Perak, 0 o6,

Toe=wg” May S4; 3130 Pu¥i.1 & Trous Pared, 3.0 o8) 1 may boetle, tr. (fragments).

I3,~mg  May 84; 7:30 PJd.: 1 Papeh, .3 e, (fyeaprents)y 1 Trout FPsraeh, .1l o

('ﬂaﬁlitﬁﬂ} N » ) .

u.nq Mﬂy M; 2!5{3 Palo: WQWa

IBemmy Muy 243 7130 4,0,.1 1 Hootuddae, trj 1 Trouwd Perch, tr. -(fragments)

16.=mg” Yoy 34y 730 A.Me: shitinous ohjeat, trp (fregesnts).

W¥,~=p iy 28; 6130 Auie: L Trood Persd, 6.0 eo.

18.,~=t" Uay 3&; 10100 A.Me: ) Hive-spined Stisklebaok, .1 so. (part).

19~ Hey 26; 10:00 Aki ewpty.

R0.==p Moy 86§ 4100 PiM.r 34 way buetles, 5.0 0q. Hoae

2lowme? oy %6; 4190 Pude; 1 Lake Shimer, 2156 coj 2 mayflies; 1 JFlyy 1 Westem
_ Ursashopper, try )L gmound bdeetls, tr. (fragwents).

DR~ Mmy 88: 4100 P.¥.: B Trout Perah, 2.9 ¢n1 18 szay bsotlea, 3.0 ce.

£3.~~d Hey 26§ 10110 AM.: 1 Trout Perah, tr, (fragmonta).

Bp—=d Hay B8; 7:00 .M.t 1 KL11L fish, .6 co.

&8y~ May 26} 10:00 AJiet empty.

B8 y==0 Huy 367 10:00 Adds: L Trout Pereh, & ce.

a?.-ﬁ Hay 27; 4:30 P.Me: 46 Carpeater ints, 4.0 ce.

il May R7; 5148 F.M.: 1 Troubt Pereh, %r; 5& Caxpenter Amts, 4.0 ca.

20.-=0" KRy 87; 6:00 PuM,: 1 Trouy Pereh, tr; B4 Cnrpenter Anta, 4.5 ca.

50.-=d" Hay £7; 4130 P.M.: 39 Carpenter ints, 3.5 se.

Ble~wg Hay 27; 12:00 M: 1 Troub Poreh, ¥ va.

33.=p Fay 277 4130 P.M.: 84 Corpentor iuts, B9 co.

35,~~p My B7; 4130 F.llet 29 Carpenter ints, 2.5 os.

S4.--a" Nay 87; 18100 My 5 Gaxrpenteyr ﬂns.‘ 3 ce (fregmenis),

$6o~=0 May 88 Uild Fdﬁ;l 1 E’mut ?mh; §.0 ou.

3?.'-9 Hay 88,-4100 Pdie: Bl Carpenter iats, 2.0 oe (heads) .

$8.~=g" Eay B8} B11é selier 1 Irout Perch, & o )5 Carpenter Ants, .2 oc¢ (heade
59 ~wdd’ ﬂny 28§ 4100 PuM,: & Oaypenisr Ande, .1 oo

u.-'—? W 8y 4100 Pu¥et 1 Parch, o8 co} 1 Leke Shiner, 2.0 ca,

42.~~p Nay 29§ 6130 2.E.r 1 ground beotles, tr.

w:ﬂ"'ﬁ" Hey 293 6:30 AMer 1 may beotle, 4 osq,

Ado=~g" May 29; 5;15 R.M.t 1 Lake Shiner, .2 oe,
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4G o==p

47 o ==y
48,

® ..:,?

80 qung?

51 g

LA
00 pmeetd?
£8, wwdd

E? Q"‘"ﬁa
B8 omey
W.::g
5‘3' il
82 o""ﬂ
84 14'-@’1
65 » """ﬂ"
LU

69 p“@ﬂ
Ty gty
F1e=np
? L
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Fomerioally, tisre were invluded R conmercisl fish,

May 2%3
hny mQ"
May =9}
Roy 203
May 49;
Hay 20}
Mey 80}
ey 303
Muy 305
Bey B03
Mey 303
Yoy 303

8130 AWt 7 Sorpemtar Ants, 1.0 ce.

8115 P.M.; 1 Leke dhiner, <8 o¢,

8130 .1 3 Aroges fly nelud, o8 oo 7 Carpenter snts, .4 oo,
5’1«1 H DM.O 1 W b@ﬂ:tlsg o5 @ﬂg <] mmmt“ Mtﬂ. & QG,
Brll Foldes Pty ‘

2430 L.M.t L Trout Fergh, tx.

A100 M.t 1 Trout Pavaek, 1.5 oej 29 Carpsnter Ante, £ oo,
B100 Per 1 Loke 3hined, .6 cej 1 Carpenter int, tr,

5100 PJiat L Trout Parad, trj L6 lamellicorn boetles, 4 oc.
6130 saket onpby.

7100 Pullys 1 Trout Peyol, 1.0 oo; 5& Curpenter Ants, 7 oo,
7190 P.M.r Y Spotetnil Mhiner, .3 cop I TLllifish, .4 0C.

i Bime~spined Sefcklebsck, & geoj & Wy&ﬂtﬁl’ AtE, «F 08.

¥ey 80;
Bey 3Gt
Mey 30y
Uay B8Oy
Kay 333

‘Nry 313

Nuy 313
Yay 31}
Yuly 243

July 843

Maly 243

m,—,- 7

July 24;
July 843
Tuly 3243
duly Eéj
July 243

&€ Zpot-tui) shiner, & ecaj 13 Oavponter Ants, .4 ce,
t Sl Carpedter dnts, 4 o@.

2 Garpzater Snts, tr,

£ Cerpenber Lpte, tr.

2 Trout Forah, 0 ge.
1
2

?!U@ rtmit
l!‘ﬁf Deblyt
8190 say
G130 ey
$150 AM.1
8530 heifet
8150 AJifles
6155 -3&‘-?'@‘50:
330 ?cﬁn(
B3 00 P.?Lz
3300 ?-%pi
S100 Pl

?-r:ﬂ&t Pw@h' o7 Ca,
3 ¥rout Mardh, 3 oa) 1 Carpenter Ant, tr.
1 Tiout Pereh, trj; & Curpenter Ants, 2 so.
1 lukes Ihiner, tr.
1 Lake Shdner, B e¢; 1 Trout E"ereh, tr.
by,
1 Tesut Pewed, & oo,
1 Luke fm“ﬂ‘, tr.
4 Parel, B.O o0
2100 P.H,: 1 Lake ‘m..:mr. .E 80,
B100 Paler (’L«?tﬂ'p
2100 Pt 1 Pﬂr@. 5 go.

asslaly Perch; 45 non-

comnwrdial fishes (Lake Shiner, Trout Perehr, 3pot-tall shiner, Killi-

fish =nd Nine-spined sticklebaask); 678 iunsedts of which the Carpenter Ant

snd the My Beetle Tigure sonspiemvusly, =hile ground beetles, Meyflies

{Hs

qeniu} Mouas £

1y and #-a%srn QrasshaPper somprised s small part.

Tolmtrisally, 8.8 g8, of commeraiwl fish, 50,7 sce. of non~comneroial

fishes and 82,8 ¢, of inaogts were meusured. The commercial fishes were re-

soverad five $imed and ihe non-gowmsrcisl fiches, 43 tixes, while the insects

wow ohtained froam A5 stc:;’_ae%w.

. Sand Poim

The 1929 collsotion from Sand 2int ylelded 65 stomachs of the Common

Tem, B8 of which were obtained Ly Dr. Miles D. Pimie.

Tre data chow thet
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Teble 13

| Zem from Sexd Fotat, 10m9 Y

lo==g’ June 243 E:00 P.M.: 2 Lake Shiners, 2 oo,

go"‘"? Juns M{ 7¢00 AJMas 1 Tm‘*w‘ t». {otoliths).

Be~=0? June 243 BiG0 Plie: owpty.

4o==F June 85; 10:30 AJdie1 1 TroutePareh, tr. (otolitha); 2 mayfliea, tr.
Bewep June 26; 8300 AcMat 1 Trout Perch, t¥.

8,~=0 Jume 48] 8100 ANt fiak frogmente,

Te==0”? Juns 263 D100 Palie: eaply.

B June BS; 11100 A.ie: E7 Pereh, 7 co.

Do June 26; 35115 P.M.t fish fraguents, tr.

8:00 Roiletr 1 mapfly, tr» (fragments).

5:00 PFadiat 1 Pereh, 8.0 ce} £ msyflies, 1 oc¢., (and fragsents).
11309 Aadior B Tmus P.mh. 3.5 ae.

8:00 sl.ket insect fregments, tr.

Br00 A4de: 14 mayflisa, 2 oo,

B:00 Ay B mayflies, o8 oo. {fragoenta),

10100 Aldtes B9 mayflies, 7 co.

5:00 Poiles emptys

3118 Feliet 1 Lske Shiner, .2 e,

3115 Puile1 ) Peruk, 1.D c0j 3 Lake Shiners, 6 goj} & Troute

10u==d June #6)
1le~=t7 Juns 26;
13,=«0> June 46}
u,,...? June E6;
18,==0 June 26
1, June BSj
18e~=0> June 38}
19, Faoe £06;

Perah, 3.8 6o} 13 mayflies, &5 co,.
B0v~g? June 26§ 11500 A..: @ drugon £1y nalady 4.5 ce.
2ly==d June 3110 PoMet 1 Pereh, .0 coy 3 Lake Shiners, 3 ce.
BE o meety? 8100 Lude: B mayflies, tr. (fragrents),
L PR 8:00 AJMe: 8 Trout-Persgh, 2.
T 4 8100 Aot 1 Trout Perah, %r, (otoliths).
85,9 10:00 Adas inswet frapgments, 2.
28 s~ 10:00 S.¥e: 1 Trout Perak, B8 ca.
BY y=mg? 10:00 a.Mes algus.
28 y=ed ¥3 10100 AJdi.; 1 Trout-Parak, tr.
29,=~0 10:00 AJM.t 1 Trout Ferah, & oo,
B0y’ 7100 Pode: ) Luke Shiner, & 80,
81, =wd’ 10500 A.Mat ) Trout Perah, tr, (fragzzents),
B3, P:30 Pules fish rwntﬂg ty.
33. ” 4100 FPody: 1 Trout P.m, tr.
Ty it 11109 A.Ma1 fish fragmentas, tr,
Bh,==g 4100 Poer 1} mayflles, 2485 ce,
38 ym=g? . 2130 AJMe: 2 Trout Perokh, 4 ca.
37 yo=gf P30 AMe.: ehitinous Lrozments, tr,
38,+=d July 1} 9130 AJied L Trout Pered, trj ) mayfly, tr.
30s~=g July 1j 4100 PJ.: B Loke Shiners, 3 ae.
We=wo July 1; 4:00 \.be: fish fragments; 1 meyfly, tr.
4le~=d’ July l; 4:00 Pue: copty.
4iv=»o July 24; 8100 P.H.1 empty.
“g"@ Jw £4p 2100 Pelfat ompiye
M= Eay 29§ 1 lake Skiner, %) 2 Nine-nmpined Sticklebuok, 1.5
18 Qarpenter Ants, 3 eo.
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4%.~-0 May L9; 38 Carpenter .ants, 2 oe¢.

480 Muy B9; 1 lamellicorn beetle, tr. «~ (thin c¢hitin}; 18 Garpontor
) An‘sp 1 aa,

47.~=0 Moy 291 49 Onrpenter Anta, D.5 09.

48.,~-0 Muy £9§ 10 Carpenter autas, iy

40,0 M 293 1 E‘ﬂm. 1 D 09

50em=0 May 29t U9 Whtw antey & 0.

5le~=0 luy 201 20 Carpewter ants, 3.5 ge.

Bie==0 June 13: 1 L ele Fhinew, 3 ea) I dragmm Tly nedud, .7 co.
BS eme0 June 15t 4 Trout Persh, 2 so0; (2 ololiths).

Ghew June 131 fish fragesnts, Wi L oayfly, .

5§ y=ea Juns 13: 1 Twmut Pereh, 4 oe. ,

Be~=s June 13: I Trons Poreh, tr} 5 lemellicorn beeilas, 2 ee.
57 sew June 18: fish fraguenta, W%

SBam=0 June 18; fish frogmends, tr3 A dragou fly nsiad, 2.7 ac.
BSem=p Juns )41 14 dvegom fly seied, 7.9 oo,

8040 June 14: 3 Leokm Shirers, 7 ea.

8lum=a Juns 14: {nsedt fraguents, 7.

63,~wt0 Jume l4; insest fEagwents, tr.

a0 July 13: fich fregmenta, by,

86,~~a July 13: 2 Trows Pureh. 32, {otoliths).

Vstomaeto 44 to 60 listed in thls Tehle ware collesked By Dr. Miles D.
Pirnis,

T4



the ealleetion of 43 birds mere made al intervals from 7100 A.8. to

7100 P.¥,: The firats date of collaetion was Juns 24 while the last

was July S4. Or. Pirale obtained binds &t ocossional intervals from May

29 to July 18, Of the 43 birds for shish the sexes wao wegorded 28 were males.

The 1929 Copmon Torn ocllection from Ssmd Point (Tuble 1RB) may be
brisfly surxsrized as follows: 30 stomachs had fish slone, meven of which
were fragmentary, and could not be identified; 18 stomscha hed insests omly,
four of which were unidentified sp they were fragmoents of almost mieros-
enple siusi ten chomaehs have mixe# Posd, two of whioh were unidentifiable
fragments.

There wers ingluded FL oonmeralal fish, all Perch, end 45 non-oom-
mereinl fishes, of skhich the Trout Pereh was represonted by 26 individusls,
and Lake 3hiner by 17 speecimens, and the ¥ine-spined ®%ticklebasock by 2, The
335 inseota regovered were ohiefly Jarpeniter inte and mayflies; dragonflies
and bsetlos were slao recoversd, but in zmaller nﬂﬁb@rs.‘

The commeroiel fish resovered meusured 19 ac.i the non-sommeraial
fishes, 48.%8 ce.} sad the inseots, 48.3 ce.

Comueraial fiek were noted five timeses non~tomenercinl fishes, £5 times,
and ingests 2B tinos.

¢, Other lacolities

The analysis of some addivional 1939 acllsetions made by Ir, Miles
D« Pirnie at Bay FPort and Defoe, Haisou and Little Charity Islands as
shown in Teble 15 =bows that 7 out of 11 stomsahs contaimed fish only, none
of commerelal 2pesiss; three had nothing btut inseets, and one had a mixture
of the two typea, HNumerically, 13 nom=eommercisl fishes were rescovered
(9 Lake Shiners end 4 Trout Perch). Of the 10 individusle of insects re-

covered, seven ware zround bectles and three were Carpenter .inta.

-75-



Table 19

Record of Stomach Examinstions of Comuocn Terns
From Different Places in Haginaw Bay, 1929

Collevting done by Dr. Miles D. Pirnle of the Michigan Department

of Conservat iom.
l.~=3harpteins Pt. Day Pors, May 28, 3 lske Shiners, 1ll.8 ce.
G.==pefoe Island, May 28: 4 Lake Shinera, £ ce. {parts of tail only).
4.,~-Defoe Island, May 88; 6 lamellicorn tle, 1.5 co. (moatly legs).
S,~=Defos laland, May 28: 2 Carptemter ants, tr.
8e=~Dofoe Island, May £B: 1 lLeke Shiner, tr.
?e-=little Charity lslund, June l4: 1 Lske Shiner, 2.0 cs.
84~«Litile Charity Island, June 14t 1 Trout Ferech; 1 lomellicorm bustle.
9.==Little Charity Island, June l4: 1 Trout Pereh.
10.~=Little Oherity Island, June 14: 1 Trout Perah,
lle==little Charity lIsland, June 14: 1 Trout Parch.

Volumetrieslly, the non-comasreisl fishes measured 15.5 ce. while the
inseots made up only 1.8 eo., The nou-commercial fishas were recoverod from
8 stouschs while the insecta were obtalned from only 4 stomachs.

If is very interesting to note that the adlleotions from lLons Tree,
Maisow and Defos islands on and about the 28th of May show that the
Garpenter Ant comprised an importent item in the dlet of the bird aythat

tizs, These three islands are elose to each other,

D. Swmery for 1929

Table 14 prosents o summarization of ths data nnd computetions of the
food of the Common Tern iv Saginew Bay in 1929. This tsble is based on the
esxsminotion of 149 stomsoha., Of these 63 contained fish only, 44 nothing
but inasots, 28 both fish and insests, 1 & trace of algaue; 1£ were empty.
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The biris were shot with an approach toward uniformity thraugh their
Teeding hours; those taken st Lona Tree Island und Send Polnt were

shot at times {ndiocted in the following tabulationg

Time Ho. of birds  Time Hoa of Time Fo. of
Shot% shot birds shot birds
G130 AN, 10:51 Addy 4131 {aM¢
to 8:30 A.&T......uﬂﬁ to mlaﬂ PlMto-‘ to 8:30 Palfene o3
8181 Al . . 12!31 Pdle ] 8:31 quﬁo
to 10130 Allsesesnsld %0 2180 Pdleees9 to B130 HolivseaT?

Of the birds which were sexed, 68 were mles and 48 were fewalss.

, The last eoim in the Takle 14 sives the aversge nusber of individusls
of esch food iten eaten in an aversge meal—-that 1z, $he average number
found in each ;i‘e,m stomach 2t aay one time. In order to srrive at an ap-
prbximte somputation of the numbers of sagh food item eaten by all of the
Comson Terns in Sagzinaw Bay in the year, it is necessary to muke som
sdditionnl estimmtes of

1, The length of time required by the bird to digest its food,
8, The leugth of time the birds feed.

3. The numbar of times the daily ration excesds the average mesl
ration.

4, The nusber of days the Common Tern inhabited ths bay during the
year,

&, The average number of btirds per day present during the season.

& discuszion of the am'uom and computations involved in obtaining a
figure for each of these five estimstes fa given in the following psragraphs:
1. The lengh of ¥ime required by the bird to digest its food. The
experiment to detemine the time nedessary for & (ommon Tern to digest its

food were performed in 1930 and 1951.
-7



rable 14
bata and CompuSations on the Food of the Commmon Term in

Tndliesting the Value of the Uifferent Pood Itoms

Rumbericsl deterzination Volumetric determinetlon
by food 1items by food Ltems

.

Food types
and Ltams

Buambder of stomachs
ccntaining each itam
feeding at any given
time on ench ftem
Per cent

in each

Sype ‘

Par cemt

iz total

food

Bunhar in a

meal of bird

Total
voluve

ir total
food

Por cant

%'
5§ﬁ

Per sent of birds

.
‘:255

' Per cent

FISHES

{Peres flaves-

GOR8).eeeeves10 8.7 B9 100,0 B.33 25,6 100.0 10.75  0.262

ROB-COMNERCIAL
FPisHEs
Laka Shiner
(Botropis . | <
atherincdes) .28 14.7 3% 33.0 2.99 48.4 41.8 10.04  0.285
Spot-tail
Shinsr
(ﬁagm%g
M’" 3 2.0 ‘ 8!8 603“ 7.1 6.1 8.?9 Q-Qﬂ?
Trout Pereh
ingmg;g
W&G 32.8 8l 7.6 S.21 57.9 49,7 22,78 0.480
Killifish
e~
m) .B 1-3 b4 1.9 001" 1.2 1.0 0.‘7 0.013
Fine-spined
Stieklebaok

{fungitius

W)..'...S m 4 2.8 0.34 1.8 1.8 0.71 0.087

IRSEGTS
Qarpanter int

Q,hmmﬁ
m - S4.1 Y62 94,8 85,07 2.9 58,6 84,56 H.114

layfly

(Hexagenis ap)l®  10.1 ‘138 13,8 11.38  20.2 18.0 7.45  0.908
lny Beeotla

(Phyllopha

BPs)savaccsne 7 4.7 a1 7.2 6.9 10.8 8,8 4,28 0.544
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Food types
snd items.

|
5

Mn ﬂy a8

Comueroial f{ahes,..l0

Ron~gommeroial
LiobBReccncssercnsa?®

InseatBiasconssnsa 1'«?5

Tﬂtﬂln..-toiguc.v!l“

mnta‘inlng sach It om

feoding &t any glven
tims on sach item

Par cent of birds

S4 -
£.0
4.0
"
o8

6

e.7

52,8
M‘cl

fumasriosl detorminantion

T3

2 E

3

108
1023

11e8

Totsl no. re~
sovered

by food items
5 .
> » -
¥ §d
:f 5a}
B Bu
0.7  0.80
1.1 0004
2.3 - BeOB
0.1 D09
8.l 0.09
0.1 0,09

Dummary by Types

3.33

9.08
87,58

Volumetrio doterminat ion

Total
ce.

5.8

14,9

tr.

tr.

tr.

by food ltems
S
5%
a8
- - -l
i §7¥ ¥
MY 5?
&55 msu = B
O.m G.N?
8.1 1,38 0.078
15.3 b5.80 0.18
ﬁl’w ‘ t!. 0.007
tr. tr. 0,007
‘ 10,.?4 «B68

2t.8

116.4
1l8.1

254,1

43.79 711
43 .85 é.888

7.889




Twenty-one crippled birdis were fed from 1 to 8 Shiners (Lake Shiners
and Mimla 3hiners). The time when the fish was offered and when the
stomash was opened wers recorded. The condition of the fish in the stomssh
was also noted., This experiment may bYe ‘uestioned on the basis of using
& erippled bird instezd of a normal individual.\]/ There might also be some
difference in the rate of digestion dus to unusual environmentzl conditions.
The effest of forced feeding nmight saffeet the nerve center sontrolling

~ the digestive apparatus. However, I ﬂgﬂm‘l the method used au yielding =
sufflioiently close epproximation.

; The experiments in both years showed that on the aversge, one o three
adult Lake Shiners offered at one time, provided they are lodged in the
gimzerd, are almost completely gons in one hour smd fifty minutes. Un-
fortunately, no date regaxding the rate of digestion of Perch and inseot
food hava been cbiained. However, it may be nssumed that while the heavily
¢hitinized boetles take longer time to digest than a minnow, the acft-bodied
mayflies and dragon ﬂﬂa 'm will urdoubtedly Seks a sombwhat shorter
time to digest.

In view of thees considevetions, it is assumed for the purpocses of
approximate computations that the length of time it tokes to digest the
umocﬁ and fishes devoured is the enxe, one hour ond fifty minntes,

2. The length of time the birds feed., Field observations huve dis-
alosed that the birds stars feeding at about BiD0 A.M., snd retire at

about 8:00 P,¥. This gives & fecding period of about 15 houre, During

‘L/Noml birds wore not used beosuse it was found futile to trap live ones
unless young birds were saorificed. Ewven et this risk, a live bird was
fed, dut it insistently refused to devour she fish offered. For some un-
known resson, the nest sas deserted by the mate and as & consequence, the
young all-idfed: " 'Beatdes, 1t was thought adventegeous to make uas of a few
orippled birds for puiposes other than stomsch examine tion.
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this time there way be periods of lnoreased and decrsased feeding notivity
but the sanpling waas fairly representative of the entire feeding period
(Teble 15). |
Table 15
Humber of Stomachs Oollegted Uuriag the Feriods
Indicuted and Per Cent Fmpty

43116 6131 8151 Y0181 18181 2151 Yy 8¢5
%o to o

Year ) , to 3 1) 7] to
8130 8130 10930 13130 2130 4130 6130 9100

1929 - 25 16 & 9 28 23 7

1630 9 - 32 48 - 38 a7 18

1831 46 48 58 a3 31 34 24 £9

Total 5O7 51 106 187 40 1) 74 112

Par sont

of empty

stomaohs 47 0 18 30 86 20 21 43

3. Ihe number of times the deily ystion exeseds the mvepnze'mesl:c
ration, The maaher of times the duily ration exseede the menl ration ia
sssumed to be approximately 8, beomuse the time nesessary to dj.;gast
the food is ~bout one~eigh® of the fesding period.

The data show that the birds do mot hawe food all the time, ms shown
in Tablos 15 and 16. On the othsr hand, sose of the birds may take nsw
food before the lasmt lot is digested. These are opposing faotorz, und
from my experienas with the birds, I Dellisve thay are approximately com-
pensating. It may also be noted that the nesting femsles spend most of
the tize on the nest, and are often fod by ihe males. Generally, howsvex,
they @ out to feed, usually for shor$ pariods but often for a lénger time
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Table 18

L I e e e e

Por cent of bifdswith amd mithout food at verious bours of the day (all colleotions

for which time was recorded, all yesr)

4. Eerly moming B. Mid-gay C. Evening
{ to nearest quarter hr.) (to nesrest half hy.) {to neerest cuarter hr.)

Time No, of % more Hwith $  Time Fo. of $with % £ Time Ko. of L with £ 4

stomachs than traoe amply stomachs more with ep. stomachas food with enp

with tr. ~ than tr. tr. ' tr.
43156 & - - 100 8:115-8:50 - - - - 5:15 7 100 - -
4:30 2 - - 100 B8:48-8:00 18 Bl é 12 5:30 27 19 26 37
4:45 1 - - 100 ©y15-9:30 21 62 38 - 5245 1 100 - -
8300 16 £Y 16 56 9:45-10:00 13 48 38 15 $3500 8 & 25 1z
5:15 - - - - 10115-10:30 46 5. 30 20 8:18 1 100 - -
5:30 1B 23 - 77 10148-11:00 £3 35 30 34 8130 2 160 - -
5:46 - - - = 11:15-11:30 19 53 26 3 § 45 - - - -
8:00 11 82 - 18 11:45-12:00 48 47 17 av 7:0 11 91 ] -
8:15 1 100 - - 12:15-12:30 15 83 7 27 7:15 8 &% - 33
6:30 26 80 30 19r12:485=1:00 1D 50 - 80 7:30 28 19 e 7
848 - - - - 13151130 26 42 1l 42 ¥:45 13 416 15 38
7:00 1l - 100 - Y145=8:30 9 45 17 38 8:00 s 0 45 B 80
7:15 - - - - 2:15-2:30 4 v 4 9 8:15 4 29 28 43
7:30 & - 100 - 2345-3:00 az & 28 1g 8:30 7 43 23 28
7:45 - - - - B115=5:30 11 45 a6 18 8:48 - - - -
8:00 15 54 46 - J145-4100 17 70 12 18 9300 11 3% 2Y 88
4115-4130 36 47 22 30
$:45-5100 29 & 1 15



oarly in the morning, early in the afternoen snd in the eveming., The
neating fexules apparsnily obtain meals by themselves lees thon 8 times
a day, dut the malen in the ngsung period no doudt g0 out more often
than & times a day, on some of their trips to obtein food for the
females. I think it & fair spproximation to assume that the number of
times the daily ration exceeds the msal ration (s 8.
The first three tsmrn are regurded as conskant fron year to year.
4. Ihe mmber of days the Qommon Tern imhebited the bay furimg the
year. In 1920, the Comson Tern coeurred on Saginaw Bay from May B to Aiugust
24, 3 period of 112 deys. The sbort period of occupation of the bay in
1929 reguires some sxplanetion. The water was very high, and the breeding
grounds poor énd mbject to oversash by étam {(Plate I, fig. 5513 The
early abandonment of the Lone Tree Ialand ¢olony, following heavy storms, has
been mentioned already (page }%). The birds evem after sdopting the new
rookery on Sand Foint failed % rear any young to the ags of & full day.
The nests here wers also subjest Y stom-wash (see Fig. 3). Lven the
egas not lost by being wave-washed, were deserted by the birds. He assuwe
this desertion was dus to frequent heavy storms. Theslult birds did not
oven return to the nsestlings, after the egg-shells were thrown away (it
is a habit of this spesies to pisck up the shell after the chick had cume
out of the shell, us Jones, 1908: 43, hus noted). is & rosult of this
dessrtion, the young died, presumsbly froz cold as they were noted %
shiver, In some cases, they died ehile still in the egg. Undor this
scondition, only a part of the bill could be seen through « small opening.
A soft lov oall of agony eould be heard than. m large Blue~botile fly
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Synomyia ocadaverins la}é& its egge on the hatebing dbird zad sfter e short
tize, the maggots of this fly eould be seen in the egg infesting the
dying young. The exposurs of the egga in 1920 {z indicated by the feot
that the periods of ineubetion observed (:2, 24 and 29 days) were lomnger
than the normal period of 21 days reported for this species by Junes
(1908},

S, The average mumber of birds per day present during the seeson.
Due sppareatly to the same sdverse sonditions thnt caused the birds to

remsin on the bay for a shorter period than normal in 1929, the munber of
birde on the bay that year was also very mmall. The average of rough daily
oqéurrempa estimates is 471 dirdes. In computing the average number of
birde per dasy, no distinction was made of the smexes. Some ei*mrs may thus
be introdusfed, but I do believe th:t they are not large emough to he
serious, &nd they would be diffisult to correct. The most importont
error may arise from the faet that the méle brings food to the nesting
ferzle, 28 mentioned in the discuasion of factor 2. according 0 the
obzervations made on Lone Tree Island in 1950, the male bdrings the fensle
moat of her food durling the fnoubséion of the eggs, and alsp brings
rost of the food esaten by the young. 4As indicated in Table 25 all 22 birds
shot carrying food ianto the rookery were males. slmost all of thase
birds were shot during the incubasion,

FPactors Ros. 4 end 8 are variable and regquire separate satimates sach
YBHI,.

An estimate of the total number of sach food item easten by the
Cormson Torn in one year may be obtained by use of the formula presented
on page 2#% in other words, by multiplying the numerieal wnlue of each
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item in o single maal of the bird (given in last colusm of Tuble 14),
by the estimates for points 3, 4 and § just as outlined. The results

somprise roughly sa followss

Commercial fish
Ferch ﬂngerlin;........uu...-.......-......-..-.ll]a.OOO

Hon-oommeroial fishes
Take iihinorn..uu-.-.......n.un.n..-l@ﬂ.ﬁ@@
gpot-ta.ll ShinerBe corvasvectnsosrnnscnann 11,060
Trout P’”h-..nc‘oa--nnou--ntuoon-iv-a:-nl".m
Henona Killifimhisecevnovnsssncanscconneee 05,000
- Nine-opined StigllebeaokBssssnsesvsreessan 11,000
Total nop-gommereial filh...un..-...........--...551.900

Inssats

Oarpsater imtanf..uu..nn-...n-...unﬁ,lﬁ&.ﬂ@b

Brown Drake (Mly)aoucocnoonucnn-btqd-- @82.000

Yay B@thﬂnlg EX AR TN R TN R TR 2’359,90@

Dragon fly SerersosssRVIENIRITERIEUREY 6&,(1()0
mximﬁ $18concrvosnnssansonsnsrns 31,000

Ground h”tl‘-;-nc-n;cnn-ooa.cn.«n-n-opco 20,000

Foetuld moth

Nostern OrasshoppPe? b eeacnssacssencosnnee 9,9‘:}{3

Total 1“03%5...........-.......n.............-....2,89&.000

It will ho observed that in 19290, the Commson Tern in Seginaw Bay
ate ubout 14,000 Perch fingerlings (upproximately one-thirbieth of the
total food mmttd numerieally} 5'5!!;333 non~gonuereinl fishea maﬂ 19000
insects, Trout Porch gomprised the greater part of the nong<prmercial fishes,
while Carpenter ints cutnumbered the other insects eaten, aouorﬁim::hc
figures 28 given. It is probable, however, that the nusbor of ants
. oomputed sa éam {8 too high, beesnse the ocllegting was heaviest at
a paricd when the ants were flying. If the Qoilaotion had been better
distributed, the estimate for ants would doubtless have been lower, snd
that for other inseets and perhsps fishes would have besn higher.
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2. REFULTS FoR 1930

The work in 1920 was staried with more adeguete plans, and thus
more resulis were obtaimed thsn in 1920. This was pertly due to the
faot that more exporienge in handling the birds had been nttained.
Bealdes, the water kud gome down und the birde appesred to thuir regular
dbresding grounds in greater nusber tham in the previcus year. £ total
of 240 birds wers sollegted frum ten plades as compared to 140 birds
frem five plados of the previous year. A few experiiments conoerning the

relation of the birds to the fishes were performed.
4, guud Polut
One of the~first plages of fleld study whers colleoting was done in
1950 was at Sand Point. A total of 48 birds, fewer than those obtained in

1920, was collested here from Muy BE to July 20 (Table 17). Of this

number 30 were males and 16 were femmles.

Table 17

Iorn frow Sand Poimt, 3.?.92

le=—p Moy 82; 2130 Puet 1 lamellicorn beatle, tr.
Be==0> Hay R} 2130 P.M.: 24 Loke (hiners, 17 ¢o.
S.~-9 May B2; 2130 PJlas 14 Lake shiners, 7 oe.
4.~p lay 22; 2130 P,Me2 supty.

By ==g’ lny -23 2:30 PyEet 1 Lake Shiner, 2 o9,

,Gc"-_g ¥ay 22; 2:30 Pdi.: fish fragments, tr.

Vo= May B} 2130 Polly: empty.

B.~=p May 28; 2130 P.M.: ) Spet-tail Shiner, 2.2 co.
$u==0” May 23; 2400 P.M.: 1 Lake Shimer, .5 ee; 1 Killifish, 1.5 ee.
ADy=~@ May 25; 2:80 PMe: enpty.

11.‘? W a’l 1:30 Folie: 1 P.fﬁhg 1l ceo.
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.-g May 29 1:30 Pui.: 1 Ferch, .5 oa; 1 Blunt-pose Minnow, £ ce.
and fish fragments,

1 =" Koy 29}
16,~-07 Nay 20}
is. June B3
19.~~p June B;
20,07 June 3;
2l o=y’ June 3j
8B4==0? Juns 1lli
23,~-0" Judy 123
Bd,~-0" July L8}
26,~~0" July 18
26 .o July 1%}
87—~ July 12;

1:30 Puie; Tieh frageents; 4 lamellicorn bectles, tr.

1150 PJies 1 Johnny Darter, .23 gej Z dragon fly nymphs, leo.
1130 PJis1 1 Pareh, 2 ¢e} 2 Lake Shiners, £ oe,

1:30 P.ﬂ.; 1 Pﬂm. 3-5,50-

18115 P.M.: 1 Lake Shiner, 2 ee.

53130 P.M,: {nnest Pragments,tr.

8130 P.,: fish frugrente, tr} insect rmgmnts. tr.

5330 PJM.: 1 Parch, 1 oe.

8130 PaMas ) lLake Shiner, ,5 coj 1 dragon fly freguments, tr.
10:00 Adi.1 fish Tragunenta, tr,

3350 Po,idy: 1 lLake Shinml'. 3 00,

2130 Pua.i 4 lake Bhiners, 2.5 se.

213D Pla: 1 Plke Pm. 1.2 ce.

2130 P.e: Tish fraghente; tr.

2130 P, M. B Poreh, 1.3 o¢; B Luke hiners, .4 co; 1 Spot-

tail 3)1130!', 8 av.

33.-—0”
89.-‘;’
30.—6’
L R
ar ,—-g

""2

55 -"?"6’
3‘ .—-07

July 1z
July 12;
July 12;
July 85;
Jaly 2563
July 283
~gh July 36;
July 285;
' July 88;
37 o=t July 35&
56,-"’_? July 351
39 .=~p July 2D}

40 y==? July EB;

*Znﬂ-& J'm Ml
43,~=¢ July 25;
48,9 July 25;

3!30 P-“ql 5 Lake ‘"-hlnlr!. % 00

2430 P.M.; fish fragments, tr.

2:30 P.ll.: ) Perch, .8 coj 3 Lake Shiner, 1 ea.
11:30 A.M.3 £ Lake Shlners, 2.5 ca,

1130 A1 ) Like Shiner, tr.

11130 Addia: m‘by‘ ‘

11330 Aeée: 1 Lake Shiner, 2 oe.

11330 &,M.: 1 Loke Shimer, 2 oo,

11:30 A«Ms: ) Loke 3hiner, tr.

11380 AJMe: rish fragsents, tr.

llﬁm At 1 lake Shulﬂ’, o8 00,

13330 A.M.2 wmc )

11130 AM.1 2-Loake Shimers;—l-es. chply
11130 SeMe: % Lake 3hinern, 1 ca.

11:30 AJdi.3 § Lake Shiners, 4.5 oo.

1130 AJ,t 1 Lake Shimer, tr. {teeth only).
113130 AWM.t Fish froments, 7.

11:30 ka1 1 Leke Shiner, tr. { teath iny)q

Of the 4B stomaohs collected, 3 had fishes, 81X of whigh were un-~

tdentifiabls because gf the remains were slmost microscopis. Only two

stomachs had nothing but inmsot remaine.

Four hod & mixture of insects

and fishes while six were expty.

There werse

Porah, & nRon-gommerciul fishee, 78 of which were Lake Shiners,

inoluded 18 commercial fishes, 1) Perch and one Pike-
Other
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non-gommereial fishes represented were the Bpot-tail Shiner, lenomn Filli-
fish, Blulit-nose Minnow end Johnny Dartey, There ware tracos of eight
lmmellicorn beetlas,

Volumetrieally, the ccmmerolsl rishes measured 1l.1 ce., the non-
ooneroial fishes, 56.4 ¢4, and the inseate 1 ca.

The commerciel fiahes were recoversed from eight stowachs, the non-

somcercial fishes in BV stomeshs snd the inseeds in four storsohs,

B. Bay roxt

Fwox Bay Port, 20 stomachs waers obtained in the spring «nd fall of
1850 (Table 18). The first was obtained on May 28 and the lust wae on
Cetober 28, It abould bs noted that these late records were uf nigrating
biprds whioh had asome to Saginaw Bey an thpﬂ.r n‘mlihum‘ Jjownsy. © ut of
nine dirds oollested in the spring, one was a female and the others were
males. The fall esllestion acmsiated wiolly of yousng dirds,

Table 18
Record of Stomagh Exmuipations af Coamon Texn

l.-=0” ¥ay 22; 1 Killifish, 1.5 sej 1 lammellieora beetls, tr,

Ram=g Hay %I 11100 AM.1 insest and fish W‘t’, uq'

8,~=F Hay 28; 11:00 Adi.t ) Spot-tail Shinewr, 3.5 g0} 4 meyflies, 1 oo,

doo=¢ May 28) 11:00 A.M.: insect anf fish fragments, .

Sew=d’ Hay 29; 93115 4.M.; 1 Lade sShiner, tr. (teoth).

Gs=mp May EO; #:10 AJies fish fragments, tr.

V oty w 53.] 5'00 P'uoll m. £ ao.

8.~=a7 May 313 12130 M.K; 1 K4llifisk, 8 c¢o. {one Perch 84 mm. dropped).

Po~=07 May 81; 3100 P.M,: ) Killifieh, 1.5 co.

10 y sl Qﬂhbﬁr BB: 2430 PMu: 4 m. 10 s, (MMQQ‘ 57 nm. )

lll-=im Oatober 20 2150 PJi.t 2 Straw~solored Shivers, .6 ce] 3 Lake
Shiners, 2 ge,
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12.~-im Ootober 28) 5:30 P.M.: 3 Pereh, 1E.,D ce.
18, m=im Qotober 26; 2:30 P.ld.1 3 Pereh, 9.5 eo) & RBloak -nosed shiners, 3.% oo,
l4,~~in Ootober £56; 2:30 P.M.1 6 Lake Shiners, 4 ca, ' ’
15,~~im Ootober 28] 31830 Pt 3 Peorch, 9.5 co.
16,==im Octobear 26; 2130 Pl 3 Parch, 9.5 od,
17 .o~im Oatobesr 281 2130 P MH.: 4 Persh, 1l ce.
18.~=1m Qotodber 26; 2130 PM.: 3 Pereh, ¥ ao.
10.-~im Qotober BS8; 2:%0 PuM.: 3 Perch, 7.8 oo,
Z0 yo=im OQotobar RBE; 8330 Pt § Lake Shiners, B do.
The figores bnnntodlin Teble 18 may be briefly swwarized ss followa:
17 stomachs contained mothirg u% fish, one of which wae unidentifiable,
three had mixed food, oms of which could mot be detemined exaetly.
Humaricully there were L8 comueroial fishes, all'Pm-ah; 286 nop~commercial
fishes, largely Lake Shiners and five iausests, four of which wers Brown
Drakowe.
Voluzptrically, the Perch made up 84.5 a¢., the Wemnruial fishea
24 .68 ae. und the inﬂe"utﬂ 1.0 eg.
Parch wei'o retovered from ten stomachs, non-eommarcial fishes from ten
stomachs and the insects from two stomache,

G, Gaseville and Visinity

The 12 birds collesetsd foum this vicinity, iasludimg two shot near

gak Point, were obtained on three dates] Mey <3, May %4 end June 4 (Table 19),

Table 19

lowet? May 28] 4:00 Pt 1 Lake mimll'. £.5 oo,

B,==g’ Moy BBy 85180 pP.M,: 3 Lake Shiners, 5.8 cs.

Bomnd sy B4) Bi100 P.He: eapty.

4e~=07 Hay 34) 2100 PJl.: 8 mayfiies, .8 eo (snd frapgwents).
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Be=ea7 Moy F43 B10OQ P.i.: enpty.
5.-'—? Moy 24§ 2100 PuM.: 1 Spot~tail Shiner, 2.6 cc.
7e=na June 4; 3100 Py L Pereh, £.8 s, ‘
8o==0? Juns 43 3100 PuMes 3 leke Sbhiners, 4 eo.
V==’ Juse &1 3100 P.M,: fish fragments, s
10.-6' Jume 43 3100 P.Me: 2 Lake Shiners, £ ee.
L,==p Juns 4; E100 F.M,:1 4 Lake Shiners, & ce, (nesr Part Orescent).
12.~~F June 4} 2;00 P.M.: 6 Lake Shiners, 9 ee., (mesr Port Cremoeni).
> The solleetion ¢onsimted of 10 mnles and 3 femsles.
The table shows that 9 out of 12 stomachs condained €ish, one sn in-
pert and Swo ware enpiy,
Wumerically, there wsre incluled only ome Ferah, 20 not-commercisl fishes,
: Shene
(a1l Lake Shiners except one Spotetail M) and 8 Brown Orakes.
In bulk, the Fersh made up 2.8 00., the non~comsereial fishes 3.5 se.
apd the inseote 0.B ¢o.
Iike the Pepch, the inseots were recovered from only cme atomsch, while

tha nop-commeraisl fisher wera recovered Trom seven stomachs,

D. Sebewsing Bay

The birde collested cround Lone Tres Islerd outaide of their breeding
area wore considered ':s cowprising the Sebewaing gey Collection. In 1980,
14 hWirde were aolledted in this arsa., Of the 10 which ware thure, ?
wore males, All were feeding whon mhot. The collestion was made at intervals

from ¥ny 35 to September 13 (Table 20).

Table 20
Besord of Stopmoh Exwminatisns of Jommon Tern

ly—p May 285 10:30 Ad.t fish and bestle fragments, tr. {Rorth Point}.
By~ Nay 2D; 10130 AJia: ompYy. (Horth Point),
Se=-F Nay £6; 10:00 A..: 1 Lake Shiner, .8 ce (mouth of Sebewaing River).
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4.==¢ June 2y 12:15 Po¥.1 1 Perch, 1,5 ce; insect fragmenis, tr. (Fieh Point).
Be=ed Juno 2§ 12:18 Pie: 1 Lake Shimer, .0 0¢; 1 drsgonfly nymph, .5 ce
(Fist Poind).

8.~ June 2; L3:16 Fule: Tich fragments, t». (Flsh Point).
To==d Tuly 19} 9:4D A 1 Leke Shiner, 1.6 oo (mouth of Sebewatng River).
Bew—d uly 12; 8130 PeM.: 1 Perch, <6 00 (wutk of Sebewaing River).
.~=dd July 2L; 9145 A.k.; 1 Lake Shiner, .2 e¢¢ (mouth of Schewaing Aiver).
10.-=0 «in Fuly 27; 3:45 P.M.: 5 Porch, 1 6g. (mouth of Sebewning River).
1l.—~o¢” Tuly 8Y; 3140 P.i.: )1 Colden Shiner, 4.0 co (mouth of Zebewaing River).
18.~~p July 87; 3:45 P..: expty (mouth of Sebewaing River),
13 ;e <im Daptouber 1E; 10148 PJiiet empty {(moush of Sébewaling River).
14.-~8 «im Septesbnr 13} fish fragnmentes, tr. (mouth of Sebewaing River).

It may be noted that B8 of the stomachs exsmined fish only were found,
three stomachs hed mixed food and the remaining thres were eipiy.

These stommehs certelnsd 5 Persh, B non-commercial fishes (4 Lake
Shiners ard 1 -olden Shiner) and 1 drsgonfly ayuph which was the only ine
oot repressntotiva.

The comyereial fish were represented mlmtrieaily by S.1 ge., the
non-vomearalal fiszhea by 7.5 e, and the inssste by 0.0 ceo.

The commsreiad fish was reeoversd from 3 stomachs, the non-coumercial

fighos from U atomshs sud ths insesate from 1 stomaah.

A% lone Tree Island the most extensiwe sollsetion ond observation of
1930 was mﬁo. shooding wes done at osgeaional inmterwils fram Jume 1 to
September 13, and at different periods of the day from 4:30 A, to
6130 PJi. (Table 2l}. A total of 56 bimds were collegted. Dleven of the
birds anlleqted lste in the summer were young. 5Some of them were probably
transients Trom their more northerm dolonies to $heir winter homss that
Joinsd the group of young birds frax Loue Tree Islund.
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Table 81

Regord of Stomach Imeminations of Cormon Term
Frow long Tree lalaod, 1880

lee=g” June 1; 12:30 P.i.: fish fregments, 1 dragonfly, ) 1 stink bug,
«1 ga {a Trout Ferch 84 mm long dropped).
By=~0” Juns 1j 12130 P.M.: 11 Leke Shiner, 4 0o, (a Lake Shiner dropped).
Be==d June 17; 4150 P.M.1 1 Pered, tr. 1 lamellicorn bectle, tr. {A Leke
shiner dropped). : ,
4.-~¢" Juns 175 4330 PM.1 ) Lake Shiner, tr; micro~crustagenss possibly
from the fish (4 Lake “himer dropped).
Bamed Jume 17; 4130 P.i.: ohitinous Crognents, tr. (4 Perch ‘ropped).
Bemed’ Juna 17; 4130 PuM.: 2 lLake Shiners, 2 c6. (A Luke Shimer dropped).
Tommd June 173 4330 Pdde: U3 mayfliea, 2.5 ce. (A Trout Perch drepped).
Bo==d June 17; 4:30 P.H.t 6 Leke Shinors, 11 ce. (Bond 371887; i Lake
Shiner dropped). :
9,8 June 18; 1 Trout Perch, tr. (A Lake Shinar,dropped).
10.dF Jume 183 & Lake Shiners, 4 co. {(Bend 401444] A Lske Shiver dropped).
1ll.~=d June 18; £ Laeke Shiners, 2.8 o0. (A ?mm Perch dropped).
12,~=d' Jume 161 1 Lake Shiver, .2 co) 16 Mayflibs Bymphs) {4 L ke Shiner
émﬁpﬁd).
183,~=a" June 21l; 5300 P.M.: 7 Lake Shinere, ib ec.
l4.~¢ Juns 21} D100 P.M.3 17 Qarpenter snta, .7 oo} (thoraz und heads mostly).
15,»=¢” Juse £1; 5100 P.M.: 1 Leke fShiner, .& coj 1 Blagk-ncse Shiner, 1 cs.
{s Lake Shimer dropped).
18, ~~¢" June 21; 6:00 P.M.: 3 Lake Shiner, 4.5 ¢ej 1 mayfly, tr. (A Lake shiner
dropped) .
1? “"@ m al’ 5‘@ Pnﬁu( 5 Wﬂicl. trn
18,»~d June 2%} 5:00 P, 21 Carpenter Ants, 1,5 ce. (heads, ete; A Leke
shiner dropped}.
10e==d’ June =8; 8300 P,M.: chithous fragments, tr. (& Lake Shiner dropped).
ROew~d Jume 22; 8:00 FPM.: 3 sayflies, tr.
Zle=~g" June RBB; 6100 P.M.; 24 Pareh, 4 co} 2 lLake Shiners, 2 oe¢. (the
largeet £0 mm long; a Leke Shiner dropped).
ERe-=d' June 22} 6:00 P2.¢ 11 Lake Shiners, 16 ce. (A Xzke Shiner dropped).
£3.~»d June 24} 7:00 P.M,2: 4 lLake Shimers, 8.2 6oy 1 Spot-tall Shirer, .3 co.
fde==d June 24; 7:00 P.¥.: & Leke 3himer, 1 se} 3 Blunt-nose Shimer, 5 ce.
2B.~=d June 24; 7:00 F.M,: 13 Pexsh, 2 00§ 3 Plke~Pareh, 2 ce.
B8.~=g" June 24§ 7100 PM.t fish fragments, tr. (Trout Perch drepped).
E8,~-9 June 28 915 Pt 4 mayflies, .8 go; (and fregments).
W--—g June %;6:15 PMey w2ty
o=y Jume 30; 1148 PM,: 4 Pereh, 1.2 cop 4 mayflies, tr.
51.--0" Juns 30) 1l:4B Poi,: 3 Fike Perech, 8.5 ee} 15 Lake shiners, 7 ce,
sa.--g June 303 1145 P.M.: enpty.
.-9 Tume 30; 1145 Pudie: ompdy.
4.~ June 30] 1145 P.M.: empty.
38.~=07 July 1} 10148 A..: £ Loke Shiners, 1 oc¢. {Leke 3hiner dropped).
S6.==p July 13 10345 AL.Me: smpty.
37e==d July 1§ 10:145 AeMe1 & Pike Perch, 4 0o} 4 Leke shmers, 3 o8, (Dand
410543; A Lake Shiner dropped} .

B8~



38 med’
39 =mp

4y
ai—p

LI
43.

“Q ""J’
48 0 med?
4y =’
4.‘7 c""‘g
4B g
40 ywed’
50 r"-‘?
BY gmegy
LERE Y
ﬁan""g

July 1;
Jaly 83

Jaly £j

July 23
July 2;
July 2}
July 2}
July B3
July 23
July 23
Tuly 33
July 3;
iy 33
faly 43

19145 A.Mer 3 Loke Shiners, 3 coj (4 Leke Shiner drepped).

8100 AJBMet
43% .A..Q_ngi
5100 AlMas
4330 A.Mgl
B:00 ﬁ_pﬂal
5&% ,A,AMQE
5100 A.Ma:
5;:08* At
«550 Aiﬁ.g
7140 Pui.t
F14l Peles
B0 Pt

July 24} 8:30 P.Ma:
Jualy £4; 8:30 P, avpiy.

empty

1 Trout Perch, 2 ce. (anterior half some).

aspty.

1 Pereh, 8 da. (1'7 mm, long minus head).

enpty

#ish fragmente, .

enply
ompty e
t ampiy.
cnsaty.
8 nayflieas, t.r.
emp by,

8 lake Shineras, & 6d.

By July 24; 8130 PM.:

£ Peroh, 2 ooj 1 Lake Shinar, .5 cej 1 Trout
Pm. 1‘5 m. . .

88,-=g Tuly 24j
98,~=a"7 Iuly 543
74emg JTuly 345
S8eemt? Tuly B4g
89.~-p7 Fuly 5}
80~a7 TJuly 283
morning).
8L.—8 July 25j

8350 P2
G130 P

B30 Pl
5H1GO Pullat
B0 Po%!v

ﬁlﬂo Palie:

enp Y.

Tigh fragnents, tr.
$:30 PuMe: fish fragments, tr.

§ leke 3hiners, 2

eo, | 81l teil parts).

4 Ioke sShiners, 3 co,

1 'i?mut Perek, 2 ce. {bird found rollowina

1 Troul Pat'esh., tr. (’m@ otoliths).

68yt
63 -"'*9
644
6.3
“r“&’
87 o ==o’
Gﬁ.*-@
09 o =ed’
70 el
715"‘-&
'?8 .""'a
74 vt

ingust &) 8110 P.il.: emptly,

Auguet
Auguat
August
Augnast
August
Auguot
August
Aagust
Augast
ragust 20;
Aaguest £20;
hoguet 204

£03
203
203
203
4]
203

118 Pt
4118 P. Mt
4118 Poliat
4115 Pl
6:1}5 PJiat
4315 Puldet
‘315 Pollal
4:18 T.M4!
4;18 P.M.1

83 8:10 P41 & Perall, 2 00,
85 B:10 P.B,: & Lake Shiners, 2 cd.
61 8110 P.M.: fish fregments, tr.

7 Peroh, 8.0 oe.

fieh freguenis, tr. (BFand M@).
fish fragwonts, tr.

aapty .

oty «

enyty.

empiy e

fish frejuantz, tr.

emp iy,

4118 PJd.: 2 Peroh, 3 oc¢.

4115 P,N.: 6 Leke Shiners, 3 oo. (Band AS74287).
4115 PMet 2 Perch, 1.3 e ‘m 4A374100).
4115 Poidat 1 Loke Shiner, tr. (Band A364078).
1:80 P.Ee: smpty.

1150 Pt anphy.

1:30 P.M.t 4 Peoreh, 6 2a.

KIW p-!nl “Wo

D100 Pulie: Tish frogasnta, 0w,

B4,~~G. im August 21} L2100 PMet fish freguents, tr.

Bie—g {m Auguat 51; 4100 P.Mey anpiy.

88~ < im Jeptember 125 2130 PM.t 1 Ferdh, .0 oo,

75, AW‘ m;
W.-—ae-hu A-mﬂ‘ 203}
T8o=wdd eim Avguet 205
T0e==gp—1im August 21§
80.~=g «<im sugust 21}
8l <im Auguast 13
w.—-—a\_m ﬁmguat BL:
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A point was mads alw during this period of ahoatingfbirds carryi.ng
fiah/ in their bills, most Trequently Leke Mnu;w;;t;l;n: obirdn, all males
wore shob, It was obseprved (a8 alav in 1081) thet one biyd never curried
mra then ose fisa at o Yime, Thims observution doen not agree with that of
Mr. Framklin B. Guwmpboll, who was cited by Forbush (1928:108) as nainteining
tiw.xt ‘a ;‘em aurried thyee o four fish at a time in its bill. My
obssrvatiun, however, dorraborutes éne freom Altyre, Scotlemd {1847:1879)
where 1t was nofed that the bimis fiy up %o thelr youngz with every sand-cel
avuaght.

Out of B6 stonmehs ;a-xw!m‘!i, £7 wore emply. This rasher high rate is
pertly duo % the oircumstance that quite a number of $he birds were shot
vory sarly in the morniﬁg. wheh moat of m ere still empiy.

A total of 79 commersial fidhes wers redovered, &7 of which were Perch
and the balsnge of whioh were PikefPeveh. The nom-commersinl f1shes weve
represented by 112 individudle, nnd of thess the Lake Shiner sppeared in most

of the asiples, Brown lrakes xkagenia y Carponter Ant%e, cnd u;knmla

in opder of their abundange, coxprise most of 98 inseots

recovered,

By volume, Perch measured 38,5 os., PikspPerch, 9.0 ca,, the non-
cosingreial fishes 109.8 cc. and the insesis 5.9 oo.
© Pereh wers recsversd Irow 1% stommaohs, Pilwf?arch from thresg the non-

gomagreial fishes from 34 and the inseots rrom l2.

F. Aressa County
In three pericds frem June & to Yuly 31, seven birda (6 males, 2
fernlen) were collscted fyom Arenas Jouaty ( Tabls 28). all the birds ob-

tuined were feeding snd posaibly had their solomies at Big Charity Islsnd.



Table Z2

Hsaord of Jtowaeh Examinations of Coxmon ferm
li==g June 8; 1 Lake Ebimer, 1 ooy 4 mayflies, tr. (near iu Gres).
Bee=07 Juma 8§ 2I mayflies, 2 a¢. (mesr iu Cres).

Be==g? June 7} Tish Peagments, tr, (near mouth of Aifle River),

4e==g? June 7} % mayflies, fraogsents, tr. (nesr mouth of ifle River),
Boe? July 31} § Perech, 3 oo, (mesr wmouth of Rifle Mwver).

G.~=p July 81; 1 Poreh, 2 sg; 2 Lake 3biners, E.5 oce; 1 Trout rersh,

«8 89, (near mouth of }Hifle Iiver),.

Ps»=0 July 313 @ Lake Shiser, 7 ce} 1 Trout Perch, tr. 1 lamellicorm
beetle, .5 26} 1 viger moth, .5 oo,

4 suppary of the study of this collsetion indiwated that three
stomacho contained fish only, two insdps and two with mixed fish and
ivasst food.

3ix ocemoroial fish, all Persh, 14 non-oomsereinl fiah and 30
inasscts were rsgovored,

By volume, the gommercial fish displsased D oo., the non-commercial
fishes 11.3 e, und the insests 3 oa.

Commwreial fiszh were rocovered from twy ntomacha; non-eommeraial fiashes
and insects frox flve eugh.

o. Zinsomizg

in 1030, fifteen birda were colleated Irom FPlroonning at four different

perioda from June 7 to September 15 (Table 23).

Table B3
Regord of Stowseh Exumingtiona of Uommon JTerm
Irow Pincomaing, 1930
lowed June 73 5:130 Pele: fish fragments, tr.
Beewd June T§ 3130 PMer 3 mayflies, vr.

Bewet? Fune 73 3330 PoMat 16 mayflies, 2 0d.
4o==g July S1; 5 lLake Shiners, & co.

e o



Sem=g July 21; 7 Lake Shiners, 10.5 ce.

G,~~p August 19: fish fraguents, tr.

Tawwt? suzust 193 6 Yoreh, 5.9 ag,

Buee? suguat 19: & Farsh, 3.0 os.

Gomed sugust 19: B Perch, 4 oa.

104~ ugust 19: & Perch, 4.0 co.

1l,=~¢" isugust 18: 1 Peroh, 1 ou.

li,== 3eptembor 15; 3:00 P.M.t 1 Perah, 2 oo,

13 o=’ Septembor 1B; 011D Pl,1 1 Peroh, £ vej 1 7estorn Urausshopper, 1 eo.

lip-g September 15; 5118 P.M.t § Perch, 8 ce. (Band A35409L; 1 lake
Jpiner, 1.5 oa,dropped).

15,«=0 september 18; 5:15 P.las ¥ Pereh, 6.8 coj 1 Lake Shirer, 3 ce.

The figures in Table 23 show that 1E out of the 1U stomaohs atudied had
fish only, .2 had ipsectis and 1 hed mixed fiah nad inseet food,

There wers recovered 29 Perch, making up gwlume of 55 cd., 14 non-
ocomereial fish, all Lake “hinees with s displaced wolume of 20 c¢g., ond
19 insects, ma%ly Brown rakes, which mecsured 3 go.

The Pereh ware obtained from 9 stomuchs, Ioke Shiners from 4 and insects
from 3.

He Sefos Island snd YAGARARY
on thrn dates from June 8 to Jume 25, 1930, 1l birds were cbtained

from Defoe Ialand (Table 24).

Tuble 24
Besord of Stomseh Namuimations of Common Tern
Erop Defos 1siand and Vieinity, 1950

lowm hma 8; 12100 M: ) leke Shiner, 1 coi 1 Trout Perch, 2 caj 1 log
8.5 oca,

B g’ Juno 85 12:00 ¥s 1 Spot-tail 3hiner, 3 o0,

Bemeg' Jume 8; 12:100 M} fish fracvents, t2.

4,~=g" June B} 13:00 ¥:1 epiy.

Be=ed' Jume 83 18:00 M: wipty.

8.0 Jume 20; 4130 P.s: 1l Luke Shiners, 7.0 ce¢ (tails mostly; 1 Luke
Shiner dropped).

Peemd' June 25; 5130 P.M.: 4 Pereh, 1 00; 19 Luke 3hiner, 7 oo,

Be~ma® June 28; 5150 P.J.: 1 Spottall Shiner, 3 e, (Lake shiner dropped).

9.--9 June 253 5130 p.hi. 8 Trout Pereh, tr. (3 otoliths).

10,==¢ June 203 8130 F.at 1 Peroh, $r, {(fragxents),.

ll.-g June 20; 5:30 PJet 1 Porech, tr, (frogments).

1Z,4=9 June ub; O:30 P.M.1 ohitinous fregeents, tr,



The collection from sefoe Island in 1930 included 9 stumachs with
fish only, one with inseot fragments, and two that wers empty,
There wore five Perch with & wolume of 1 ce and 37 non-commeraial

rizhes saasuring 29 ae,
Perch were noted twics, the noh-commerciel © times and inseot fragments

Qn‘ﬁao
I. Big Charity Island

A dayts visit b0 the Big Charity Island, fer out from ahore in the
mouth of Ssginaw Bay, on June 28, 1930, y@ilded 14 birds (Table £5)., 4All

the birds were obtained sbout 9180 i.d,.

Tahle 28

Heoord of Stompsh Zxmmineiions
From Big Charivy Island, 2850

lewed June 23} 93130 i.Me: 1 lumellisorm beetls, tr. (1 Spot-tailed Shiner
dropped ) . ‘

Beweq” June 25; 9:30 AJdi.: 3 mayrlles, tr, (1 Trout-Perch dropped).

Be==0? June 233 9130 At 4 Lake Shiners, 6.5 ce.

4o~ Jums 233 9:30 A.det 34 mayflies, 2 co.

He June 28; 9130 AJd.: § mayflies, tr.

Byme7 June 23} 9130 s.M.: 10 mayflies, 1 co. (snd fragwents)

?.--g June 233 9130 AMue: B mayflies, tr.

8,=~0”7 Juns 253 9:30 AM.1 5 nayflies, t».

De==d” June 33 9130 At 5 mayflies, tr.

10,«~0” JTune 23} 9180 i1 3 mmyflies, % oo,

He=o” June 23; 9130 A.Met 34 mayflies, 3 co.

12,~=0" June :3; 9130 si.M.: ) Lake Shiner, 1.3 ce.

Lo June 23; 9130 i.Met 16 meyflies, 2.5 ce. (and fragmenis).

M,~=g" June £3; 9130 A.M.: 1 Persh, 2 ce.

The data show that 3 stcmmchs had nothing but fish, while 11 others
had insects only, mainly Brown Drekas.

One Perch with a volume of 2 09. wss recovered. The non=dommersisl
fishes (Leke Shimer enly ) were represented by 5 individusls having a

total volume of 7.8 se, obtained in Z stomachs, Insects, 111 in all, making

a total volume of 9.0 co. were collested from 11 stomache.

-



7. Zawss City

on July 30, 1930, fourtcen Dirds were obtained nesr the north point of
the bay, They wore taken while cungregating with a few herring gulls about
an 0ld dook near Tawae City. ‘The remilts of the exsmimation are shown in
Table %6,

Table 26

Zxom Tewas City, 1980

lo==: July 30; 3180 P.M.: 8 Parch, B cei 2 mayflies Iregments, tr,
Be=eduly 507 21830 Puli.1 6 Lake Shiners, 4.5 c¢.

Je=wJuly 30} 2130 P.M.1 4 Porch, 3 eco.

4o~~July 80; 2130 P.M.t 1 Persh, 1 o0} & Lake shinar, 3 ce.
By==July 303 2:80 PJ.1 1 Pereh, & co; 7 usyflies, tr.
So-=fuly 30; 2130 P.M.: & Pereh, 2 voj 1 atink bug, 1 eo.
8,~~Fuly 30; 2:30 P.Ma1 L Lake Shinar, 1 ce.

Pemeduly 30; 2130 P.¥at inseat Lrasments, 2.

L0e==Tuly 30; 2130 P.}.3 empty.

1le==July 30} £:30 PuMet 1 Perdh, .5 co.

18,==July 303 2130 F.M.t 1 Perch, 1 ce,

13, ~=July 30; 2130 F.M.1 1 Loke 3hiner, 1 ee.

14.~=Tuly 30; 8:30 P.M.: fish fragwnts, tr. :

1!5.-0 im Augast 18; 1130 P,y 1 Lng ?mh. 1.b co.

The rigures show that 10 atmoha bad fish only, 1 hsi nothing but
an 1nsoct freguent, 3 had mixed £ish and innct food and 1 was eupty.

A %otal of 22 Perah with a tota) duplacwont of 14.% oo, #ae Ye-
cméom from B8 stomsfgs. 15 non-comrohl fish, wostly Lake Shipers and
meaguring 13 ce. were regoverad five tl.w‘-n.‘ Tc# individual insects with
a resorded wlwne of 1 os, wers noted faur times,

K. Swmmary of stomach exsmimation for 1830

Table 27 presents the dats and compusations of thu food of the Cormon

Torn 1in Saginew Day in 18830. The dats are based on the studies of 240 stomache

oollected from 10 places. OFf thess, 149 hed fizh only, either commercial,
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Table 27

Rata and Computations on the ¥ood of the Cowmon Tom

Food types
and items

Tunber of stomachs
containing each item

OUMMEROIAL FISHES
M
(Barea flaves-

nﬂ seansnasesdd

agaer 6.” -]
Blagk-none Shiner

(Notrepls
Baterolepta)... 2
Spos=-tall Shiner

vy et
{ 4

Trout Pfrahy
(Pergopsis cmisgo-
w evosassesald

feeding at amy givan
$ime on each item

Fer cont of bixie

b4

1.6

30.4

8.0

ot

8

4.0

in Saginaw Bay, 1980

¥umsrieal determination Volumetris detersination

by food iteme by food items
43 B2 8% ITHRE
MR T A
248 faF £a¢& PBPs bsp Bm3

196 93,1  21.28 196.3 04.8  36.83

13 6.9 1.7 107 5.2 2.0
s 1.2 0.8 7.0 3.8  1.31
l G.s 0.12 ‘.5 1.5 g.“

293 88,5 3B.42 P48,4 8l.4 48.04

8 1.8 0.78 4.5 1.5 0.84
v 2.1 0.86 15,3 8.1 2487
1 0.8  0.18 0.z 0.1 0.04
2 0.8 0.%4 7.0 8.3 1.31
11 3.3 1,33 9.3 Bl 1.74

Rumber in ave
meal of dMrd

0,732

0.054

0.017
0.004
1.2881
0,025
0,029
0.004
0.008

0.040



Food types
and 1tenms

containing emch item

Kuzber of stomachs

Killifish
(Fundulus

%MBI;---..-:..‘

IRBECTS
Mayfly

(%&Ma

1+ seaasevenaslll
%amY :
m.....-...--l
Garpenhr ént

Lamellicorn bestle
{Searabaeidne).8

mgw mth
(Aratiidag)e...l

Dragon fly
nsiadesscanenssl

Yestern Crass-
hepper

Commereial fish . B9

Non=gowmereial

fioh0BeressoneneeslO
Insoots.coosevenes 3§

Tbmiiﬁlctlliwil.m

fasding at any glven
tize on esah iten

Per sent of birde

10.0

ok

«8

«B

od

o4

ok

4

3.6

42.0
15.6

8l1.2

Humerioal determination

by food 1ltems
. »
2 é ! g g . g g
8.8 P
243 £aF £ag
4 1.2 D.48
B38 77.8 28,77
1é 5.8 1,93
38 1.4 4,59
a8 0.7 0424
9 2.9 " 1.09
l 0.3 0.12
1 0.3 » 0.18
1 0.3 0.18
l D3 Oel2
Suemary hy Typea
189 . BR2.8%
351 40.00
307 37.10
821 99.95

Velumatric determination

by food itenas

> 4+ .

§s £

8 8, S&
y-4r- E F é e ng
& ﬁ o s IS s A

18.8 76,3 S.49

a.s 1'2 0‘“

Ha8 8.9 Q.41

1.1 4.4 D281

0B 1843 8 0,09

tra. tr. tr.
0’5 k.o 0-09
Qeb 2.0 0.09
1.0 4.0 0.19
Z07.0 38,84
30,3 56 .58
24.7 4,82
883,0 99.89

Number in ave.
mesl) of bird

0.0L7

0.993

0.067

0.188
0.008

0.037

04004
0.00¢

0.004

0.004

787

1,379
1.378

B.4id



non=gommereisl or a wixture of both types| 29 hud insects; 21 had a mixturs
af fish :nd insect Topd, and 41 were oagaty. The birds were shot at

soattered periods through their feeding houra as shgwnn below:

Time Ro. of Time Fo. of Time No, of Time Fo. of

Shot birde ahot bipds shot birds shot = birds

4130 A, 8151 Ao, 12:31 P.M. 4131 P,

0 8150 Adiese el to 10130 ix.ié.nﬁﬂ to 2:30 Polese = 0 0130 PalNee2?
{ . . .

8:31 A.M, 10430 4.M. to 2431 P.M. 6'31 P.¥, to

0 8130 AHserew 1330 AulgnneedB 0 4330 Pueces B 8130 Peoineeeeld

The records show that lé44 moles, Dl feusles and 8 young Common Terne
were studied, A few were not sexed,

Am for the previous yesr the last golumn in the table (2% gives the
average number of individuals of eash food item assuwwd to de tekem by one
Common Tern at one fesding $ims. An estimate of total destruction iy’
the Mn Terns in Saginaw Bay during the period of their ocourrensce in
1930 was obtained by the method used for the 1929 sample, me indieated on page
7.

By estimmting ths mumber of birds occourring in several places at ce~
casionsl intervalm, it was estinsted that sd dally sverage of 1680 feeding
birds were in the bay in 1030 for a period of 190 days {from May 3 to November
10)s This estinmate was made %o include all ths Cowmon Terns that feed in
Bauginaw Day., During the firat week of Ney, thexre wers found s few birde
whioh were mipposed to De $runsiente ia the region, hesitating on their way
to piek up fish here and there, Similarly, later in the asesson, a few of
the migrating birds stopped at eerimin solonles Sn Saginaw Bay and joined
the young that wers prepering for thalr scuthern journey.

The firat record of thelr ccourrence in 1930 was on May 5. It was
supposed that only 50 birde were present in the whole Saginaw Bay on this

date. This inoreased little by little until about the 20%h of Msy, when
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about 1,000 birda were supposed to cveeur. The height of their inerevase
was attaingd st ndout the end of the rﬁ.ratv weeX in June when 3,700 birds
wore asupposed to be in residence. The greatest number »f these ocourred .
at Lone Tree illand. At about this. date (June 10}, 1,167 nests wers counted
on the island. It wes estimnted that at about this tine, 3,000 birds oe~-
ourred in Loim. Tree Island, 300 on Piteher's Reef, 300 on Send Peint and
200 on‘ Big Charity Islend. This number was maintained until about the l4th
of July when 2 few young birds were sble to teke sare of themselves. The
adulta then started to leave for some othar plagea, presumably more southern
then this bsy. The nunber bogan 3o dedine gradually but was supposed to
flugtuate as sometimes a few birds from the north would come and fwed in the
bay. By September 1, there wero supposed %o be pr«am§ 1,000 foeding birde.
All breeding birds mmst have gone by this time. This aumber of 1,000
was believed to be mmintaizved es lute ss September 17, as those lesving were
ocoustantly replaced by the birmis coming from more northern colonies. A
gradusl desline was noted thereafter with occasionsl flustuation. HNo=t, if
not all, the birds present beginning with the sarly part of September
were young of the yesr. '

Having oaleulated or estimated the aversage ration for each meal of
the Common Term in 1930 the nwaber of times eaeh bdird refills its stomach,
svery day, the average daily sbundanes of birds and the period of their
residence in the bay, the estimate of the total muder of sach item of food
esten by sll the feeding Common Terns in Sagiuaw Bay for 1930 may be
roughly approximated as followst

Commerolal fishes

POrohecssnasssossscoscnncnnssarennsel, 889,000

PikaePerdh.ceovasssraencsarsnssnvessnr 1&4.900
Total commsreial f:l_nhﬂl-u.......-.u....-..........2.103,000
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FNon-gommeroinl fishes

Slunt-nose NiOnOWessevcnvesvionrensaeseadd 000

Loke SRINEF.svecssosvasioncnananenne ..5.2&4.000

Spot-tall BHinBrecevccopssesanssscnnse 78,000

Black~n08e GhineXr.ecveecasssssvcesscas 87,000

Trout M'.no-n..'-nytcv;io---i--ar-- 183,000

Fepona KQ1LiLigBeccscnssvnvnsasrensnone 45,000

Other T1aR8B nsvrarsnvaosrinsencnasoses 55,000

htu WGMNIQI fismﬂﬂlthoatlni.n"Q-i'Q.nl--nﬁpns"Gaﬁ'm@

Insegtse
#ayfly (Brom Dﬂka).....-..--..-.....2.%2.’900
Hayfly (Mackerel) seesearssnnssvaracnns 1?9,0@0
Gﬂm’n“tﬂr M‘obonoili!!.oos-.lni--unl. 438’900
Lampllicorn Deetleo€@ssnessssssernnssves 99,0@6

Uther InsodtBuesessnasasssnsnrcnnsssen QB,OW
Total 1!“6‘!:;.-&--it-@.-....--,---ccqonquu_c-uc.qq--.-.3,@1‘,%@

L. Yood of $he young

It will be observed that the estimates given in thae pregeding pars~
graphe deal only with the feeding birda, They 4o not include the items
suton by the young terns when they wore depandent upon the parents fox
food. -

ao

From an observetion described on page 16, it was definitely proved
that the fish offered to the young were freshly killed, but the nusber of
fish given each day was not observed until in 193). This observation will
be desarided later {pp.!/9-122), %e need repeat here, for purposes of
somputation, only the resulte obtained.

On the average a young Tern was found to be fed eath day 16 fish.
The fish eo utilised consisted of B per cent Spot-tail Shinars, § percent
Pereh, 5 par vent Trout Pereh and 85 per cent lake sahinors;

Artificially fed young Common Ternms ate a minimum of thwee and a

neaximm of &5 mmws, or 128 mayflies, dally for shres days., The bird

however, when fed a minimum diet showed aigns of debllity on the fourth

; 0) ,
day of feeling. (Plete Vil fig. Z5) shows a bird artifisially reared pert

of the time on a minimum snd part of the time om s maximmum diet, in
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gonparison with two othors of the same oge fed by their parents.) The
minimun nunber of three minnows wers offersd =t three different periods;

one in the mecrming, one at¥ about a;aa Pde and enother at nbout 8100 .M,
while the meximon mumbsr waz given sd libitum the whole day from 5:30 R.M.
to sdout 8100 P.M. (The Heinroths (1988161)) fod o ¢ onmmon Term with amall
fish and obsarved that there is a preferenss in the kind they devour.

It was also observed that the young birds become independent st about
the 20th day afteyr hatghing. Toweva, thsy gensrally start o he fad shen they
ars two doys old, vexy ssldom on their third day, as also observed by Jones
(1906:42) & period of fesding the young for 18 days ia therefsre utilized
for the ecoputations given below.

An sstimate of the mumber of young belng fod f{e rendered vory dtffioult
besnuse of unsetiled climatie conditioms, starvoticn, imperfeot sitting,
parental deserition and invasion of predstors (Plate VII, fig. 1). These
fastoras oaused heavy and sporedic losses, whish were very diffieult %o
snalysze, lagk of food and long drought wers susgested by Calloway and Thomp~
son (19141271) =s causes of mortality. ¥loyd (1925:158) bellevsd that sun
and rain destroyed young ;‘i‘ms in largse numbers. A further difficuliy lies in
the rather lﬁ,,ng paﬂéd aver which thb__ youngz are hatohed, causing sontimmas
additions to the stock of young., The first young in 1930 were hatehed on
the ssocond day of Juin hatehing then eontinued until apout the laiter part
of July but had its height rbhous the end of the first week znd the first
part of the secand week in Julys

In view of these diffioulties it was only possidle to make a rough
estimate, shich e that sbowt 1000 birds weme reared to the flying stage in
1930, and that about 2000 had failed %o reach thes flying stuge, but had
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beon fod for an averege of five duys, 3
By using the daia obtained avove, it is computed that the 1000 birds
during their stags of dependendy would have eaten 342,000 fish, as follows:
17,100 Pereh ' 17,100 Trout Perch
17,100 Spot~tail Rl £90,700 Leks Shiners.
Tha birds that ‘had aot reached the flying stage, sasaming thot tiey were fed
on an aversge of five days each, would have consumed 180,000 fish as follows:

8,000 Pexeh 9,000 Trout Perah
Sl'llﬂch
9,000 Spot-tall Minmows 158,000 Luke Shiners
The romit of this sstimating is theat ihe dependent yom Commmon Térne

in Saginaw Bey in 1980 ate:

26,000 Perch finglarings 36,000 Spot-tail Shiners
448,000 Lake shinsrs 26,000 Trout Pezeh
M. Swmmzy for 1830

Briefly swwerizing, the Comgon Ternm in Saginaw Bay in 1930 are

estimated to have eaten:

1,956,000 Perch fingerliugs A

144,000 Pilke-Pearch tingerlings

4,182,000 non-squmarcial fishes, largely Lake Shiners

3,417,000 inseats
This shows that the birds had eaten abpous Ll times as many Porah us had boen

. t

destroyed in 1929, which was a very unfavorable year for the /@«ms in the bay.
The PiketPerch fingsrlinzs, eaten to the estimated total of 144,000 in 1930
represented an addition tg thn'xmm dietary 9f the Common Tern. ibout

twelve times as msny non-commercial fishee az were esiimated %o have been eaten

& About 70 young were raarad at Big Charity Island ond the reat were from Lone
Tree lsland. Por no known réasan, no young was reared at the oolony in Sand
Point although there were eviienoes that the egus were hatshed there. It is
very likely that the young had besa molestod By oither mmmmlism or avian

predators whish could not de resisted by the few Common Terns aesurring there.
It might be mentioned thet on Jume 11, 1951, a Snowy Owl (%o«a yten )wes

shot at lone Tree Island. ¥From 1ts stommch a head and two CRMOTL

Tern wers recovered (Manuel, 1931:508).
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in 1089, werv inoluded {n the b1l of the feed for 1930, 4in indresse of about
800,000 insucts wore clao vegictered in thae total food from 1929 to 1030,
The signifisanse to the commercinl fisheries of this destruction of fish

1life will be disoussed in & letter section of this report.
3. RESTITS FOR 1971

In 1931, a total of 3853 @m&n Tarns was collscted frox five plases. There
was 8 notable insremse of birds in and oxound lone Tree Islewi as a result of
vory low water whiuh daused the exposwce of more surfsce area within the island
and the existenca of one islet muitabls for their breeding st sbout ome kilow
meter to the morthwest. un the othor and, the breeding ground at Sand Point
me tota;.],;r given up by the birds, duo ;mrms to its direct conneation to the
mainland 82 a rosult of Yhe elimination of the ciamnmels that surrounied this
place in the two pracedinyg yoars.

Further observations were conduoted ip 19351 to chesk (1) the period of
digestion of A pumber of fish; (B) %0 find which of the adults bring fiah %o

the neat, and {(3) the quentity and kinda of Tood fed to the nestlings.

A. iops Ires lsland

Fran Lone T7ee Isleud 307 birds, representing 87 par cent of the yesr's
collecticn, were obtuined from May Z4 to July 20 {Tebls 28),
Table £8

Hesord of Stomaeh Exmiinetions of Cowson Term
From Lone Tree Ilsiand, lﬂl

lo~ep Moy 24; 1:00 P empty,

2= Nay 2435 1:00 P.M,t 20 Lake Shiners, ? co. (enrrying aiiner),

Bewwd” Ney 24) 1100 PJl.: B Peroh, 3 o9; 1 Lake dhiner, % ce

4 y=qd ¥ay 243 1:00 P.M.¢ ap iy

Sa~=07 lay BA} 1:00 P.M.1 empty.
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8 o =gy’ w M; 1!65 P.H.x %ﬁy-
June 11; 7:36 F‘.k.. = Leke Emimrl,, 8 o0,
June 11 7330 Pu.r 1 Pareh, .5 o8 3 Carpenter ints, tr.

Bl""
9.."9
100""9
11.*-9
LB;-—Q
13,
14.3
-"Q
uo""‘i
17.‘
mo"'_ga
80 g ==&
Elo""@b
23»"-6'
£8 o ~ed’
3‘."“'&’
%o"‘"&
%u"&
2T soondd’
20, ~d’
20y
B0 ety
5]--"‘"6,
38 soet
%o"*&
3G om0
38.~-d
57 st
56 s orts”
- .
WD""Q"
‘1.“.6'
42 —~d"
‘5.-—5‘
44 -
.
46.
iy
P
50 4 m=td’
5] o==d'
520""{'
. g
5‘0"""'@
50 eoedf
561"’"‘97’

June 113
June 11}
June 1lg
June 11;
Jupe 11i
June 113

June 31

Juge 11}
Juns 11;
June 11}
Juns 113
June 11
June 1)g
Juns 11;
June
Juns

June 11;

T1EO Plgt
7180 P.i.:
?lm Puillyt
7530 Paller
7380 Pl
’330 Paldet
W!&g Ppﬁ‘-
7180 Plﬁ»i!
71890 Pablet
7380 Poiled

7130 Pullat

7130 Pl
7130 PuMas
7530 PlM,s
7130 Pailes
7130 Pt
7130 Pdﬂol
i35 PJl.:
7330 Pelles
7430 Puliet
V130 Paliigt
7380 Pl
7:353 Folfat
8100 P.hgs
8100 Py
8100 PJMe

; 100 Pubayy

8100 Pt
8300 Pelly:
8100 Pt
E:’ﬁ@ ”.Hl:
Nﬁa Poncl

¥ Carpenver Ants, .

Pty

@Y.

3 Carpenter ints, tr,

ity e

Pty

epiy.

BPYYy

apty.

Lokl 3

8 Sarpentoer ,&ma, tr, {thomax).

wpiy.

m”l

anpty.

.ty

ﬂ“’-

@OtY .

enp¥y.

Ewtw"

enpty.

wmply .

by«

1 Pareh, 1 co. (carrying shiner).

& lake Shiners, 2 ea.

? Lake Shiners, 9 e

1 lake Shiner, .5 eg.

1 M $h1mr, .

LY .
ﬂ@t?-
Pty
2 Lako
®pLy.

Ghinevs, £ 60,

Jusll] 8100 PuMe: @upiye

June 11}
June 11;
Juns 11}
June 113
June 113
June 11;
Juns 113
Juns 113
June 113
Juas 113
June 11}
June 11;

3:0@ P.M-

8!00 Fallat
@100 Puen
9100 P
8100 P.t.:
2100 Poiles
9100 Pl
10T P
9100 B,

P00 Folier

8100 Poldet
: FRe) ?Qﬁbi

ozptY,

1 Lake

o) §y .

2 Lake
132

2 festles, t2. (mendidlae).

1 Perech, 2 oo} 5 Lake “hiners, 4 ca,

1 Lake Shiner, & ea.

1 Laxe 3hiner, t2.

1 Leke Shipsr, tr.

1 Lske thiner, 1 ¢o.

wapty.

P 1

ﬂhinﬁr, I‘ <1 N

Zhivers ' 1,5 oo,



57 == June 11; 9300 PJ.: aupty,

58.~p June 1B; A1B Lalie? @DVFe

B9y~mg Juns 12; 4115 doMe: aaphye

80.~-¢ June L83 5100 s.8.1 ° Perehr, 1 coj 2 'Luko chiners, 1.5 ce.

Blewadd Tune 3.!2; B100 AcMer 1 Perak, 2 ce.

82,eng? June 12 5100 AM.s empiy.

88.~=g" June 1%; B5+00 A,My; &ply.

84.-=0" Juma 12} 5100 AJMe¢ 1 Pereh, tr.

68.~—¢7 Tune 12y 5100 aM.r 6 Oavpsnter inte, tr. (therax).

87.o~d Jums L2; 5500 Adier emptye

88wt Juns 1i3 5100 AJMe: @pty..

89 o0 Juma 125 6100 Ayt orpty.

20, Tume 13; L1300 Adier esptys

Pl.e=g Juna 12) 11:30 AMai oDy,

Thewed Juny 137 12:00 AdMar 1 Lake Shiner, tr.

Mae~d June 127 11:00 AL,z 1 Peres, %r.

V44o~d Juns 123 11100 4.¥,: 1 Lake Shiner, tr.

Ty Juns 123 11100 AMe: wmpty.

F8eewd Jume 123 12100 AMl: Y.

99 .o=g Juns 127 11100 A.Ma: epiy.

F8ewe June 183 11300 Adisr 1 lemellicorn hectles, ftr.

2,=ntf June 1&; 11300 Audie: swpty.

80,~~g Jume 12; 12300 Ms 1 Perch, 1 ce,

Bl,==p Junw 137 L2100 H: eopty.

Gﬂu-"‘? June 12} 12:00 M3 1 Pereh, t»; 1 lamellicora buetle, tr.

w.«-f Jupe 123 12¢00 M1 smpiy.

86.~79 Jums 12f 1R300 ¥: 1 Lake Shinar, .3 e £ dragon fly nympbs, 2 co.

85.--9 Jums 12 12100 My 3 mayflies, trj 1 dragon fly nywph, .5 ca.

B8~ Jume 121 13100 My 1 Spetetail Shiner, .5 ed.

87wy June 12; 18100 ¥1 1 Lake Shiner, ti. ‘

fB.evp Juns 12; 13:00 s wwpty.

849 o June 13‘ 1&3“ ¥ 1 Pﬂm' 2 06.

90,~p Juns 18; 22°00 M: X lamelleiron bestls, tr,

Ple=-g June 12j 12100 Bz L1 dvagon fly nywphs, € ae,

9Beweg June 133 13100 Mt apty.

§8.~w? June 123 18¢(00 My O Lake mu.ma. 7 eq. (Band 378508).

P4,~-J Yume 18§ 1£:00 Mt 1 ake ‘%himar, 2 ge3 1 Spot-tall Shiner, X cef 1
dragon fly nyuph, e,

06 o=t June 153 13100 ¥t 2 dragon fly nympbag 1 ge.

98.-¢’ Jume 183 12100 Hy 1B dyegon fly mymph, 6.5 ad.

97 e~=® Fumd 125 18100 Ms 1 Leke Shiner, .4 ¢6j 4 Spot-tail Shiners, 3 cej
1 drogon fly Wh -~ +8 e&,

$8,~=d! June 125 12:00 M: ewply.

90 y=wd’ June 12; 18100 M: mupty.

100,~~9" Jume 1B; 1%:00 H; swpty.

101l.~~g" Juns 1%; 18100 ¥ 1 Cyprindiae, tr.

163’-“~d| June 123 AE: 00 M eniphy.

103 ==& Jume 1E5; 12:00 !l: -] mruu. .D 08} 1 drsgon fly nymph, .5 co.

106.~—~¢ June 18; 12180 @‘.M.: 8 Parch, £ a3,

108~ Juue LBy 12:80 P M.: 7 drugon fly mysph, 4 oo,

1;0?.“2 June 12§ 18:30 P« & Spot-tail sShiner, .5 ce {tail only)y
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HQ-‘*Q
140 t""?
4l e
14!-' Q"’"‘g
P
m t"""_g
145, “&

140 o“‘“‘e
147 oo
16—
149,

196 :’;
181 c"'"'d
1525.-'43‘
m.—-@
15‘«-3‘
W n""'&
1“. "“"é‘)
157 4=t
158, ~ud
lﬂ .-_J’

100.-3

June 1E§
June 1£;
Jusa 183
Juue 13;
Funa 143
June 13}
Jupe 123
Juhe 123
June 12}
June 123
Jung 134
June 18%
June 12
June 123
June 12;
June 123
Juns 12;
Juae 123
Jume 183
m“las

12130 FaMaz
12330 PoMa:
h;aﬂ J-‘!J’Jna
12130 PoXat
5130 Poilet
5330 P
5180 P,
B30 ﬁ’-ﬁv‘
5130 Pl ef
5130 PJIids
5‘;‘59 Pomil
b:aa k&l-
130 PoMei
B30 PMa2
D130 Pulla:
B130 PRt
8180 P.M.:
8130 Pl
G180 Pulle:

vy .

1 ¥rout Farch, 2 ae.

S 4

enphy.

mpty.

smp Y.

wty.

srp iy .

Pty .

aEpY.

1 Lﬂkﬁ mﬂr, .

1 Lske Shiner, tz. (Band 4326%1},
8 mayllies, tr.
& dragon fly nymph, & ao,.

aupty.

wphy.
i@i}h

wpiy.

1 Peivh, 1 093 & Lake Shiners, 1.5 coj & mayflies.
1 Lake Shiner, 2 co; 1 Trout Pereh, 3 co.

8530 Pable:
8330 Pulet
8150 Pgﬁi.z
8130 P H.:
8580 P,

11 lales Shiner, 7 o0.
opiye.

ety

ooptys

mly . ¥
Tuly 63
July 8
July 8;

Jady 93 6130 P.M.: empty,

Juiy €3 8:70 PuJhi.: enpby.

July 10 BIB0 A.M.: supty,
July LO; £330 Relie: ply.
July 10* B150 4.k, empty/
July 107 5:30 Adde: expiy.

July 103
July 19;
July 104
July 104
July 10

Ialy 193

July 10;

40L859).
July 103

July 10;
July 103
July 103
July 194
Jaly 10;
July 103
Jaly 10;
July 103
July 10;
July 103
July 10;

July 103

July 10}
Jaly 103

5:80 A
8;80 Ak
8:30 At
$330 Aekle:
Bi80 At
580 fLelie.
B30 Al

B30 Aldiet

10:30 Adliaz X
10:30 ﬁ;uni
l@m Kbl i
10330 Alntl
10180 adMe:
1&3 &0 .n.AIct
1020 halleat
10380 n.bet
10150 Adie:
1145 A.Me:
11540 AJMat
11:48 AMae
n:m Aaking

onply «

cup by

apty .

WHPEY «

ampty.

13 é\"“@h. 5 o

1 Pereh, # oej 1 3lunt-nose Linnow, .5 co. (Band

B i?orch, 1 o83 1 Trout Pa:mh, 2 oe. {Bund 372837).
Lake Shilner, tre

SIPEY e

1 Perch, 2.

1 Iake Shiner, trj 1 Spot-tail Shiner, tr.
L&m Shiver, tr. (carrying fiash).

l lh mm” r. ‘mim filh)-

eapty {asxyying rlsk}.

1 lake Shiner, tr, (arrying fish).

4 iake Shiners, # eo. 1 Trout Persh, 2 ec.

8 W-ert.‘? se {earrying fish).

1 Leke 3niner, te.

2 Lake Shiners, 1.9 geo.

1 Spot-tail shiner, .5 ca,

1 5 pot=tail Shiner, 5 co.

tr.



1814
ME.--Q
185.

10619
1680, =g
146 ."‘?
187 vr=g
168 o=
1704 ==t
198,
1?4.-"{
175, w—¢

178,
177 ::;

175¢"‘-€’
1?9 -"‘"é’
m."“d'
181 o=
183, —d
155 =t
184.
1861
lﬂﬁ.-ug

187,
mcﬁ

190.-e7
lﬁa c"‘"@n
102, -9
AT o

194 Q-'?
198 g
197, =&
198,~
199 et
209.‘-*2

by

208 ,e~fm  July 203 )

July 104
July 103
July 103
July 193
July 10:
Tuly 10;
Juiy 103
July 10}
July 16;
July 103
July 193
July 104
July 103
July 103
July 133
July 10;
July 10;
July 14}
July ié;
July l4g
Jaky 144

Suly Mg

July 14;
July 14;

Ty 143
Jaly 143

July lA¢
July 143

Ialy 143

July 144
Jaly 144
Jaly 144
July 14;
July 143 |
July 1&g
July 16}
July 1¢3
July 14
July 20
July 20}
Tuly 20;

G100 Kellss

alw' A‘ut a

113145 EAH-‘
L1143 iMat
11148 Al.ie:

l{‘ﬁ Amo.

% Lake dhiners, 2 8.
mﬁy. :
e USe
1 Laks shiner, tr.
let Persh, tr.
13148 A.M.: 1 Trout Perch, B occ.
3100 Pife: ¥ lLake rhiners, 6 ce. {earrying shinar),
3100 PJM.: B Lake Shiner; 5 ce. (earrying shiner).
3100 PoMei B Loke thinera; D oc. {ecarrying shine).
3100 Pui.r 1 Spos-tail Shiner, .5 o6 (earrying shiner).
3100 Pd,: E Iake Shiner) tr. (oarrying shiner).
3100 Pudiet 1 Lake Shiner, tr, (earrying shiner).
3100 Py 5 Luie shiners, & o8, (osrrying shiner).
Luke
Take

3100 Pullar Shinsrs, 1 0o.
3100 Pl Zhiner; 1 co.
350G Poiat 1 Lake Shiner, %r. (earrying shiner),
3100 Feble: smpty {omrrylug shiner).
8100 4M.: 7 lake 3hiners, & ce.

4 lake sShingrs, & ca.
1 Luke dudner, 1 oo} & Pereh, 1 oo,
1 Lake 3hiner, «5 sa,
1 jeke shiner, 1 a0,
ampby e
0&9@-
o3 1 Like 8hinew,
9300 Aoldy: 4 Lake dhinex,
8100 i.M.t 2 Pervh, 1 od,
12300 M3 ewpiy.
12:00 i empty.
18100 % 1 Spot-tall Shiner, tr.
12:00 Wy wepby.
3130 PJls1 1 ©rout Perah, t2.
3130 7M. empty,
3330 PJaesr 1 Spoi-tail shiner, 1 ca.
5‘% I’ B o BMPiY.
15130 M3 3 Lake Shiner, 2 ¢o.
1130 Pl .“t" {mﬂg Tish).
1130 P, & Lake shinere, 1 oo,

8
2
8

3300 AdMes
thB Satlel
$100- Aalles
G%GQ ;ﬁ:lut.
ﬁ&@ﬁ Awtlet
8400 Aa¥as
) 4%

2 08

July BO; 1130 PJdf.: % Lake Shiners, 1 co.

1:830 Plie: 1 8pob=tail Shiner, Z ce.

RO <ol July 207 L350 Fites mm’hy.

295.-««9
W‘t""‘?
208 ~wg
20—
210,
P
ElE e =wd'
m.*—d‘
21‘.“"6"

July 305
Tuly %0
July 303
July 20;
July 20;
Judy 203
Jaly RO3
July =04
July 30g
July 20;

1130 Fakie: 4 Inise esa,.wa, & ue,
130 Podle: empty.
lg.}@ Saidet WAPEY e
1180 P.M.r emply.
1180 P.ﬁ.: WWO
1180 #.%,1 5 Lake
1130 Poier ampty.
1580 Fo.M,1 empty.
1530 Pl wt,’.
13130 Puias 1 lake Shiner, tr. (oarrying log Perch),
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July
- Faly 2L

Ty 80y
July 203
Tuly 80)
July 203
July 0%
July 20
July 20j
July &0j
Taly z0j
July 214§
July =13
July #1}
July €13
July 213
July 81;
July Elj
July 21y
July Bl
July 214
July Blj
July Zi;
July 213
Tuly 23

RLlj

7aiy &3

July 813

July Rl

July 21

July #l;
Jaly 213
July Bl
July 213
July 813
July &
Jaly 88;
July 523
Jaly Z&;
July =283
July 283
July ER;
Nily sB;
July 483
Taly 283

8:30
8130
B33
8130
8130

Pl
Folat
PIM-?’
Pettel

p-iﬁ;'

1 Lake “hiner, 1 es} 1 Trout Perch, .9 cc,
5 ioke Shiners, I od.

1 Pereh, 1 ce,

1 lzke Shipger, .3 24.

§:30 P2l Loke Shiner, 1 ce.

5130 Poiat
8130 Pele:
81390 P,
8¢30 Aadyy
63130 AMa
'5139 RoMer
41350 f.nﬁ.-?
6!5@ Adller
5130 LeBlat
8130 AM.¢
8130 ANt
6150 ALt
8330 AM.
6:50 AM.:
8:30 AN
6180 AdMdet
, al' BaFay
4150 Ae¥ias
100 Al
NO0 Al
0100 Ale:
0:00 AM.:
8148 P.M
B14AD Pt
%S‘E Puliat
;‘3"5 Puda:
7115 P.i.¢
7318 Pl
718 Ftﬁlt
‘?Mb Palles
P14 P
7145 P2
7148 Py
73‘5 Poile:
7148 PMat
7348 PL.M, ¢

7“‘5 Fl’glf

T14D Py
P45 >PQHI:

:w 553 8100 AMes

Tuly 28
July B3;

- July BX

Jaly =83
July By
suly 13
July 283
July 23y

2100 2 Mlet

8100 Alilet
8180 .Ml
8100 A,
RB:00 AM.t

L Lake Shipner, tr,

ot Ve ‘

anpty.

Loty

exnty.

1 Pereh, tr.

L )

1 ?m\lt Peroh, Z pa.

7 LaWe mmrn. ‘1‘390

1 Parch, .8 ce.

1 Lale fhiner, tr.

1 lake Shinay, .5 ce,

1 Treout Persh, 1 2.

1 Leke Hhiney, ix.

1 ?“Qh. Lr.

b 3 Fﬂ!‘ﬁh. 5 ac.

6 Lake Shivers, 7 es.

2 Lake shiper? .5 coj ) 3poteitall Shiner, 5 ce.
1 Spot-tail Hiiner, .0 cc.
i mﬁ"“ii mmr. E.5 00
3 Pereh, B oa,

1 Perah, 8 ou} 1 Ttrout Perch, .5 cao.
1 TEoat Pareh, ¥,

1 rake Shiner, b5 ce,

8 Inake Shiners, € se.
émpYy «(earries fiah

2 Peroh, tr« 1 Lakeo Shimer, .5 e (aearrying finh).
B loke Shiner] 3 ce, (Band 372778).
7 Také "hiners, 8 6o,

9 Luke Shiners, 13 os,.
enpy. ‘

1 Parch, 1 co,.

1 Lele Shiner, %r.

@ Leke Shiners, 8 o6
ephy. |

1 Take Thiney, 1 20,

@ Leke Shinsrs, & ca.

& lake Shinara, § oc.

7 Leke Shinars, 5 ae.

2 Pevih , 1 a9,

3 Lake Shiners, 2 0.

3 lake Gkiners, 1 fc.

10130 A,M.: L Spot-tall dhiner, tr.
10150 AM,: 8 Leke Shiners, B oe,

10180 AWM.

1 1 Lskn Shiner, .5 co.

»)lle



July %83
July =83

10130 A 5 Leke Shigers, 4 oa.
1080 s.d4: 4 Lake Shinars, 2.5 co. (esrrying shiner).

July 233 10130 iuiies & Loke Shinmr} 6 eg. (earrimg shiner),

July &8y
July 23
July 283
daly #d;
July 283
July 53
July 3%
July i3
July 28
July 853
Jaly 53
July &3
July £33
July sig
July &8y
July o8
Jaly 433

10:30 3.4s: & Lokw Shiners, 1 ce.

L0480 ayde! 2 iakes Shinearn, o3 ad; 1 Tigor-moth, «8 oo.
i0:60 Ad.i Y Lake Shiver, P

311330 Al.Mas 1 Hpob~tail dhiner, 1 ce.

1180 addder 1 Syprindias,

11130 add.t § Luke “hiners, 4 oo (sarrying shiner).
13:80 4.3 emnty.

13350 Paile: amptys

1:00 Poiet 1 Troub Perdh, 4 oa.

1:00 Pudet 1 Lake Zhiner, .5 oa.

8100 Poidst 1 Lake Sniner, 2.

E3) Peller ampty.

4115 Peddet ampiy.

411D Fa¥at omply.

4:38 P, aepby.

$115 Relin: ®piy,

4318 Palies 1 Pw' 1 3+ 39

4115 Pude: 1 Pereh, 1 Gt

#1156 Paly: & Shiners, £ o0

July 83
291,~~d July 35 41156 F,K,: 6 Lok Shiners, B ce.
B92,=t” Iuly 555 G1ib Pailes L Lske shiner, tr. (pharyngesl testh).
203 o0’ July 28§ 4116 Pt 1 Pereh, tr.
204.o-d' July 233 4115 Pl ewpty.
208, -+ July 831 4110 PJet ompty.
B8 ,-~g July 8] 8145 Eedey § Laks Shiners, 5 ae,
297'% m w; 8345 5@“‘@3 1 Lake Shinar, i 60
308y=—g July 20 3148 Aier anpty.
8@6.-»2 Jwly '{%'{ 843 Aebiat 1 Iake shlﬁel‘,i, 8 ool
2% I8 July #5; 8148 At 4 Lake Shiners, & eo.
3’01.:3 July B3 8148 AJd,: L Loke Shiner, tr.
30fereq July 28) 8145 sudle: empby.
%go“‘“& July 29; 14D Acy}nf ? Pergh, & oo,
5Me=eg July D BI4M Ades 3 Fepoh, 1 o8] 1 Mk Zhiner, 1 ce.
505,07 July BD} 8148 AJer £ Lele Shinexj 1 oe.
BBe==g! July 55 814l a.Ke1 1 Lake Shiner, & ce.
B07.-=d" July 3] 81485 2.4, 5 lake Shiners, 4 oo,

ja0 data sbtained show thet 189 atorache were wpty, 155 oonteined fimhes
only, commsrcisl or othorwise, 16 he@ inseste and eight had a mixed fish and
insect foode A Sotal of Y3 Perch, 3Y2 non-esmsroisl flshes und 80 inseots wore
stcllacted, Msu figures vepresand 14 por eent, %0 per zent and 18 per cent
resposiively of the total food of thie ocallestion, Lake 3hiner, Zpot-tail

Shiner, Trout Perah snd Bluntenose iinmow, in the oxder of thelr odourrence

reprossnted the nom-commercisl fish, Likewise, dregon f1y nysphy¥, Osrpenter



Ants, Brown Urekee prscanial, lansllicorn bectles, a Woth and un unidentified
hﬁﬂ,ﬁ ennatitate the ipeeet food. | |

Volumsbpicalliy, 46.% e, of Peroh somprised Lﬁ per oent of the total
vom reosverad. The nm-ﬁa‘r:nmrum fishen, ii,m 2 volume of 873.0 ge.
rey_;émaﬁmtn& 7% per soa¥, while 5.0 20, 37 inzmots m@a np 7 per sant of the
food. |

Pereh ware mcovewud from 34 ‘ammmha. not~tomsroinl. fl,méu 144 times,

apd insecte from 34 stormcha.,

Un ey 23, asven bizia wers ocollected st Bay Port (Table 29), Three
biris wers obtalned in the mowvning and four wers taken in the afternoon.

Teble 89

Hegopd of Steunoh Bmmivations of Gommen Tewn
Pros fAsy Pork, 1881

l.~«0” Mey 23; 10530 AJdl.: 1 Parsh, E 2a.
:31""""? .‘\gﬂy 2«53 1030 Ao¥y o 1l T.’&!?Gh, tr,
Semeg HKay 23; 2:00 P.er 1 Uyppinides, $r.
4owng  Muy 59 2120 PuM.: L dragon fly aymph, B eo,
Bemwq May 33 3100 P.H 1 1 X1111f1eh, 2 oo,
Byemn Way 23; 2190 PMe wurty.
?c"b? Hay -"3.'3; £100 Poller 1 ‘11‘;1..3&@. re

This collectisn soutains & total of [lwo stomacha with fish, one with
indeote and onn which was emoty. The re-ult shows that mamexoally, the
asompereial fish compriss 33 per gent of the to¥al food, non-dommercial fimh
wmake up 50 per cemt snd insegt repressnta 17 per cant. By volume, the
commercial fiah and the non-cormgroial Tishea each ecomprise 44 per cent and
the iluseciz 11 per semy of the faod.

G. Pingomaing

The 1921 Oosmou Tern colleqtion from Pimammning qoneists of nine birdae,

eight of whish were obtained on May 25, when the birds were probably s$111

- an



on thelr way to their breeding colonies (Tebles 30}.

Table 30

Regcom of Stomech Examinations of Common Tern

Erom Pinconning, 1931

Le==0? May 85; 53100 P.A,: 2 Perch, 1,5 oe; 1 Lake Shiner, tr.
Lownt? May 283 5100 Pelde: 2 Fareh, 3 og.

Sa==g’ ¥ay 251 5100 P.iles 1 Parch, .5 oo,

d4.~=d Muy 25} 5100 P.M.1 empty.

Se==gd Moy 253 5:00 P.M.: apty.

8.=+9 lay E5} 5100 P.M.1 1 Cyprinidae, tr.

7e=~9 lay 85; 5:100 P.M,: 1 Perch, 2 oo. (Band 3780865).
8.,>=0 Moy £8; D:00 P.i,: 1 Pereh, 1 ce,.

9.~=& Jiiky 25; 3100 Pdie1 1 Oarp, 2 cag.

The only Sarp fingerling (Gyprinus garpic) reeovered in this stuldy was
found in the stomach of the one Bird collsated on July 25.

4 totel of eight commersisl fishes, seven Perch and the one Cayp were
recovered frow aix stomachs, These fish had a combinad volume of 10.0 oe.
Only a trace of two non-sommereial flshea was cbtalned from two stomacha.

In this amall senple the commereial fishea comprised 80 per sent of
the food numdrically, and the non-commerclial fishes 20 per cemt.

Volumetrically, the coamercial rishes mads up prugticslly 100 per cent

of tha food,
D. Big Charity Islend

At Big Charity Island, 20 birds wers shot ot about 10130 ik, on July

13 {Teble 31),.

Tadbls 31

HAseord of Stomaeh Dxsminations of Common Tera
¥rom Big Charity Islend, 1931
1;'—9 Jm 133 10:30 ALkt arpty .
Re=—g July 135 10:30 A.ddet emply.
3u==p July 13; 10:80 AJMa: emply,
Av==g July 13; 10130 A.dles 1 Lake Shiner, tr,

«Lld~



5."‘2 July 137 10:30 AJMae: anpty .

6.-—2 July 13; 103130 Alki,: ampty.

Te=wg July 13; 10130 Add.: 2 Lake Shiners, 1.5 ce.

Bee~g July 13; 10330 AJM.t 6 Lake Shiners, ¢ ce.

== July 13; 10130 A.ie.t 7 Pereh, 3 ce; 1 Lake Shiner, .5 co.
10.~~9 July 13; 10:30 AJde: 8 Perch, 1 cej 1 Trout Pereh, 1.5 aa.
1l.~~90 July 13; 10130 AJMez 5 Inake Shiners, 2 co; 2 Trout Perch, 3 o,
12 o=e0” July 13; 10130 AMe: ) Perah, tr.

134w’ :“ly lﬂ; 10:30 A.Me: 1 Trout Nrﬂh'v tr,

o==@ July 133 10130 AJde: 1 Loke Shiner, tr.

18 yomg? July m; 10130 Al Sup¥y.

pU PR July 13; 103130 Adddes 8 P‘m, .‘5‘ ce} 1 Lake Shiner, 0 oc.
17.==¢" July 13} 10130 AM.: ) Lake Shiner, .5 a8,

168.==0" July 13; 101830 A.M.! 1 Laoke Shinar, .5 ¢o; 1 Spot-tall Shiner, .5 ce.
19.~~d' July 13; 10:30 A.M.: 4 Lake Shiners, 5 oe.

20.=~d” Fuly 13§ 103130 4.det 1 Peroh, .0 caj 2 Lake Shiansrs, ) e,

Ike the 1931 collestions from Pinconning and Pitcher's Reef, this
semple is peculiar in the total absense of insect food. Fourteen Perch
gazprised 35 per cent of the total nuwmber of all food 1tems recovered, By
volume, the 5 ce. of Perch wes 19 per cent of the food, The remaining 87
per cent of the food, figured numerically, was composed of 28 non=
commercial fishes meassuring 8.5 ¢e., and conaftituting Bl per cent of the
food by bulk,

Perah were recovered five times, while non-cormercisl fishes were found

15 tines.

E, Pitchar's Heef.

On July 14, ten birds were takem frox Pitahers Resf, five of whioh had
no astomach scntemta. (Table 38). During the visit, four desd adult birds
were noted tangled in the meshes of worn out pleces of gillenets that ware

lying sbout in seferal plages on the besah,.

Tahle 32

Besord of Stomach Exsminations of Common Texn
From Pitohez's Resf, 1981

le=g? July 14} 8100 P.e: emptye

By==d' July l4; 8:00 P.M.: empty.
}

e ~118-
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J.=~0? July 14} 8:00 Pkt 3 Trout Ferch, ir.
4e==q? July l4; 8300 qun't Aoty »
Se=ed’ Iuly 14; 8:00 PM.1 expty.
Se=—a” July 14§ 8100 PuM.: | Trout Pereh, 1 sc.
Ve’ July 145 8:100 P, 1 Farch, tr.
Bey==g July 14; 8100 F.i.: 4 Loke Bhiners, 5 oco.
9.w=g July 14; 8100 F.i.; £ Leke Sh:ners, 1.5 eq} 1 Trout Perch, .5 ce.
m.—g July 14; 8:00 PM.: empty..
Tuble 32 shows that b Trout Perch and 6 Lake. Shiners made up 92 per oent
by nusber of the food of the Common Tern in Piteher's Reef in 1931, The
mainlng 8 par oont by nusrber was rupresented by one Pereh fingerling. Hon=-

eomeproial f1shea mriufd practieally 100 per cent by wvolume of the food.

F. Swmery of the stomechs sxumimed for 1931

The suroary of dota end computations of the food of the Common Tern in
Saginaw Bay for 1931 are shown in Table 33. The data were cbigined from 353
atomacha which were collsooted frow five different pluces as followas: Lone
Tree Island, 307; Bay Port, 7; Pinconning, 9j Big Charity Island, 20;
Pitchsr's Reef, 10, Of this total, 186 stomsehs ocontained fish only elther
compe rois), non-comsepsial or both, 18 had inseots, 8 had mixed fish end
insect types while 143 were empty. The birds wers collested at different

periods from 4115 .M. to 9100 FP.M, as shown in the tuble below.

Tims Ho. of Time Ko. of Tims Ko. of Time ¥o. of
Zhot birda shot bieds shot birds shot birds
4130 ﬂqﬁ. B13)4.8, 12:3) FaM, 4131 PL.H,

10 6130 Ak, 48 20 10130 s.k.+D8 %0 2130 F.al...81 to 8:30 F.M....04

8331 AN 1013L AWM. 213l P.M. 83181 F.M.
t@ 3330 &..ﬁnnae io 18130 P“M..GS “ ‘330 F.K...B‘ to glw P.&E....Bﬁ

The data show thut 202 zoles and 147 femules were sexed,
The asveraga nusber of individuals of eagh food ltem eatimnted to have been
eaten by one Cowmon Tern at one feeding time in 1931 are shown on the laat

eolumn of Teble 33,



Table 33

Data and Computetions on the Food of the Common Term in

NN
* 331
st EIRE TS
TIEL
: §ys
§§ S

= o 4 o @

COMMERCIAL F13ELs

FPeorgh
Perga flayes-

w........-u.% 13.64

(W_M 1 -3
HOR=-CORMERC IAL
FisHEs

Blunt-nose Hinnow

(W. 1 3

Lake Shipey

(Netropis
athbagggidga)....lﬂﬁ

55.28
Spot-tall 3Mmr
@Sﬂﬂﬂﬂé&.h
(AN R R NX ) 1? ‘bae

Gypriniduo.. sevnes & o8
Trout Pereh

Poroopsis omiago-
Q.C!’lll" lg

Killifieh

(2 disphonus

m P - o8

mwam
(W sp.)....s 1.4
Pragon fly nltn&....l? 3.36
Qarpenter ant
&mm
BOYagensis)esescese B 1.4

Sugiasw Bay in 1931

Fumerieal determination

368

21

33

46

18

by food items
-«
gy 5%
(-] 8 [ -] Eg
§ i=b a8
9.0 16,18
1.0 0.17
0.2 0.7
87,95  61.60
8.1 3,53
1.0 0.87
B3 .70
0.5 0.34
18.0 2.19
£8.8 7.74
10.7 2.69

=118~

Volumetrio determination

by fﬂm isams )
By
ps-
”
§s §1  Le
38, L8s 3y o
2ps Ezb g8 21§
81,2 8.8 15.53 0,272
20 BeB 0,81 0,008
0.5 0.2 0-13 0.005
281, 25,5 88,20 1.087
20.5 6,7  B,20  0.099
- - - 0.01
2l.4 7.0 S.48 0.082
2,0 Q.6 G.51 0.008
Q.6 0.2 0.13 0.037
24.5 8.0 8,21 0.130
- - - O.M



L
85 =%y ~
] g v Pumepical determination Volumetris deterwination .
Food types §d 4 g by food items by food iteus ﬁn
and 1tems ‘ % o g -
% § - ] a . » 5 "
R R I L H, §E e
TR EHEH IR LT HEHIE Y
‘) : - ‘ 8 ' ﬁﬂ 5 g | 8 !é 5 L] , §
lomellisorn beetle 3 «8 2 8,7 08 - - - 0,008
Tiger moth | | o o
(u‘tiid)tilﬁui.€- 1 “¢3 ’ 1 1.2 ql’ ﬂrﬁ 0.-3 e ﬂnw 9#9@3
Unidentifiod : : '
bﬂ'ﬂliou--noqiﬁqﬁ b - B E.a 0"5" - T - - gom
Summery by types
Commeroiul fishem.49  13.74 97 16,33 63,2 16,08 .87
Non-commerelal :
fiah’nqq-nccgonn « 188 WG% 4318 'FG.M . walﬁ . . Wf“ 1-1.3
In,l.ata-‘. "‘,',"‘ » ..'..*.-37 7.& 81 33.“ 26-;5 ; 5&‘7 Ogm
89 00,98 80,42 L 99.98  1.704

Totedlesseasess c'-:-"-‘m 08.2¢
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Ascording to these figures, every FPereh eaten by the Common Tern in
1831 was ncoompsanied by 3.8 Lake 3hiners, 4 .?8 dregon £ly nymphs, and
fruetions of other less lmportant fishes and insects.

s in previous yeurs, the number of tizes the deily ration exceeds the
average meal ratlon is considered % be 8.

Cbmervations rejording the number ofaiult Common Teruns {n 1031 show
that almoet the same number of adults ocourrsd ss in the previous year, with
& little alteration of pleoes. It soens that the birds whioh nested at Sand
Point in 1630 hed moved to Lone Tree lIsland inp 1831l. About 8O per ceant of
the birda at the Big Charity Islend ip 1930 &r 100 biris moved to the
Little Charity in 1931. For this ressom, it i3 assumed that there was =n
egsregate of 1,880 feeding birds in Saginsw Bay in 198l. These birds had
ocoupiad the bay for a pericd of 180 days, It is, however, eatimated that
there wers BOQ nore young that resched the flying stage in 1931 than in
1930, allowing 30 days -rar these birds to feed thmalﬁn in Saginaw Bay
before thay finally leave would mean approximetely 15,000 bird-days. 17
thia number be added o the estizmted populntion as given above, there would
be & tot:1l of about 349,000 bird-daya in 1931,

The axmuni of eaoh food eatunm by the Common Terns in 1931, cbtained by
the formuls s ahown on page 20 1s roughly estimated as follawa:

Coumerqlial fishes

Perohecss.vuesacsvascscaccecnsse 759,000
CarPoessesvccassnsvnsnsesnvaccssns 8,000

Total oommerein)l LishieBisvessvsnercvrcosrvecnessTOY 000

Kon-commerolal fisches
Lzke Shinexr., -au.}n.-..-..n.---S.w.OOO
SPG""‘tail i C:o..-..;;-...o-oc »
Tﬂ“‘ m@lq-.nvow.o&-ott-OOQO’n 1?5.“00
Other LiahoBscancecenncanssessans “’wo

Total non~cozmereinl CLaNEBevessvoarns ----....3,3@0,0@30

=118-



Insects.
Mwﬁ’z .&nﬁ-uqu-o--...---ou--.-'--mﬂ.m
aﬁﬂﬂl}f (ma ,'“‘)duhivltntuiltﬁIt,!lm'um
Lrageon 1y Y ceuamunssasroesneeeas s 508,000
Other InuG0b@eccssernensncncsansranes 37,000
Total inuacta.u.u....n-u.............."uu-uﬁaﬁ 00

G. Food of the Foung

Before giving the estimete of the kinds and amount of food taken by
the young, it may bs {u plade to narrute the result of a typlsal one-day
cbeervation (Table 34) which will illustrete the maenner in whioh the
- young are faod (FPlate VIj. 7The date was July 12, 1931, and the observations
woxe made with the aid of twe ssslstnate, The movements of the udults
sould be followed olosely, ae they, fortunately, had been bended on some
previous cceesion. The aduly which went fishing the wore frequently hed
been bended an the left leg, snd was assumed to be the male, The othar,
prosumably the femsls, bore the band on the right leg, There were itwo
young in the nest. One was four a}ays old anf for eynvenience was called

*A%, The othsy was three days o0ld and was nsmed 4

Table 34 ‘
Record of One Duy's Foeding of Two Young Gommon
Terne by their parents

4340 Aot "AY fed lLake Shiner by mele. Yemale on nest.

5118 AMet "B" fod Lake Shiner by msle. Fenale on nest.

5120 i.Met *B” fed Lake Shimer by mals. Femnule on nest.

8:50 AJMe; "A" fed lake Shiner by msle. Pemale on nest.

53185 A.M.t "AY fod Lele Shimer by male. Male induees B to take the fiah;
sits awhile ¢loee to nent} moved around $o nest] flow away with
the fish, osme dack after two minutes; poked yousg but to no aveil;
flew away sgain m Aipped the morssl in water, all this
behavior was repeatedly earried oud for about 20 minutes. He
finally gave the fish %o the feusle who ate it, The msle then sat Ly
the nest, while the female kept the younz under her breast, 7:18
Al.M+ both adults flew away. 7:B0 i.M. the male ceme with a shiner axnd

tried to give it to the youmg, but neither one wounld take i{t. The

fenale osm, and took the fisn from the male, .g firag he
8

-}l



7140 AJia:
8150 skt

93130 ALt
10:18 Adies
10145 A .M.:
11:06 s.Mes
11:80 A.Me:
12230 Poiet
1130 P
1:80 Pl
1158 PJM,
2100 FPallat
2137 PJidet

£14D PJi.s

S11E PeMy:
33117 Pulies
5:30 F.lla2
5140 Pt
B4 P.M,:
Bidd P.da:
G145 PeMet
B148 PJlez
8115 Pt
6145 P.!fﬁd
P18 Poliee
7:30 PoM,:
7135 P.M.:
7140 PJMes
AL T
7148 Poligt

affered 4t to the young, but when nelther took it, she ate
it horsslf,
“BY feod lLuke Shiner by raule, Femuale on nest,
A% fed lake Shiner Wy mmle. Pomale on the neet but flew away
later. ©i1l0 A, the femle came with a Shiner anf after un~
sugcessfully offering it to "B" szhe ate 1% herself,
*A" fod Lake Shiner by male. Femmle on meat but left later,
“B" fed Like Shiner by female, MNKile umas out.
Yir fed lake Shiver by male, Feuale on nest,
"a® Ped Lako Shiner by male. Female on nest,
“B" fod Jake Shiner by smel, Femsle on nest,
*"§" fed lLake Shiner by male: Yemals on nest,
*a® fed Lake Shinay by male. Female on nest.
*B* fed L ke Shiner by mule. PFemsle on nest.
*A" fed Lake Shiner by msle. Female on neat but flew,
*B" fed Lake Shiner by femele. Hale was cut.
the male watched the nest while the femsle flew eway. 5he came
back at 2:88 Pl with a living tettigonid looust, "B" bit it
and then dropped it. The fezale flew away sgain.
"B* fed rerch by female. Both male and female stepped off the
pen, ani played a little. Then femals stayed on the neet, while
the mele flew away. The fomale also left apparently. Pemale
flew later because "A" had besn sovesmming in bunger sud the
male hed not ecdame baok yet. She stepped out of the nest at firss,
looked sround and then flew off.
¥A" fod Lake Shiner by femsle, Male still ount,
"B* feod Pareh by male. Nole flew, female stayed.,
"£" fed Lake Shiner by zmle, Pemsle on nest.
"H" fod Loke Zhiner by mule. Female on nest,
iy fad Lake Shiner by male. Femule on mest,
*B* red Lake 3hiner by male. Fexsle on nest,
4" fed Lake Shiner by mele. Yemals on nest.
*B* fod Lake Shiner by male. Female on nest,
*B* fed Lake Shiner hy masle, Fewals dn nest.
"A" fed Lake Shiner by mele. Female on nest,
"B" fed Lake Shiner dy nule. Female on nest.
A" fod Lake Shinor by male. Female on nest.
4" fed Lake Shiner by male. Femsle on nest.
"B* fed Lake Shiner by male. Femsle on nest.
vi% f8d Lake ihine by mele. Female on nent.
“B* fed Lake Shimer b~ male. TFemels on nest, Hoth the male and
the famsle went out presumably to feed for themselves. The
fenule onme at 8118 P.M., and stayed on the nest undil dusk, when
she felw off agais beosuse she was frightensd by the observer's
retirvemsnt from the bYox,

{The observetions juat recorded are intereatins biologiecsxlly in that

they illustrute the division of labor between the sexes in the bresding

BOER0N.

the male specializea in obtaining food.

The famele spends most of her time brooding the eggs und young, while

He slso takes the brunt of
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frightening off mtm tmm the nest region.)

#hen the maml ,y;ia ﬁm bi‘g for the young % swallow conveniently 1t
took o long time dafore thc Tigh wnlé figally be devoured., Sometimos the
edult offering it had tb & out and 41p the fish into the water tuo or three
tines, apparently to molsten the food so &3 t0 make 3te swallowing easier.
Even gt this the fish cculd be swallowed only halfway.

on another day, it wes motad that whem the young in the nes$ under N
obnervation wexw soreawing for food efter the male hadl gone sut for about
an hour, the female rushed out twice in suceession and smre baok withis
a winute eeeh time, Fach time she drought in 2 noth whish was devoured by
one of ths young, It is yery prubable that $he fewmsle 41d this o save
the hungry young when no fish gould be obtained Mmy. Thas the
fernles soonsinnally also brisng in fiah for the young is Xndlmitad, not only
by the July 1¥ cbhservatlons tabulated abovs, but slso by the faat that
three of the binds shot bringing in fish in their bills during the perio
of feeding the young (bvirds no. 176, 177 and 300 in ‘i?abla A8}, were fomles.

The cveruge nunbdbsry of fish fed to tm nestling bird wes determined
Trom 7 day's observetion; covering 2 diffevent nesls cach wifl 2 young.
Pourteoan daily rations we:e thus obtaimed, for 9 dirrém::t nostlingn, The
nusher of Tish eaten by ench nestling varied from 8 %o 33, The average
proved to be obout 18 fish,

The proportionate nusder of individuals of different upecies of anlmnls
esten by the nestlings was determined by the sase 7 days of obgervetion, The
percontages were! |

Parch (Peros L1AVENCEES)ccsssevcrsacserncl §
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3pot-tail Shiners (Eotm )is ,w&.n;u%

Trout 'Peri:k W W”_&n-.qnavs

loths (spesics unknowa(* | |

Long~headed Graashopper (killed though not eatem)*

Although muoti nro offered three tinmes they were not cousidered in
the compusation. The sondition when they were offered wae ¥sry unusuasl. As
a result, the young refused to $ake one of the thres, The absénea of Perch
or ntﬁ-r commeralsl nuhu in the observed dietary of the young s?«rns ig
notable. The fesding of the young on the softer a.ﬁdAlnj-‘s spinous non-
comnerois)l fishes ia probably the result of meleotion of meterisl by the
parent bimds. One reassn for so thinking is tha‘ fuet that Quring the period
of observation Pereh fisgerlings were plantiful about Lano'ﬂm laland.

ﬁnﬁerding:;he reslt of the ebaamﬂpn on ‘t,ha& food }at ’th‘e young, 1,500
birds that were fed to flying staze émiﬁ have e&ﬁm :

5,000 Poréh fingerlings 85,000 Spot=tail Shiners .

428,000 Lake Shineve | £5,000 Trout Pereh
It was ésttmaﬁa& that in 1831 about 1,800 young Wn Témn did not remch
the flying stage, but had been fed an «n average nf five deys. The des-
truotion of these bimds would aggregato: | ,
6,750 Perch rs.nsoxuéga 8,750 Spot~teil shiner

114,730 Lske Shiners 8,730 Trout Ptmh
H, Susesry for 1851

The estimaten and cemputations presented above mw & rough total

consumpiion of the Common Terns in Saginaw Buy for 1930 as follows:

3 e Hpor-tail Ghiner and Troud Perch weve not asouratsly distingulshed by the -
assistants. Their sotal for the-#ws -epecies was apportiomsd among the two on the
assumption that the proporiion observed by re held for thi@r observation too.
*Oftered only oase, probably ageldentally, thus no eumputation was madd.
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781,000 Pereh finzmrlings 55,000 Other forsga fishea

8,000 Carp 103,000 Mayfly (Hexsgenia)
o V nymphs
3,450,600 Lake Shineras 563,000 Dregon fly m&cg
197,000 Spot-~tail shiners 128,000 Corpenter ints
285,000~ Trout Perch 87,000 Cdher insects

Thess figures qhmr that a total of 799,000 commereisnl fidhes, 3,896,000 mon-
marai.(nl fishes and 689,000 manta have beoeon estimeted to he comsumsd

by all the Common Torns in Oagineaw Jay in 1931, The commereial fishes
.eomeriped sbuat 1B par seny, the non~somercial fishea about 73 per gent and

the inseets nugut 12 per cent of the total food.

ki

4. SUBLEY OF RESULTS FOR THE THN
YEARS STUDY OF THE ¥OOD OF THE

In the three yeurs stuly of the Gemmon Term a total of 742 stomache
ware axsmined. The Commpyroial fishes recowered were Feroi, Plke-Perch
and Carp., Peroh was the dominant olement An the commereial fish food. The
haaviast sonusl gonsvaption of Perch vua in 1930. In this year, eash bird
was supposed to have taken an average of 0,738 of a Pereh at aach fesding
time as compared with only 0.282 in 19029 and 0.272 in 1931. The lesser
abundance of M rds in 1929 than in clthei' 1930 or 1931 contributed to the
mqmﬁnm that the snaller number of Perch was sensumsd in 1929. In
addition to the large number of Pereh eaten in 1830, a total of 144,000

Pike Perch fingerlings ware also estirmated %o have besn saten this year,

bubt not in amy of the other two years. In 1931, but not in previous years,

a Carp fingerling wes token from the stomeeh of a bird.
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The non~oommerciul fishes eaten ahos an inoresae of sbout 4,144,800
from 1920 to 1030 and about 96,000 from 1930 to 1931, The most important
single item of thias typa af food wes the lake Shiner. 7The annuwal curve
of this item was sparallel with that of the total mon~commreial food type.
1t should be observed that abmut 7,548,800 out of 8,506,000 non-commeroial
fizhes ¢stimated to have beep sonsumed in $h=t three years were lake Shimers.
In 1929, Trout Perch was the preponderant species in the bill of faere shile
Iake Shiner took the lead in two yesurs that followed. Tho toll of Spot-
t241 Shiners also showed an inorease from year to year, Blunt-nose iinnows
wers recovered in only two years, and the sstimated consumption of this
fiah shoved a deereass from 1980 to 198)l. The Wine-spined £ticklebaok was
ingluded in $the food semple of 19290 only, while Black-nose 3hiner, Straw-
colored Shinsr, Golden Shiner, Johnny Darter and Log Perch were taken only in
1930,

The results show that ten speciss of non-¢ommercial fishes ware the
largest aunber of itoms found in any one yeor, while five species represeuts
the minimum, In three years of study, 1l spesies were serisinly ldentified.

The data exhivited Ly the insects show that in 1929, vhen only 83,000
day=birds were supposed to cecur in Suginew Bey, 4,368,000 indlviduals
inseets comprising nine species were estimsted to have been sonnmd.%‘/

The results show s gradual decreass of the ammual coupumption with an in~
errase of annual day-birds, In 18980, when 334,175 day-birds were supposed to
be present in the bday, only 3,740,000 i{nseets nere &stimaded to be oconsumed.
In 1921, only 640,000 insects ware caleanlated to have been takem by 349,175
day-birds. The largest aingle insest 1tem in 1929 were the Carpenter Ants,

S e S.
in 1930, with Mayfliea (Brown [rukes), while in 1831 were Arugon Fly xic;n.

& The high ostimate for ingeot faod in 1920 may have baen due to the faot
that most of the stammohs were gollested in a short period when the Carpenter

Ants were flying in laxre nuxhers.
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Hay bestle, Smna | ;eatle, Hootuid Moth snd House Fly were found only
{n 1029, while bsckerel or the smaller Mayfly, adult Aragon fly amd
Stink Dug were racoversd anly m 1830, A minimum of alx and & possible
mxim of 14 spooies of insects were obtained in 1931 and 1920 res-
peetively. ,
Consldersd nuzericslly by imilvidusl tteme, the food of the Common
Tern Ain 1020 consisted of,about 3 per oent commerolal fishes, 9 per cent
non=-Quuisrelal f£ishes and B? PEY LB Lnswdts, In thnff@rzd, the com=
sercial fishes mnm 28 per mt; the mn—amrcmi fishes, 40 per
gent and the insests, 37 per cemt, In 1931, 16 per tmnt w88 commarcial
fishes, 70 per cent wes non-gumsareial fishes and the insests made up
14 per cent.
A survey of the vork of other investigators shows varying resulis.
Hood (1911186) observed that the food of the E:mh Tern in Ghariiy
Island was snbs, |
Hestings (1624:41) saw these birds feeding on nm-bamreival«ﬂahu
ond 2120 on insects at lone Tree Islapl. | |
Barrows (1912:181) mertioned that the food of Common Terns in Mighigen
sonsists ochiefly of small fish,.
MoAtes and Beal (19241101) examined 118 stomachs of these birds and
found that 1 per cent of the food consisted of mollusks, srustaceens
and worms which feed upon oysters, 2 per oent consisted of moths, 1.8
per cont of other inseots and 95.5 per oent of fishes, the largest item of
whioh was fresh-water mipaows. Of the figh item, they found that & per ceat
was ocomposeld of food fishes snd alwost 85 per cent consisted of fishes of
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hocording to Bent (1P511245) the food cousiste alwoat wholly of swall
fishes. |

Besides srell fish, Knight (1908:80) sew a tern in Haine pursue,
ozsteh snd swallow a Yellow SHwallow-teil Butterfly, Papilio bturnue,

Floyd (1025) deseribed an odservetion in Massaghugetis about the adult
bird feeding 1ts ‘y'mmg with fish, The same writer {19£7:108) noted an
adult bird swallowing a newly hatehed young. ‘

Feton (1910) mintﬂin;d et in Zuys York, the prineipal food of this
bird are szall fish and agudtlc inseots.

Fearss and ichtemberg (19201333) eited 4. R. Cahn as having meen
Outeson Torn in ﬂsnmmm fasding on Perdn. ‘

Munrs (1,95;:)3 ;ﬂpartad that the Common Terns in British Jolumbis
werae feeding on Herring egge which floated amongat $he dird and rubbish.

Hetmore (1910:47-48) resovered minzows Yrom the stommohs of Common
Terns ohtainsd in Ports Uooe

In Great Britain, Whiterby (lﬂﬁﬂﬁu "bisi’m,‘dthnt t,im food of this bird .
consists meinly of small fieh, sush ae young Herrings, ¥hiting, Cosl fish,
Codling, Send Eelw, I‘léioe, Lump Hudkexrs, lbeSpined smwsxiaaks; sleo
inseats including eolegptara, odonata, diptera ete,

yaaaﬁarﬁing o Colliinge {19B6¢), the whols of the food of the Common
Tern i5 of an aniesl nature end 35.7 pey cent cousists of fich; 18 per cemt
food fighes mﬁ 8.7 yer cemi non-food fishes. |

This survey of litersture shows that there is 4 unsnimity of opinion
regarding the feeding of Hhis bird om the fishes and insedts, Different
investigs tors frow differect places, however, differ in thelr rvesults or
opinions ae to the relative qualities and walue of emch of these Zroups, the
Teason for the divergenoce of opizion seemingly lieas in the prevailing food
supply of different regions and in ths ineompletemess of the observotions.
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ViXe RELATION oF FISH DERSTRUCTION BY
THE COMMON ‘PERN TO T FISH
SUPPLY OF HE BAY.

The amalysis of the food of the Copmon Tern as given in the preceding
pagea eannot be intelligently interpreted in its sgonomio sspecta without a
comparison of the destructivemass of the bird with the total fish population
of the bay,

The estimating of the tetal fish population of sny largs body of water
is a problem replete with difficultiss apd sourcss of erpor, Hevertholssnm
1% has been thought nedessary to mske ths best possible estimntes. for the
redsons advanced in the discuseion of this point in the Iatroduction (see
Ps 29 ), |

In order to detemmine the extent of destruction by the birds under
study to ths fish sapply of the region, em eoffort was wede to estimete the
totsl population of fish in the feeding area of the birds, For this purpose,
quentitative seins hauls were made st intervals of syproximately two weeks
&t numerous points along the wihwle shore of the bay. it r‘iht. it wea
thought that a qualiiative det-mzivation of the fishes thet ccourred doné
the shores where the birds wers sesn feecding might be sufficient, but it
soon developed that guantitative dotsmimtiuu‘ were needed. Theae were
begun about the middle of July, 1930, wud coptinued through the suwmmer of 1930
and spring and summer of 1931. Seining wes dons both whers birds were scen
feeding and where nons of than wers sodm. |

The bages for cosparisen used bai.mn are (1) the estimated tolal popu=
1ation of comnmereinl fiuh fingerlings and of forage fishes, ns determinsd

by seining, and (2} the commercial fish eateh of the bay, as determined from
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statlatics furnished by the Michigan .epartuent of Comservation.

For vonvenience, the roaults of the Qains hanls nade in two yoars were
arranged in three belts: (1) within 20 meters of shors (Tabbe 37);

(2) 80 to 100 meters off ashore (Table 38), and (3) 100 meters off shore to &
depth of ¢ fathoms., X% will be noted in the tqb'lna that the aumber of seine
hauls varies at different atationg. Thia 12 primarily due to the faat that
sometiwns one plaee gould mot he sainsed on aceount of the high zeas, or,
sometimes , bocauee penple bathing wsre 20 m;ax that there was no room for
piling the sum-

The basie for estimating the "in-ghore™ population was the results of
seining w=ith a 75-foot seine having = mesh of ‘5/8 inch in the wings and
inoh iz the bunt. The estimate of thu "off-shore? population resulted from
ths operstion of a 126 foot Bairdd scine having a mesh of S/ﬁ inch in the
wings and 4 inch in the bag,

1ti0n Fi4hin % Mevers of Shove (In-shore Hauls)

In asmach a8 the birda' feeding is done mostly slose to the shore, and
a8 this area is wost suslly sbined, the most dotailsd ttudies were made in
the belt frem dhore to 20 meters (80,8 £4.). 48 expleined on p., 277 , this
belt ia 4%.@@ mebora long, giving an ares of avouts 8,800,000 square meters.
After tho eversge number of sudh spesies por ssine haul of known area is
estimated, 1t ia a simple matvtsr %0 estimats the toial population of the
species of fish in tho shore belt of the bay.

Cartain fuetors made it nevessury $o #stimate the population per given
area as greater then iadieatsd in the aokwal buuatu ot the zslnings. The
seining was done mastly on clear ahores, wherse the denalty of fish populs-
tion was observably less tham on the parshy share, where the deuse growth

of rushes prevented effective shore seining, IR several places submerged
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boulderz, old logs, ete., ;.nterrarod with the ostehing of the fish, meny of
wnich eseaped when the lesmd line wee liftel. The small fingerlings eoculd

pasa through the weahss of the seine (ﬁi square mesh in cenmter, 3/8" in wings).
No doubt a large mumber of Tish esonped above, below or arcund the seine

while pullingit. Consfdering all the escapsments, and the clustering of

fish in wnseinable plasea, 1\: iz esticnied thed the Indioated cateh is not
more than half as high as i% would be under ideal oonditions of mampling.

For this reason, the actual catch of the smaller seine was mltipiﬁed by Ze

Rarly in the fall, the Luke Shiner ﬁnsorlhun coi:lﬁ often be sema in
big sghools slong the she:n. H‘onmr; they were so susl) thut they easily
slipped through the meshas of the seine. i good exazple to illustrate is
the Following obpervation. On Detober 50, 1930, when the wster was 5°C,

a largs sehool of thls fish was noted in & plaes at 'aand fmiﬁt-; Bonaparte's
Gulls had been fecding in this aves, where the deqﬁtsi water was sbout 18 om.
#han this plece was weined with the 75 foot seine, only 5% m Shiners wera
collested although there hui beex Shousands in the arew seined over, On
aeoount of this diffioulty, the result of fall seining was not ineluded in the
raesord presented in Table ,2‘3‘7'. The same experience hed besn encountered with
the Spet-tell Jhinars during the suswer seiniag.

Another situstion for which allowance ahouwld be made was that in most of
the haule rade in 1950, the gatch was pmmmd; This might have diminished
the number »f fish osught at the same seining etatior on the inxt seining tx-ip;

A& tosul of 66 eAine hauls wers made withinu 50 meters off shore in 1030.
Beverd) plages wers asined two or three times, sach time the oateh aontained
fishes different from the ssmple juet weeeding. Peroh, Pike Perch, Mullet,
Comnon Susker, Loug-nosed Susker, Hog Suckey, Bullhesds, Carp, Rosk Bass,
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1.

2.

3.

Table 57

fRegond of Guantitabive Seine Houls by Seining

Pointe aux Bargues; sond and geavel over rack; %o 1 meter grading.

July 28, 1950; 229C: 1 Perch, 1 Cewmon Zhinsr, 1 Spot-tailed
‘Snimor, 1 2iptc Shiner (hundreds of amall Spot-tailed Shiners
sgcaped through the meal). . ‘

Septerber 13, 1950; £22%0: 3 Poroh, 568 Lake Shiners, 2
Ceemmoty Shiners, ® Spot-taillsd Shiners.

Mey 3, 1081; 125¢; 400C Lake Shiners.

May 21, 19313 10%C1 40 Lake Shiners. '

July &, 193); 209G; 7 Peroh, 20 Lake Shivers, 15 Straw=
solored Shiners, 25 Spot=tall Shiners (meny ataller

July 84, 1931; 20°C: 17 Common Shinera, 7 Spot~tail
Shingrs, 4 Steel-enlored Shiners, 8 log Perch.

Port ‘Amtm; agnd snd gravel; deepest part samed wag about 70 om,

July 28, 1950; 229C: 1 Small-mouth Bass, 73 Lake Shiners,
38 3pot-tall shiners. , g

Septesber 13, 1030; 2200; 1 Fereh, 472 Lake Shiners, 1 Common
Shiner, 13 Spot-tailgd Shiners.

May B, 1981; 1£%C: 4000 Lake Shinevs, 40 Strem-cclored
Shiners, 30 Spovt-tail Shiners. , ‘

ey 21, 198)1; 1090: 48 Lake Shiners, & Common Shiners, 5
Straw-golored Shiners. ;

Tuly 4, 1081§ 200¢: 3 Perch, 25 lske Shiners, 17 Spote
tailpd Shinexrs, ‘

July 24, 188%; 20°C: 5 Large-mouth Bess, 5 Lake Suiners,
4 Straw-eolored Shiners, 8 Steel-golored Shiners,
5 2wmis Shiners. ‘ '

Qal Beaclhy sond with soattered doulders.

July 28, 1330: 12 Pereh, 2 Small-mouth Bass; 2000 Lake
Shiners, 1 Strew-cclored shinar, 4 Spot-tail Shiner,

1 Log Pereh.

September L&, 1980; 16 Pered, 1 Sunfish, 124 lake Shiners,
§ Common Shiners, 1 Strew-2olored Shiner, 198 Spot-
tailed Shimers, 183 Mimis Skiners.

Nay 8, 1881 1¥90; 200 Lake Shiners.

May £1, 1931; 8 Lake Shiner.

July 4, 1931; 28¥C: )5 Peroh, 74 Lake Shiners, 8 Straw-colored
Shiners, 25 3pot~tail Shiners.

July 24, 1981: © Persk, £00 Spot-tail Shiners.



L

Caseville; sand bottom with Musk Crume, Bushy Fond VWeed, slgme,
Bulrushes; Deepest area sdined was 70 am.

July 12, 1930; 15 Pereh, l4 Common Suckers, 1 Tudpole Cat,
1 Rook Bass, 1 Luarge-mouth Bass, 10 Suallémouth Baes,
1 Stone Roller, 30 Blunt~noae Shinars, 1 Lake Shiner,
4B Bleek-nose Shinevs, 206 Common Shiners, 2 Spote
tasl Shiners, 3 Johnny Dertess, 138 Las Peroh, 1 Killi~
fiah,

July e, 1980; 20%,; 78 Ptreh, 3 Pike Pereh, 1 Common Juoker,
1 Zmall-mouth Bass, 1 Blun¥-nose Shiner, 1608 Lake
gniners, ) Cemon Shiner, 8 Straw-solored Shiners, 13
Spot-tail Shivers, 3 log Perch,

September 15, 1980) 2400; 500 Peroh, 20 Spot-tail Shiners,
(In another place close by). 80 Leke Shiners, 25 Spot-
MJ. mrﬂv . .

¥ay 5, 10815 17901 8 Pereh, 1 lLuke Shimers, 5 fpot-tail
Shiners.

May £1, 198): no oatah,

July 4, 19311 5 Perch, 10 Lake Shiners, 17 Ccmmon Shiners,
4 Spos-tail Shiners, ¢ Blunt-noss ShiAWFss

July 24, 1931: 3 Large-mouth Bass, 7 lake &Mmrs, 3
_ Comon Shiners, 60 Spodt-tailed Shinerd, 8 Stesl-colored
:.zhinﬂ'ﬂo

5., dsnd Pointy (Collecting was ﬁé’&é‘ 5 times in the ewcamer of 1980).

July 12, 1980; sand bottem.

(1) 8 Pereh, 3 Blunt-nose Shiners, 572 Leke Shiners,

 BS Gommion Shimers, 20 Spot-tailed Shiners, £ Mimie
Shirays, £ Johuny Darters, 5 Log Perch, 5 Killifish.
{2) (Seise pursed in Rater) £ Perech, £4 Common Shiners,
) kimie Shiner, 3 Log Peroh, 24 Comson Shiners, 1
Mimie Shiner, 2 log Pered (Thousands of desd L ake
Shiner fingerlinzs were noted along share).

July 28 1930, (B) In bay and et tip of Padlnt; mud end
sand bottam; Algse and Leafy Pond Weed were noted.
17 Persb, 1 Lerge-~mouth Bass, )1 Sunfish, 1 Tedpole
Shiners, ) lLake Shiner, 3 Straw-solored Shiners, ¢
Minie Shiners, 5 Johany Derters, 1 Killifiek,

September 18, 1930, (8) 1 Sunfish, 30 Lake Shinera, 1
Comeon Shimer, 16 Johmmy Dariers.

Hay 8, 19511 20 Lake ahimru, @ Blunt-nose Shinsrs,

14 K1llifieh,

May £l, 1931; 40 lLake 3hiners.

Tuly 24, 1081; 249C; 78 Pereh, S Carp, 2 Swallemoukh
Bass, 8 Blunt-nnese Shiners, 12 Lake Shiners, 34 Common
Shiners, 58 Ftrav<solored Shiners, 8 Steel~-¢olored
‘%hl.Wil.



8. Bay Port; sand with pleces of roek; wegetable debris along shore linej
ous date.

July 11, 1e30. {1) BO em, at i%s desposts &2 Perak, 7
Sunfigh, £ Zmallemcuth Bass, 1 Loig-wone Ger, 1
Blunt-ncse Winnow, ¢ Leake Shiners, 1 Ztesl~colored
Shipaz, 1 Log Perch, 3 Killifish,. _

July 11, 1930 (£) 1 meter et its despest. 10 Pergh, 1 3lunt-
pose Shiner, 3 Lake Shinsre.

Fuly £1, 1930; #1%C: (1) 28 Pereh, ) Fike Perch, 4 Carp,
5 Blunt-assa Minnows, 8 Lske Shimers, 3 Blsck-nose
Shiners, 3 Spot-tall Shinerm, O ¥imio Shinere, 1
Johany Darter, 2 log Parnh, 1 111485 e,

July 21, i%80. (8) 42 Perah, 1 Sunfish, 1 lake Shiner, 1
log Poroh. ' .

Septembar 14, 1930: 16 Poren, 4 R0odk Bass, 1l large-mouth
Bass, 14 Bluntenose Minmows, 1 Lake Shiner, 21 Cowmon
Shiners, 15 Jolnny Dawsemw, 2 Log Perch, 1i EKillifish,

May 5, 19511 149G¢. 200 PeMel; 50 Blunt-nose Kinnows, 27
&olm Shiners, 50 Gommon Shiners, 50 mmnan.

Moy 23, 1%31; M4PC1 4250 Jake Shiners,

July 9, 1831: 24 Perch, & Blunt-nose iinnows, 83 lLake
fhinexw, 11 Com:en Jhinars, 8 Stmw*wlom Suiners,
6 Johuny Dorters.

'?+ TRope Ialamdj sand =nd gravel bottom.

Jaly 185 10330 PJa.1 8 Pereh, 1 Pike Perch, B Sunfish,
1 Blunt-nose Wimnow, 2 Lake Shiners, ¢ Oomson &-!aincru.
2 lag Perch, 4 E1llifish,

July 123 1£:08 A.!&.t &8 Perch, 1 Lawge-mouth Bass, &
3lackensee Shiners, 3 Johrsy Darter) 1 Iowa Darter,
10 Killifi e,

w 5, 1951: 47 Blunt=nose Nimnows, 35 Lake Shiners, 108
Skraw-oolored mainﬂra, 100 Spod~tail Shiner, 120
Eillifimh,

July 9, 1831: 17 Persh, 1 Long~mosse Gar, 18 Killifish,

8. Sebdswaing Rey Shores; shin Bulrushes, Musk Rruass, Leafy Pond %eed,
Bushy Fond Heed growjing on oluy, sand and gravel botiom.

Tuly 19, 1980, (1) 38 kereh, 0 Luke uhivers, 1 Mimie
shiner, 5 Johnny Darter, 7 Log Parah, B Killifish.
July 19, 30 {(2) 1 Stoms Holler, 1 Aluni-mome
Minnew, 6 Lake “hinars, 1 Black-noss Shiner, 3 Jommon
Shiners, B Johmny Darters, 9 Log Peroh, 510 K1llifish,
July 19, 1930 (M) 480 Pereh, 1 Johnny Darter, 1 E411ifish.
J’ﬁlr 19, 1920 (4) 18 Parch, 8 Log Perch.
Jul: 21, 1980: 4 Pumh. 1 Blunt-none m:wmw, 88 Lake
3hiners, 21 Common 3hinere, 2 Strsw-oolored Ohiners,

R Mimie Ehiners, 1 Johnny Darter, 5 Log Perch.
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10.

Sebewaing Bay 3hores {Continued),

July 18, 1931, (1) 32 Perch, 3 Carp, & 3lunt-noae Mimnows,
17 fitraw-golored Shiners, €3 Spot-tall Shinsrs, 8
Johnny Darters,

July 16, 1821. {2) 19 Perch, 32 Straw-cclored 3hiners, 5
Johony Darters, 9 Log Pereh, 80 Killifish.

Fish Polntj Bulrush, Naias and ilgae growing on olay apd sand
botton,
September 14, 1930; Em: 10 Perch, B Lerge-mouth "asa,
3 Sunfish, A
May 6, 1981; 20%C: ) ABlunt-nose Minnows, 80 Straw-colored Shiners,
280 Killifiah,
May 26, 1981; 169C; 53 S5lunt-pose Minnows, 2000 Lake Shiners,
100 3traw-colored 3hiners, 284 Xillifish.
July &, 10513 57 Pereh, 12 Common Shiners, 14 Johnny
Darters, 85 Killifish,

Bay City; sand botion.

July 31, 1930: 20 Perch, 1 Cémmon Sucker, 16 Large-mouth
Bass, 5 Bluntenose Ninnow, 2853 lLske Bhiners, 37 Straw-
colored Shiners, 1 Johnny Darter, 1 Log Perch, 1 Killi-
fish,

August 19, 1930; 529C; 1643 Perch, & Pike Perch, 1 Carp,

10 Sunfish, 117 Lake Shirers, 91 dtraw-solored Hhiners,
77 Spot-t4il Shinery, lRosy-faced Shiner, 6 Log Ferekh.

September 15, 1930; 81 Ot 4 Perch, 1 Sunfish, 18 Lake
Shiners, 3 Straw-e0lored Shiners, 5 Rosy-faced Shiners,
1 Mimic¢ 3hiver.

May 7, 19813 12°C: 25 Persh, 58 Lake Shiners.

¥ay E6, 1981; 179C; 67 Blunt~nose Minnows 282 lake Shiners,
83 Killifish,

July 7, 183); 2890; 500 Perch, 72 Lake Shiners, 27 Straw-
salared Shiners, 25 Black-nore Shinsrs,

Linwocod; Bulrush, Leafy ?oml %eed, Nalas growhing on esnd and gravel
battom.

July 31, 1930; 200C;: 94 Perch, 30 Common Suckers, £ Sunfish,
17 Blunt-nose Hinnows, 1 %pot-tsil Shiner, § Roasy-faced
3hiners, 1 Minie 3hiner,

Septembexr 15, 1030; 20°C: 1 Perch, 1 Large-mouth Bess, 13
Sumfish, 12 “lunt-nose Minnows, 1 Straw-oolored Shiner, 1
Mimie Shiner, 6 Johnny Darters, £ Log Peroh, 106
¥illifieh.

Hay 7, 1931; 149C: 258 Pereh, 20 Goldenk Shiners, 1200 Beke
ghiners, 70 Spot-tail sShinera.

July 7, 1931; 86°C: &7 Perch, 4 Carp, 8 Large-mouth Dass,

6 Small-mouth Besa, 19 Stran-coliored hiners, 34 Spote
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11. Linwood (Oontinued).

tail 3hiners, 15 Bladke-nose 3hiners, 8 lowa Jarters,
18 K111414 sh.

July 28, 1931; 2700t 34 Perch, 23 Stram-oolored Zhiners,
47 spot~tail Shiners, 7 Johany Sarters,

12, Pinconning; sand bottom coated with saw dust. Thin growih of Bulrush
and Najsas in lute spring and swmer. ‘

July 30, 1931: 50 Perch, £ Blunt-nose Minnows, 58 Lake
Shinera, 1 Spot~tail Shiner, 3 Johuny Darters, 3 Log
Perch, 2 Eillifish,

Auzust 19, 19313 280C; O Papeh, 1 mea-muth Bass, 1
Blunt-nose Minnow, 4 Common Shiners.

Septembey 15, 18303 aleas 1 Perch, 34 Blunt-nose Minnows,
8 Straw-eclored Shinera, 1 Mimle Shiner, Il Stc¢el-
colored Zhiners, 3 Johnny Darters, 1 Log Poreh, 2
Eillifish,

May 7, 1851; 1990: 49 P erch, B Blunt-nose mzmom, 15
mm-anlamd Shineoys, 35 :pat 484l Shiners, B Johnny
Bartara.

Mey 25, 1931: mo eatsh.

July 'i'. 18513 289C: 60 Pereh, 0 lLargeSmouth Bass, 20
Common Shiners, 74 Straw=golored dHhiners, 12
Johnny arters.

13. 4u Gres; send botSamj Leafy Pomd Weed, Sego Pond Weed,

July 80, 1930: 279 Perch, 7 Pike Perch, 4 Srown Bullheads,
1 Black Bullbead, 1 Large-mouth Bass, U Bluntenose
Mirnows, 118 L:ke Shiners, 5 Spot-tall Shiners, 1

Johnny Darters, 9 Log Perch.
July 31, 1930: 28 Pereh, 50 Common Suakurs, 20 mllets, 8 Black

Sueker, & Bluntencae Minnows, 3 Jtraw-colored Shinsrs,
2 Minlc Shiners, 28 Steel-~colored Shiners, 33 Killi~
fiah,
September 15, 1930:; 28°C; 1 Large-mouth Bass , 1
Golden Shiner, 7 Blunt-nose Minnows, 1 Blmg,.‘-mnc

Shiner, 20 K4111fish.

14. Polut Lookout; osund bottum; mater wss sbout 1 meter at its dsepect.

July 30, 1930; 9 Perch, 6 lLake Shiners, 19 Strawe
colored Shiners, 20 Spot-tail Shiners, 8 Mimic Shiners,
9 Long-nose Dace, 18 Copelapd Darters, 3 log Perch.
August 19, 1930: 2 Perch, 3 Strew-colored Shimers, 8

Spot-tsil Shiners, 2 Johnny Darters, £1 Log Ferch.
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Jaly &5, 18313 4850 Peroch, 7 Common buckers, 87 lake Shiners,
18 3trawoeelored Shiners, 38 Spot-tall shiners,

15, Alabsster; send, gravel ond ascattered boulders.

July 30, 1980; 2800 Perch, 100 Lake Shiners,
September 15, 1930: 1 Spot-tail Shiner, & Long-nose
Daga,

18, Tawag City; sand bottom with scattered pleseos of lumber boards,

July 30, 19301 40 Perch, 1 Long-nose Juckar, 1 Blunt-hose Minnow,
305 L:ks Shiners, 1 3traw-ooleored Shiner, £3 Spot-tail Shiners,
1 ¥inis Shimer, 5 log Perdh.

Mey 7, 19811 128 Perch, 300 Leke Shiners, 39 Common Shinecrs,
87 Spot-~-tall Shiners.

Hay 25, 19311 no satoh.

July '?. 12Bl: 2 Pereh, 40 Common Sugkere, 1l Blunt-nose
Minnows, 15 {ommon Shiners, 100 Straw~oclored Shiners,
12 Johnny Darters, 8 lLog Perch. :

July 388, 1981t 17 Perch, & Cwomon Shiners, 67 Spot-tail
Shiners, & J’ohnw mmu, 8 Kuuﬁah.

17, Bast Tawas} sand botton with scattered pleces of lumber boards.

July 30, 1980: 51 Perch, 1 Blunt-nose Minnow, 635 Lake
Shiners, 316 Spot=tull Shiners, 3 Log Persh.

Auguat 18, 1930: 4 Perch, 1 .3trew-gclored Shimer, 4
Spot~tail Shiners, 5 Johmny Darters, 1 Copeland
Darter, 1 lLog Pereh.

September 14, 1930, (1) 18 Blunt-noss Minnows, 50 Lake
%mrﬂ. 10 Jﬂm Barters.

Septonber 14, 1030.(2) 8 Perch, 15 Lake 3Shiners, 3 long~
nose Dage, 3 Johmny Dertsrs, 3 Log Peroh.

May 7, 19213 219C: 10 Lake Shiners,

May 85, 1931:; 1y90: 28 Zpot~tail Shimers, 3 Xillifish,

July 7, 1931; 10 Perch, 10 Common ﬁuokurs, 150 Btrau-wlomd
Shinera, 10 Johmny larters..

July £8, 1231: 10 Perch, 4 Common Juckers, £ Golden Shiners,
8 Strus~golored Shiners, 125 Spot-tail shiners,
4 Yohnny Darters.

18, Lone Tres laland; Bulrush, Leafy Fond Weeds and Alges arcund on sand
upd gravel bottom.

July 21, 1930: 7 Perch, 4 Lake Shiners, U Straw-mlored
Shinsrs, 2 Spot-teil Shiners, 104 Miwxic Shivers, 3
Copeland Darters.

Avguat 8, 19801 54 P erch, 2 Syone Sollers, 1 Blunt-nose
Minnow, 3 Lake Bhiners, 1& Straw-eolored Shiners, 33
Spot-tail Shiners, 35 Wimig Shiners, 8 Copeland
Darters.

July 8, 1931: (1) 57 Pereh, 8 Lake Shiners, 88 3Straw-
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18, lone Tree faland {Continued)

colored Shiners, 19 spot~tail Shiners, 7 Johnny
Dartors, 9 lowa Larters.

July 8, 1931 (3) 18 Peroh, 3 Lake Shiners, 38 3traw-
eolored Shiners, 10 Spot-tail Shiners, 8 Johnny
Larters, 9 Iowa harters.

19. Maisou Island and visinity; Bulrushes and Leafy Pond “eeds,

July 81, 19303 (1) 18 Perch, 1 Yhite Camp, )1 Hlunt«
noes N¥insmow, 134 Lake Zhiners, 2 Common Shiners, 1
Johnny Derter, 4 log Perch.

July 21, 19301 (2) 7 Perch, £5 lake Shiners, 2 Strawe

solored Shinara,

July 81, 1930; (3) 21 Perch, 4 Common Buskers, 1 Sun~
fish, 7 Rlunt-nose Mianow, & Like Shiners, 1
Cemmon Shiner, 9 Straw-eolored Zhiners, 1 Spot-
tail #hiner, 03 Kimic Shiners, = Jolmay Derters,

3 1og Poreh, 1 E111ifish.

July 21, 1630: (4) 1 Iarge-mouth Bass, 1 Sunfish, 3

Blunt-noaa Minnowsn, 1028 Xi)llirish,.

Table 38
Keeord of iusntitative Seins Heule by Seiaing Station Using
| 128-F%, Jeins in Belt 20 %o 100 Meters Off-shore. V'

l. lone Trees lslandj send Botitom and partly surrounded by bulrushea.

July 9, 1989; (1)t 123 Perah, 14 Common 3uckers, 4 Rock Bass,
6 large~-mouth Bsss, & Browhs Bullheads, 1 Silver Lamprey, 28
Long-nose Gar, 23 Blunt-nose Minnows, 13 Golden sm.mrs.

10 YLake Bhiners, 420 Mimio Shiners, 57 Johupy Darters, 1
Iowa Derter, 6 Log Pereh, 15 Eilltfish,

July 9, 10803 (3): 199 Perch, 7 Laks Shiners, 7 Strew-colored

Shiners, 43 ¥imic Shiners.

%oiung apa'mﬁbh was doiu:e bntm 20 meters and 100 meters of shore.



“Table 3
Record of juanvitetive Seine Hauls by Selming Stations
Using 135-F%, Seine in Water more Shan 100 ¥overs
off-shove .

1+ Long Tree Island; sand bottom.

July 8, 19830; %2°2: 14 Perch, 1 Common sucker, 1
gtone Roller, 11 Blunt-nose ¥inmows, 70 3traw-oolored
Shiners, 41 Vimic Shiners, B Johany Darter, 1
Oopeland Darter, 4 lowa Dartsr,

July 9, 19%0: §1) 123 Foreh, 14 Cossion mmkeru, 4 2 ook
‘Bass, 8 large-mouth Bass, 3 Brown Bullheads, 1
Lamprey, 28 Lmge-nsss Gar, 5 Blunt-nose Minnowa, 13
Golden Bhinsrs, 10 lske Bhiners, 420 Mimie Shiners,

37 Jobuny Darters, 1 Iowa Darter, 6 Log Perah, 15
Efllifish. ;

July 9, 1930: (2) 199 Perch, 7 Lake Shiner, 7 Straw-colored
Shiners, 43 Mimie Shinasrs,

July 10, 1930: (1) 10 Perch, 28 Lake Shimers, ¢ limlc
Bhinera. )

July 30, 1980: (2) 860 Perch, % Pike Perch, B Lake Shinere,
5 Stras~colored Shinmers, 11 Mimio Shiners, & Johany -
Darters, 4 Copelund Darters, ¥ log Perdh,

July 20, 1950: § Perch, 27 Lake Shinsrs, 8 Straw-colored
Shimere, ¥V Spot-itail Shiners, & Mimic Shiners,

3 Johmny Darters, I log Perch, 1 Trout Peroh,

July 21, 1980: ¢1) 32 Perch, 1 lake Shizer, 34 Strav-
golored Fhiners, 2 Mimig Shinars, 6 Johnay Devters,
8 Copolund Darters, 2 Log Parch.

July =1, 19501 (2) 20 Perch, 1 Sunfish, 7 Blunt-nose
Minnows, £ Lake Shiners, 1 aaldm Shiner, 11 Mimic
Shinars, 2 Johuny Darters.

September 12, 19301 (1) ¥8°C; 58 Perch, & Blunt-noge
Hinnows, 2 Lah Shiners, 17 Strew~colored 3hiners, 18
Spot-tail Shinars, & Roay-face Shiners, 35 Mimio
Shigera, 13 J’ohnny Darters, 7 Copeland Derter,s 18 Log
Pereh,

Septembdber 12, 1930: (B) B2 Peroh, 1 lLake Shiner, 220 Biraw-colored
Jhiners, 87 Spot-tail Shiners, B ¥imie Shiners, 18
Johmny Darters, § log Perch,

Septesber 1%, 19801 (3) 17 Pareh, 3 Pike Perch, 1 Reak
Baas, 1 ¥imie Bhiner, 1y Johuny IJaﬂer. 14 log Peprab.

September 13, 1930: (4) 10 Porech, 1 Lake Shiner, 4 Strew-
eolored Shiners, 10 Spot~tall Shivers, 39 Joluny Darters,
18 Log Parch, 28 Killifish.

September 1z, 1880. (8) 95 Perch, 56 dlunt=nose Minnows,
21 Lake thiners, 188 Straw-e¢slored Shiners, 27 Zpot-taeil
Shiners, 71 Mimioc Uhiners, 74 Jolmny Darters, & Copeland
Darteora, 18 Log Perch.
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2« Tish Point (In Bebewaing Bay, ¢lose to ¥Yish Point).

July 104, 1930: (1) 10 Perch, L Pise Perch, I 3Alunt-nose
Minnow, 1 Straw-golored Bhiner, 4 Johnay Darter, 3 Cope-
luand Derters, Z log Perek,

July 10, 1930: (2) 48 Perch, 2 Pike Perch, 5 Lake
Shiners, 20 Spot-tail Bhiners, 2 Mirde Shiners, 228
Johnny Darters, 2 log Perch,

July 10, 1980: (3) 16 Pereh, 2 Dlunt-mose Minnows, 41
Leke Shiners, 1 Strew-oolored Shiner, & 3pot-tail Shiner,
16 Jahm;v Deg+ters, 7 Qoneland Darters, 1 Hver Darter,

July 10, 1950: (4) 187 Perah, 4 Mimio 8hiners, 1 Copelend
Dezter, 2 log Perck, 1 Trout Peroch.

3, Bay Pexk; surroundsd by Bulrush znd Algne,

July 11, 1950: (1) 7 Perch, %6 Blunt-nose Minmows, 3B
Lake Shiners, 28 Spot-tail Shivers, I7 Minie Shiner,
2 8teel~polored Shiners, 18 Johuny Darters, § Log Ferch.
July 11, 1830: (2} 7 Pereh, & Blunt-noss Mimnows, 36 Lake
Shiners, 1 Strew-cslored Shimere, 10 Spot~tall Shiners,
¢ Bimi¢ Shiners, 2 Steel-cvlored Shiners, o Johmny Darters,
¢ Log w

4. Tawas City

August 18, 1930; (1) B Perch, 1 Piks Pcreh. 4 Comaum
fiugkers, 1 Creek Chub, 5 Common Shiners, 22
Spot-tail Shiners, 1 Johnny Darter, 1 Mn Séulpin,

2 Log Perch.

August 18, 1930: [(2) 2 Perch, 1 Pike Pewoh, 186 lake
Shiners, l& Straw-golored Shiners, 9 Spot-tail Shiners, 3
Jonnny tarter, 2 Log Persh.

August 19, 1030: 3 Pike Perch, 1435 Lake Shiners, 00
Strav-golored Ahiners, 71 Spot~tail Shineve, 1
Trout Pardh,



Large-mouth Bass, Small-mouth Baes and Yhite Carp were mostly oaught in
their fingerling stsge, while omly yearling and adult minnows and shiners vere
seoured, 4is a whole, this seining shows a preponderance »f Perch over niher
cmmiﬁl fishes and geme fisghes, while amng the non=ocommercinl fishes, tme;-a
ware more Lake Shiners thon any of the othurs.

The result of 1930 aeining operations shows tiet lake Shimsrs, Perch,
VYenona Killifish and Spot-tail Shimers, in the omler named, are the four
most abundant fishes along the shore. The tignria are, uowever, chopre
aocterized by ths total adbsence of Trout Perch whieh i{s cne of the most
importent foed of the Cmanon Terns,

The date obtained in the spring and mummer seasons of 193), as presented
in Teble 37, show matt as a whole thers were nore Perch fingerlings slong the

shore of Sagimew Bay in the swmmer than in the corresponding spring. It

should be noted that the Perch sollested im the spring were yearling und those

obtained later in the summer were fingerlings. Ia very rare instances adult
Perch were enuaﬁt. although their presence was often MM. The fry were
$00 amall %0 he caught by the mine used,

Among the non-commereial fishes, the result shows that in the spring,
'Bluni-w Himai, _Golden 3hiner, mo Shiner and Henons Fillifish were more
abunaanﬁ than in the summer 'M the ssme year.

. & aignificant seasonal differende in the mumber of fish saught is shown
by Lake Shinsrs, of whieh 17,043 were caught in 24 hauls during the apring
a8 compared to 369 individuals in 27 hauls during the summer. The scareity

of this species in the mummer I attridbute o the faet that thie species fre-
: 351

quents the deeper water at this pericd, as Adams and Henkineon (1928) in-
8ioats it does in Oneida Lake, Besides there appears to be a tendency for
this Shiner to lsave the plase after being cauzht mnd returnsd to the water



onoce, as 18 evidenced hy the varlability in the numbers geught at nme place
at different times. Tho discrepanoy between the numbers omught in spring

snd sumzer ¢lose to shore should have been corpensated by o swmer inorease in
populstion in the deepar water (20 meters off shore to 2 depth of 2 fathoms).
Unfortunstely, no eeining was done st this regior during the spring. For this
reason, it weg considered bdest to eliminate from the total ¢ stimszte the fish
obtained in the spring.

Table 37 shows thot in two years, slong the shores of Baginew Bey, 4 hauls
were pulled a% Pointe Aux Barguea, 4 it Port Austin, 4 at Oak Beach, 6 at
Caseville, & at 3and roint, 7 at i&ay' Fort, 4 at Dose Islend, 8 st Sedewaing Bay,
4 8t Bay Oity, 4 at Ltmmg ,fﬁpnt in ,:’-el y & at Alabaster, 3 at Point Deokout,

3 at Tawas City, 6 at Hast Tawes, 4 at Lone Tree lsland und 4 &t Meisou Ieland
and viscinilty,.

The B3 seine hauls from the two swwers' in-shore collsetion indieate
that the area of one ssine amul (285 square m;atevui, aspuming ae done above that
only half of the fish in the area were seined, contained on the average the number
of fishss of eseh species indicsted in the first column of PBudle 40.

Toble 40 -
Estimated Population of Fish in Saginew Bay in Swmwer, %ithin
20 ¥eters of Shore

In ares of Total no.

one haunl in area.l

(285 sq, =)
FOrORssaesivsnssondacosvcoosnsvnnnsovan 182.8 4,500,000
PIW Percliecsoviosanssnvosavivnssasne 0!5 2,000
Mallotiaesencivsnrsnnesasanassissocne 0.0 15,000
cm snekﬁr'iictbt!tuﬂtooo.u.cta»tb 805 uo,Dw
a&rp..gtoi.-onuct-i‘cotnoiiio'outo~n,no’,n 0.8 16,000

& /Obtained Dy :mlﬂ-.piy!ng ths”rimrds for each haul by 30,877 (eztimate
nunber of timee R85 sq. meters is donteined in the area along the ghore
of Seginaw Bay to B0 reters from shore).
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In area of Totul no.

one haul in area

(288 8g. m.)
z%ek Bus.'.."....‘.l.'...‘..‘......'. 0.1 a'm
large-mouth BasBicecsssrsctussesvivonssy le2 3?'0(”
Miﬂh.c‘o...c-oaooo--oovo---,.na.-lo lil 34,000
Scallenouth BoSScsvsseseevscssnrescssns 0,7 28.0()0
Blunt~no8g MinNoW.sevescserenrscsnnses 6.1 190,000
Golden Shimrontqnonuvrno..-uooow.o’a- 0.3 9.060
Lok® Shibnerecesecesscossveasvanrssnven 178.0 5,800,000
Comsenn ShADOcsesusesnsvcsasosnsosvace 16.4 500.000
Straw=golored Shinerecesccosasonsssnse 2048 659.9
Blﬂﬂh‘mgﬁ BRiNP P secssriasonansaisnae E.B 68.000
gpot-%all BhinOrussvsvesecassrecnescen &9 1,210,000
mo 31%11!’1‘...'--0---.4-.u-u-ucuu 901 3@1.@@0
3t00l-0010704 ShiNereissenssvovancornos 1.8 “.000
nmflﬂh;-....o-..--cn.-a'.bn.vanaotc %i’ l,ﬁ0.0@O
J‘OW mrl--.---100tvlllitnllll10. 4(9 1&.000
‘*."Q‘lnoOptlll'lt.-lll'! B.B 200.000
: OERNOPOF LG TN RPIREPRBIIF R 2.9 W,GOO

The ¥iak Pepulskion ¥rom 20 Meters to 100 Muters Off-shore,

The sumner Tish popul. tden in thig belt was asﬂmaﬁaﬂ fron fwo seine
hauls from Lone Tree laland, The areus svined represent am approximate
averaze of the conditions 20 meters to 100 netera off-zhora of Saginaw Bay.

There was here a thin growth of bulrushes, considerubly amlgae und few
bouldera thinly scattered, lesa cover thun along the mrnh; ghore, but mors
than alongz the sand beaghes, The hauls govered s greater area than ususl,-
an area of sbout 1000 square metars. The )25 foot Baird seine was aet sbout
65 metors offshore apd pulled to shore, aftsr hiny pursed at ebout 20 meters
off shore, Judging from the conditions upon whish the seine was pulled, it was
estimated that omly two fish m ssught for every three present, These fish
caught are listed in Table 38. Fror the data in that teble, making allowsnge

for ezcapementds an indiosted shove, the number of fish per aves in one seine

j‘/?ho 1tem "Other fieches” inolwles Brown and Black Bullheads, Rod Horse, Thite
Garp, Tadpole Oat, Long-nose Gar, HBtone Roller, Fosy-fmoe 3hiner, Copeland's
Darter and Iowa Larter.
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haul »f about 1000 square meters and in $hs entire belt was roughly estimated
as phown below:
Table 41

Estinated Population of ¥ish in Sazinaw Bay in Swwmer in Belt
‘Betveen 20 and 100 Keters

 opte kb

Pish | ) ‘Ho. in one Totel no.
| | haal (1000 in belt
Bye my )

Per.h."..".'...'....'....'......‘,...‘.' 2‘1.5 ' 8 m.w
Commion Eﬂdﬂhr-no-;i-o---onttcvououu-nsin-- 10.6 5” 0o
ROCK DeBBeeanovsssnsrrsssascancnsasonnsnas 8.0 167.“6
Mrsc«muth &ﬂﬂ-eo----c..v-cuputonsct-oo- ‘ 4.5 15&.
m m&aa....‘...-”'....'..'.....'.’. B.% ' t’g.
Long-noae QHTeuencvessesonsanninsssoassane 10,5 690.
Blunt-noae mm.--.uu-.u.o.uu-n... 17.28 610'000
Gﬁman ﬂhimru-uu........nu..n--n-- ¢.78 341,000
w Shlmr ‘.."‘-.'-"."'IQ"’".“.“.‘.'V. la.va “g.m
¥imio IBLDOPecvvooravreisvassvasineasnsane S4Y B0 iz 335.@00
Killifishuun‘.un.uu-nu"n.u.....n 11¢§§ 409,000
Straw~colored BhiDUressscsonanrarnnrinosers B.26 170,000
:ﬂm DRPVOLcssasnanvesonr vt resstnesanas 8778 350,000
log Porcheesegesnvessncosnsissscacarsannar 6.0 200 4,000
Other £1shaa ‘i‘thct-tobt-ta-lionio‘-'ouiaon 1.8 5@ 000

The Figh Population From 100 Metore Off-share to u tepth
of 2 Favhoms

The shore fishes no doubt wander in the deeper water also and the birds
feed there to some degree, For these reasons, seine hauls were vulled as far
as the net wuo able to vatch fish., In 2ll deeper operationa, the larger seine
was used, lMost of the hauls with the largur minnow eeins (a 125 feot Baird
seine with " wesh in bag), made tc detsrmine the fish population of thie area,
were mude far from shore, 6o that the net had either %o be pulled into an

anchoref bodt, or to be pursed direetly into the wmuter where the ocperators

</0ther fishes inelude Silver Lemprey snd lowa Darter.
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eould wade, One aan imagine the crudeness of this prooess, whioch I satimate
led to the catching of not more than one fifth of the fish present in thefares
seined. Another handieap wss that most of the seining operatione with the
larger seine wae dore around Loune Tr.e Island where the fish population per
Ziven area might be less tham in other places on avcount of the presence of
the large oolony of Gawn Terna when the setining was done. To make reasomable
allowance for t!huao-taatora, the mumber of fish csught in the large seine was
multiplied by & to indicase the pupulstion per given ares seined over. The
eroapement of the very small, slender and swift Perch fingerlings presumably wes
even greater. The results of seining with tke larger seine ure given in Table
39. Prom data in tmf table, zzeaki.xx&ﬂlamnw for eseapsments 1miioutoc} akove,
the number of fl«h per aros in the seine :Jaaulan& in t{}w gntire ares m
calaulssed {Table 42). |

| Table 42

Estinated Fopulotion of Fish ip Saginaw Soy in Swmwer in
Belt Betmeen 100 Meteys Off-uhore

3o & Uepth of 2 ¥athome
Fish ¥o. in one Total no.
haul (740 in belt
#Ge M)
?.rehoncacanayoitun-ooqu-tooo.o--luoqun £05.9 1@.%0.%0
Plke Porohsccessccsnsssnccscesssssnapss 3.88 2,281,000
CORIOB SUBKOPesscavurvenvsossscancnsstse 1!85 7 S’?Q.O‘)@
Blﬂﬂ@‘nﬂ»‘ mw‘-oqco:o-.-tovicnooiltt 30.73 ﬂ.‘m.m
m. BRINerasvevesnsessenssavansovenny lmvm W,EB}.,OOO
Coppon BRiNOreessssssncnssccsnnincssony 1.85 BYD,000
Spot-~tall Shibarceeescrsssssavernesnorne T1.75 4'3,630.000
Straw-~solered Eﬂnnp'r..u-.. sssssacsanes 1‘0,@0 103,80@,000
mﬂ anel‘;in"-quo'qnncto--.a.:.-n-- 58.85 40.524,000
Trout P.ﬂh-..wavoouq-l terscoercsvacns 1.80 1,000,000
mm‘ K‘lliﬂshlit‘tiltt.t!ﬂt'!tt.oln 7-09 "870'000
JM’ TS OP e s i enevunnensranssvanbenn 81.75 43,050,000
m.hnﬂ“. M‘erroot‘clcraoto-.rn...- B-ﬁa 5.9@0.000
mﬁ th"'..-..’.‘......‘....'.".‘- 3?.?5 lg.am.m
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Ko, in one Tetal no,

haul (740 in bels~d-
Be M. )
Othar flm"-&o-uoaoqnoout-u--oouo.n 8.75 4.36@..@0

Zotal Figh Population im éittg Zones

socording to the figures presented for the results of seining from the
three belts which I wees uble to sample by soining,the total fish population
in the shallower wavers of Juginaw Bay within the 2 eontour ie roughly
as indieated in Table 43.

B“uh.b'i"'l‘c‘iqwoOQ-Q-QIMi'om m’ 81113@1‘.-.--...-.-99 170 000
Pike mchooooq,»i erave R'B?Q. Sammon ShinePesavevesne 1'370’000
Hullotssevunaosensoncas 15,000  Straw-solored Shiner,104,000,000
Cosnon Sa0kBrsersovreon 1.3@9.&3&3 Blagk-nose BRINGTPeces 88,000
Ca¥Darsansonsasssacsses l.ﬁ %9 dp&‘ﬁ-t&il ShineFeeses 51,130.%
ROCK BOIBaessnrruwnrnies 3.19.%‘3 Biwie m‘tnuotuou-tﬁs1.%@ 00
M.Wh BaBBevvassn m’m - BYesl-0olored Shiner. “.000
aml-hnon wsimpeekwaben 3" Km*ﬂ‘h#dfl&-htlaqu- 6,7%,%
Smellemouth BABB esersss Eﬁ, Trout ;P”O'I‘.'Ghu.....-.. 1,0‘”'0&0
Brown Bullheadfesecesos 79,000 :ﬂm Darteles e snev 44,000,000
L@ﬁg‘n&sﬂ m‘.l..!'.lil m@.@eﬁ Uﬁp@lm ﬁutﬂr;oi.i‘ 5,%9.000
Blunt-nosge wm"-,w it ?G‘J,m w ﬁ'mh-'ic'o sesnssNa 19.700.0
Golden Sml'occq(-i.a. 350.000 Qﬁhﬁn‘ LiehOBesvanasny 5g000.°m

It will be cbserved thsd, for the entire arsa, Perch fingerlings outnumber
any other speaies eollegted. Along the shore line this jitem rated next to Lske
Shiner in sbundunge, in the 20«100 meter belt, it followed Mimic Shiner, while
in the dcepest ares seined it was preponderant., 1In the sarly part of the
seining sessou, the Perch yioarlinsn were in shore snd theso were the ones
oaught. The Peroh fry were not incluied m early hauls, probably becsuse they
slipped through the seines. Adeame end Hsakinson ( lsm;;z(;n-w thet the larger
Pereh inhabit the deeper water while the sualler ones are in shallow pari and |

the very mmall ones Va’re’ in the msyrginal shallows. This seems %o phold the

¥’ Gbtained by multipiying the figures for sach haul by 695,876 (estimate
muzber of times Y80 sq, m. is contoined in the arsa bhetween 100 msteras off=-
shore to a depth of 2 fathomis.)

E-The term "otber fishes” inecludes foek Sase, sunfish, :itons Rollers, Luke

Chub, Golden shin-r, Resy~faced Shins rn, Steel-colored Shiners, Trout Perah,
River Darter, and Rice Seulpin,
-l



result obtained in thie atudy. In the swmer, the t.lngrlings were then large
encugh, so that they were eaught, This undoubdtedly represented the larger per
cent of thoes thut are shown in the filgurss above, If the vexy young fish of
the early summer had boem eaught in any numbers, the average nuzber per hmul
and the satizated averags rerch populstion of the baoy would be incressed.

Vory few Fie Ferch were colleated, It is surprising, however, that in one
haul zade vt night & Plke Pereh fingerling was eaught. It may not be im-
probable that this fish fnh.adits the Gsoper water of Saginaw Bay and comes to
shore chiofly et night to feed, Thin does not eppsar to be in sogord with the
results of idems and Hanldinson (1928) snd of Uymond (1926) who studied this
sondition in Onfleia Lake mnd Lake Nipigon respectively. In sny event, the
estirated mumber :f Pike Pereh fipgerlinge as shown in the figures ia the pre-
aeding poge does not seem to be aonsistent with the number of aflylts esught
by the fisherman,

~ Qbviocusly, the lake Shiners that were along the shora when seining was done X
ngﬂ fry ami yearlings., The aize of thess yearlings ssught wes the sams as those
recavered from the Gmeh Torn and Blagk Tern. Apparently, this speclee spend
only & short time in ihe shore Auring early summer, as later oﬁllaetl.ng did not
yleld es muny as were obtained during the early hau ls., They were gsmerslly
saught in elear saters of sandy or send and gravel bottomes, and wore freguently
with sparése growth of Bulrush ( Soimug). Adawe snd Hapkinson (IO’BBj‘:)‘S;ttrihutad
their golleotion of only a few Lske Shiners to the fact that thelr oolleotion waus
dons in the sunmer when acoording to thewm this species wam in dsepur water.

The extmsme difficulty of satching the very small and slender Lake 3hiner

fingerlings in the suxmer Xas already boen referred to, and nrobadly has caused
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the estimated nuxber to be far below the total populrtion., PFurthermore, many
of the Leke Shiners probably occupy parts of the bay zhere the depth im greater
than B fathomws, OCenerszl observetiona on the excessive abundanse of the species
lead to the balief that the eatimate of about 100,000,000 Lake Shiners for
Saginaw Bay is far 00 low,. |

Both mature yearling Spot~tail Shinere were caught while fry generally
encaped away froo the seine, only those being dragged mlong %Wy the bostom line
and by the wmeizht of the seins being caught. For this reason I bellieve the
eatinated nurber of this specics %o be also too leow,

Strawsaolored ond Mimle Jhiners are fairly abundant =zlong the shares., Both
specios spavn in susmer, a2 those oollegted were mostly ri.pa.\}’ The firat year-'s T
young of thesc speocles nust ales have almost entirely eseaped the seine,

The estimate »f fish populstion shows that there are wury few Trout Perch
in littoral rsglons of Saginaw Bay. In fact none #ere notad in the seine hauls
pade along the shores, Unguestionably, this speeles inhobits the deeprr water
during the day through the period of sw;pl-ins the ghore regiona. Yhen I
sbserved the birds carrying Trous Perch im théir bills, coming from far off
shore, I w~as puzzled about the method wmployed by the birds in capturing this
fish. M. B, Trautssn, however, had inforowd me thet in Lake Erie, he saw
the Common Torns in June agtunlly feeding on Trout Perch. 7The fish wers spgwning
and oame in grest nbundane to the surfsce, where meny wsre dylng snd were
being washed ashore. Thie cbservation 1s very intsresting «s far us thils
investigation is coneermed, for most of thos that w.re dropped by the birds in

2]
Seginaw Day wers reudy %o epawn, adscs and Henkinson (1928) say that in (neida

A

b Hubbs (19243 214) noted thet in Louglas Lake, Straw-golored Shinera, Notrepis
deliciosus, (them called ¥, bleanius) spswn from July o sugust.
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lake Trout Perel were mbundantly represented in & number of shallow places
during early summer. Bensley (1915: 37) bslievea that this speaies inhsbits
the deep, cold water of Georgian Bay., Colbert (10lé: 30) memteins that Trout
Parch are very abundent S&ddcu}a; w:: mer w:bgbgj 10 to 20 fuet dewp.

In that leke ani also in the Great L akea, the Trout Pereh ocowe into shallow
water at night, but the birds do not feed in the dark,

Henona Killifish were very abundant along the shores of Saginew Bsy.
They were commonly seen in big achools in eurly surmer. Hoawever, they frequent
waters of olay and mud where thee ias & thin or tldek zrowth of umergent vege-
tetion, thus sampling them begave very 4iffioults. Thie ie the reasom why the
estimete shows relstively few of them.

Comparisan of ¥igh Baten by Common Terns %1th the Total Fish

dsmuming that the estimantesn of fiszh populstion obtained through seining

applied to all three yeare of siudy, the effeots of the Cemmon Terms on the
fish population of the shallow waters of Saginaw Say may be tabulated:
Table 45.-~Relation of the Anmuel Fish Food of ihe
Compon Terms to the ¥stimeted Figh Population.

Eatinate destruotion by Common Terns

Fishes Letimate of Number § Fumbar %  Number %
population 1929 1930 1951

Perah.eae.ass.. 156,000,000 111,000 0.0¥ 1,988,000 1.3 792,000 0.5

Pike Perchecess 4,870,000 - - 1“,000 8.3 - -

Lake Shiner.eee 99.170,000 100,000 001 5,'}‘0?,(!]0 3-7 3,829,000 3.8

Spot-tail ,
aniner.,e.. 51,130,000 11,000 0,02 104,000 0.8 197,000 0.4

Trout Peroh.... 1,000,000 174,000 1.7 149,000 1,0 208,000 2.0

~147=



Table “- (Ucmt. )

' Estimate destrussion by Common Terns
Fishes Eetizute of  Number $ Nuasber % Number %

ropulation 16809 1980 1021
Other fishen..264,849,000 86,000 0.02 219,000 0,08 56,000 0.08
Commercial
£ishe8es e .159,729,000 111,000 0.07 2,130,000 1.3 792,000 0.5

Foruge f£1shes.4l3,834,000 561,000 0.08 4,179,000 0.1 4,288,000 0.1

The Effects of the Common Tern in the Jestruetion of

Fingerlings of the Commercisl Fishes

The metimutds presecnted in Table 43 indisate that 0.07 per cent of the Perch
fingerling population in SBeginaw Bay was oatern by the Common Terns in 1949,
1.5 per cent in 1920 snd only 0.5 per cent in 1981, in spite of the faet that more
young ;(ama were reared in that year than in 1930. _

If the figuresz pressnted in Tebls 43‘1:!:-;; be saocepted at thélr fuce value,
it would appear that the nwxber of Perch and Fike Perch fingerlings estirated to
have been esten by the Common Terns in 1930 should need e¢sreful consideration.
The estimate of 1,3 per cent of the Perch fiagerling populstion computed to have
been teksn by ths binds im 1930, however, wos probably oo high dus to the faot
that the satirate of Perch fingerling population was too low. The aversge
number of fingerlings per haul would certainly be sxpectad to be tco low, when
it is gonsidered thut seine hauls maia early im the summer did not yield the
small Perch that slipped easily through the meshes of she seime, '-‘5‘ will be shosn ¢
on p. )¢9 there is another remsonm to bdelieve that the estimete of 156,000,000
Perch fingeriings inhabiting the shallow water of Saginaw Bay is rather a low

ostimute.
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e apparently to the faet that the habitataf the APi:&:e Pereh fingerling
was nat saopled (p. /Y5 )} the estinmate of i3 population was conaequently very
lows. This ip the reason why the few Plke Perch fingerlings irdicatsd to have
been eaten by the Sopmon Ternms in 1030 comprised 8.3 per eent of the estimated
total papulation.  In the years 19k9 a2nd 1831, ithe Common Torns whioch were
sarpled 414 not toke any Fike Perch st all.

'Ehé destruction ﬁy the Canmon Tarma of the two specios =f commercial
fiahes as catimﬁéﬂ. is 0,07 pdr cent i:i 1929; 1.3 por cent in 1980 snd 6.5

por cent in 19.1. ]It is very probeble that these eatimates are too high,

The iffeets of the Uoumon Tern as & Food Competitor of Cosusreial
¥ishes

The variety of food of the Uommw

1 Terne obviously affects the inbér-
relation of lifs In the bay, How deleterious these effects will de to other
forms,‘partmnlarly to the comweroial fishens, it is the aim of thia papsr to
indieate. In addition to being predators on the fingerlings of Perch and Pike
Perch, ap noted in the previous sestion, these birds are conpetitora of asome
of the wature scmmereisl fishes, because the food of soms of then is cozmon with
that of the Common Terna. Among tho food items esten by both the hirds apl the
corzerelial fishee area the forage fishes und commereinl fish fimzerlings and
sleo Hayfly nymphs, Carpenter ints and &mgm fly nymphe, Thoe effeats of the
Cormon Tern on the commersinl fishes a 8 a feeder on forage fishes and insects
will be dealt aith in the present seetion,
Sempstition for Forege Flshes

Cormereial fizhes undoubtedly subsist to a8 osrtuin degree on the forase
fishes, Hven the Lhitefish at times eats fishes., Ulemens and others {1924:
115-118) determined 20%, 45% md\l‘ﬁ% of the food of B, 1 und )12 individusls

respogtively of Jhitefish to be fish remains, The Whitofish studied from
528 ~§29
Saginew Bay, however, had fed almoat entirely on Mayflies (Koeh, mgo).
«149=



As imiigated in Table 43, the Common Ters in laginaw Bay alas feeds heartily -
on foroge fishes. Whedher this bird fieds on as high s percentaze of the forage ;.
fishe populetion as indiested in that table is open to doubs,

According to the indicated estimate, 0.1 per sent of Lake Shiners in
Saginew Bay was eaten by the Cosmon Terns in 1929, 3,7 por cent in 1930 sand 5.8
per ocent in 1981, Personal observ:tion has mede i% appssr that the estimate
of totsl population of Lake Shiners iz very lew. If avparently millions of
this fish could be meon ut one time in the fall i.h ene plaee alone, as mﬁoned
oR D. 45, one must think it probable that more than 500,000,000 Lake Shiners |
rust sxiet in the antire BSaginaw Day in the sumer,

A8 has bzen pointed out In Table 37, many slender Spot-tail Zhiner
fingerlings slipped through the weghes of the eeine. This caussd the total
estirate to be vory low.

The habitat of the Trout Perch obviously was not sampled, presunsbly
becuause the placed of diurnal retreat was too deep for the meine, so the figures
given in Tablé 43 mmst represeat only & very insignificent part of its cotual
population, Frdom the estimated total populstion based on the fow individusls
gaught outside of 1ts habitat, about 1.7 per oent mas calaulsted to have been
saten by the Uommon Terne in 1939, 1 par cent in 1930 and £ per cent in 1%931.

Peroh, unguestionsbly fzed on nahuk other then its own kind, This wus
reported by Reighurd (1915:; 237) froam Jouglas Lake, Michigzen, by Peurse (1921:
48) from three lakes in .‘isconsin snd by DeRyke (192£: 38) from ¥inona Lake,
Indisna. The Common Terns doubsless slaso feed on some of thewe fishes. Uther
investigetors have sleo reported that fishes eompriae a eonaiderable psrt of
the food of the Foroh, but whether these species are the same az those whieh
the Common Terne tuke cannot be asgertuined. However, in view of the varied
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faod of the Perch, it 1a assumed thut at least a certain percantagé of ite
food consists of fighes whioh are also takem by the Terns, Unfortunately, no
definite mathesaticsl comparison eoculd be maude due to lzck »f figures. In all
prodability, however, the mumber taken by the birds is not sufficient to csuse
alam: as the Peroh seem 1o tuke eny apesies of forage Tiah which are plentiful
in the bay and aleo fsed largely on ilnsacts,

The Common Terns and the Pike Perch are also sompetitors as they have
fish food in common. betwelanr (M 3) reported that the Pike Ferch in Saglnaw
Bay fesd on Trout Perch and conocluded that the Plie Pereh and the L ake Trout
are gompetitors, Ae Trout Ferch is an importunt mo& of the Cowmon ‘I‘em; then
the bixds compete to some degres with doth ths Lake Trout Secides Pike Peroh.
Pearse (1921: 48) found thot Y of the food of B Pike Parch he exsmined from
lake Censve waz fish, Plsh remulng were alsd found by him from other lakes in
the same sfete. Gresley [1927: 84) reeovered minnows from the stomacha of 7
Pike Pereh from Cenesse System in FKew York. Ulemems cnd others [(1924; 129-130)
reported Nine-spined Sicklebacks and other fish remsins from Pike Perch
@ lleoted et Lake Nipigon. Bensley {19181 45} reported fishes as food of
Piks Perch st Georglen Bsy. In addition to the findimgs of the workers nemed
above, many others have indioanted that Pike Perch are carmivorous, feeding
like the Oomson Terme on fishes and insects. The competition cannot be ex-
presasd in gusutitative terms, but I 4o wot belleve the dirds have thus any
serioua effect on the Plke Perdoh. ‘

The Channel Cat feeds on minnows, aogording to Henshall (1919:845). There
is 8 good resson to believe therefors, ihat Jonmon Terns campete to come
extent with the Ohannel @at for fish as food. Blaak Bullheads, Ameiurus melss,
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were found by Forbes (16661 460-461) o have one=fifth of their food consimted
of £iah.
and

The Like Trout foeds mostly ou Leke Herring, but elsdfn Ceulpins (Uottidas)
Trout Perch and other fiashes., 5ince the Terns were found not to fesd on eigher
Lake Herring or Soulpins, snd M a relatively small degree on Trout
Perah, the competition the birds offer the Luke Trout eannot be sarious,

All rosulte from several places tend to show thet¥ tha Jommon Tera eompetes

to some degres with most if mot sll of the eommercial fikhes. It is, bowever,

very unfortumate thet the degres of compstition ounnot be estimated as oftentimes
”

mathemntiocal dota are lacking. In view of all considerations, it appesrs,
however, that the Common Terhe ganvot he a very assrious oompstitor to the
compereisl fishes in Saginaw Bay @5 they plok wp ouly speoiea that feed close
to the surface.

Jertain apsoles of forege fish, abounding in Ssgzinaw Bay are known to
be agcepiesble tov the flahepating fishes, yet are almost never saten by the
birds, prodably becaupe thess spocies of fish 4o not swim closeé %o the surfase,
This circumstancge é:mat.ly eitigates the competlition beiwsen birds snd fish,
Dutstanding exmmplex of forage Tish neglected by the birds are t$he Straw-
golored snd Eimie Shiners, which abound right uroundi the big aelonr of Gommon
Terns in Lone Tree Island (see Tavle 38}, yet are very seldom recovared from
the @tomachs of the birds.

Only a small per eeat of the population of the Spot~iail Shiner is saten
dy the Common and Blagk Terns, and 1% sesmed to escape entirely the Bonaparte's
Julls as shown elasewhere in this paper. Thererore the grent bulk of the
population of this anall fish must serve as food of fishes during thelr
sthuggle for survival into moturity. In Gneida Lake, idems and Hankinson
tl‘maji(:aliave that this fish migrates into d«eper water early in the fall

and this 18 perhops the reason why they escaps the Honaparta’s gulls in

Gaginaw Bay. 15



In spite of thelr abundance, it is surprising that only a very insigni-
ficant number of Henona Killifish was found to be taken by the birds.

From the fae# thut the Common Terns were estimated to teke only O.1 por cent
of the totsl nwmber of furage fiszhes smd from the faet thst most of the forsgze
spesiss are doubtless prayed upsn by the food fishes, it mey be safely assumed
that the birds are notv dolng sny serious hamm to the commereisl fishes by
ooupeting with thasm for food.

The Carpenisr int wap the dhief inmect fo.d of the Common Terns sampled

in 1940 when sbout 2,900,000 were estimated to have bomn saten. This estirmste,

howver, is apparently far too high, for the reason that the birds were

aono&tfda in 1929 only within & limited pericd, whem the winga*anta were Flying

in swarms. There is thus indicated some competition between the Common Tern

and the Lake Herring, which fesis mimo on this insedt whem abundant (Koels,

1020t 498), Their competition offered by the bimds, however, can not be serious

as the unts were found to be emien by the birds only in one brief pericd, when they
wi

“’:’t;o auperous for the fiah to elesn up.

Dragon fly nysphs éntered into the omposition of the Cormon Terns meal
t the amount of 68,000 im 1939 and 563,000 in 193l. The finding of seme
of the workers on the food hebits 'f fish show that this item is also a food
of some of the commercial Tishes. Among these wirkers are Baker (1918; 19R)
who found this inseet from the stomach of Perch at Onelds Lake, M ew York.
Henkinson (19081 208) found this item emoug the food of the Common Bullhead,
Aweiurus mebulosus in Walnut Lake, Miehigam. Wilson (1920: 228) dessrided
Cheunel Cat, Igtalurus punatatus, ealing these nymphs near Fairport, lowa.
These observations make {3 evident that the Common Tern and these fishes are
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competitors t@r émgam 513 aywohs. The relatively few nyuphs taken by the
birds, howaver, will not in my opinion, produse a serious condition of vompe~
tition 1‘6’: thia food item.

The aymphs of the Mayfly form the chisf 1naoot iter in the food o!“ the
Common Terns, nsbout 880,000 bveing sstimated za gatan l.n 1929; 2,800,000 in
1920, snd 108,000 4n 1951, Due to the number of this ineeot estimsted mmmuslly s
to have boun oaten by the Cosmon Terms, and %o the faot that almost cll fiasbea
{ commareinl, geme, foruge) feed on the pame inaut,. the competition betwemm
the birds and the fishes rar' this food is obkious. Some of the investigators
who Tound and reported tho fishes to Peed on Meyfly nymphs are: Hubbs oited
by Keelz (19203498) found that the food of lLake Herrings he am&md from
Seginaw Day consisted chiefly of ¥ayflies (Hexagenia}. In the same papoer,

Bay City (Ssgiunaw Bay), and to have found this fish to subsist almost exolusively

Hubba was reported %o have exmmined ¥hite fish, o

on the larvee of the Mayfly {Haxagen
Mayfly nymphs were mlways included in the stomechz gontents of Whitefish he

8] Adamstone {1984378) reported that

exaxined from lake Nipigon. Hankinson (19281420} reported that the Pereh he
examinoed from Onoids Leke in 1981 hed eaten only Mayfly ‘W) nywphs.
Motmelasy in a report to the Hiohigsn Bepartment of Conservation believed that
the Fike Perch in Saginsw Bay eats MayfTly nynobe in mddition to other types

of food., Clememseni others {1024: 109-100) fomnd ephemorid larvas as food

of the Common Suckars in Lake Fipigon. Ipwond (19261 30) whone %ﬂ was done in
the same regliom, serrobomted the findings of Clemens and otherp, sdawmatone
(19243 ?ﬂ) and Clemene and others (1924: 110) 'uported that Mayfly nymphs |

were found in the stomsohs of Red Horse, Moxpatoms W from Iake Nipipgon.
The same group reported these inseots as importont food of Northern Sucker,

. gsatostonus. HoAtee and Weed (191B: 9) found that 90% of the eontents of

one stomaah of Channel Cat wes Meyflies {Hexmgenie). Hsnkinson (19081 208)
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found Heyflien among the food of Common snd ;:uow Bullhead, js Rebulosus and
A, netalis, respestively in ¢aluut Lake, Mishigen. Benaley {1915; 14)
balieved that throughout the susmar, the food of the Qomaon Bullheed in
Georgisn Bay consists almost wholly of Mayfly larvae, for which the fish
burrows in the mud bottom. The writer noted Mayfly nymphs from the stomschs
of Gh&mml fat conaetaé from Seginaw Bay. In addition t© theass chaervations,
this ineedt has also been reocorded from the stomaeh of oﬁar fishes Crowm other
reglons. Zven some of the forage fishes have baen reported to take mayfly
nymohs,

In spite of the large numbers of ayflies estimated to be takem by the
birds in Saginaw Bay, end of the lmportunge of this item in the dletayy of the
commereicl fishes, the degree of competition cennot be ot all sericus. The
reason is the almost inoredable abundance of ¥ayflies in Saginaw Bay, .Ls
mentioned or p. (¢, 1t qustimtea thet as many s 5,000,000,000 of these
lérge ingects may vmergs at one time from the bay. Sincs less than 2,000,000
are ostimited to be eaten in & year by the ;omt, plenty must be laft for the
fishes. ‘ :
A Sompsrimsn of She Destrusiiveness of the
Gemwen Teramand C¥her Fish Eredators.

In preparisg to urrive st a jenerel estimate of how serious may be the
darm done by the Common Tem to the comsereial fish wpu;’ﬂ has beem thought
desirsble to pressnt in eompariscn some idea of the relative destrustivensss of
other fish predators in ihe bay. The chief mpartmb will be made with an
arghe-predator, the Lntyar. 1ota maculoss.

From an exemination of 1,388 stommohs of Lawyers (Lota maeulosa) by Dr.
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¥etaolaar and the writer of which only 4.8 contained food. The items whioh

had beon oaten were Luke Herring, Whitefish, Pike Perch, Perch, Sauger, Straw-
solored Shinsr, Spot-teil Shiner, Troud Perch, 3tickelbaek, log chi\, and May-
fly nymphs, in varying amounts., The signifiesnce of these data bedomes more
mapifest whan the total effgeot of the Lawyers estimated %o occour in tm bay was
saloulated. The basis for estimating the total number of Lewyers in Saginaw
Bay wae Metzelaar's moﬂ to the Department of Conservotion thad §r. Loumsberry
had mmde a record 1ift of 9 tous of Lawyer in maa. The total nuber of Lawyers
ia the bay, if only 20 times the nusber {n this ome 1lift, would be about 180,000
(thia estimata was made on the assurption that the sverage Lawyer eaught in the
ttéhemm'a nets in Saginaw Bay 'mighis 1.2 pounds {982 groms) -~ & Tigure obtained
from resoris furnished by the U. 5. Buresu of Fisheries)., On thls baais, I salou-
late thot at one Teeding tine, the lawyers in Ssginaw Bay would oonswe roughly

the following:

Lake Hﬁrring.-n.....u...- n“.ﬁ%"»; v Btl‘ﬂwmmahm@fontt-m.m
Whit“i.h CORAANAFUNSPIENOEB NN "Bm ﬂpﬁﬁ-‘tﬂil 3““’,.0.;"'..5.0
PoPORucsasvrrannsnsinsnvees1VB,000 Trout Ferthisiscsssene 308,500
PLiw FPorcBecsencasenserns e 88,000 Log POrtRecessosscveoane 34,000
BOUEELssassvcenavsvrarceny ...*A.DW' Rine-opined 3tidehuck.. 9.500

mfl’ mphﬂtpiotaon-'cloo 200
mm
It ench Luwyer feeds once #very day, the annual n:lll nr fare, considering

the Tish to feed in Seginaw Bay for only thres months in the apring an? three
months ip the fall wuuld be Youghly as followa:
1ake HOTTANEeoossecensares 5,000,000  Straw-colored SHIRer....s..570,000
ﬂhitefllhc.-na.a..u-.o.c. ”@'WQ 390#-@!11 mn‘rhruntitnt‘l l‘sﬂ|000
Pﬁl‘éhuu.-u-u...--..--‘IG,OW 009 Trout F“&qt-qto;qq-nqc“g%.OO@
Fike Pm.-n-..tct-QOQ-qn ] BOQ, iﬁﬁ', F_ﬁm.»nnontu-taaaa-r- 3;000,0@0
W’------oooocoaunnuto-n 860 000 Kine-apined 3‘1@‘1’“0&- 380,000

¥ayfly WOoopocntuoayl?.m 000
This ie bused on the ussumption thet the My-r Wt‘g only with the

Comuon Tern in the spring and in the fall. Juring the summer th@y may be in
the desper water of the lake, end dur ng the winter, the Comson Terms are nod
in the bay,
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Aseording to thews results, the sowparison of destructiveness between the

Common Tern and the Lawyer lies in the following:

Tabls 44. - Somparison of Lestrusliveness of the Common
Zerus end the Lswyers
Food Iltem . Annual Gestruotisn by:
Coturon Terns lawyars
Take m - : 5.0@.%&
#hiterish - 360,000
Poroh 945,000 16,000,000
Buuger - , 000
Lake Shiner 2,415,000 -
Stram-eolored Shiner - 270,000
Spot-tail Shiner 85,000 450,000
Twout Fersh - 188,000 38,800,000
log Pereh - 3,000,000
Hins~gpined 5tickleback 4,000 850,000
Other fishes 110,000 .-
Eayflios 862,000 17,000,000
Other inssets 1,208,900 -
Total: - :
Forage fiahes 3,129,000 41,370,000
Insests 1,5903000 17,600,000

The Adate obviocusly show thatl the bﬂm is more destruetive then the
Comacn Torne. The Piguros san be of better significunes when other factors
involved are pressntod.

The data on Table 44 show that, on woosusptions which I shink yield low
satinatesn, tkmt the Lawyars dcnmr,mwm aboud 5.000,‘@0 mmm.
and 360,000 shitefish, wach with en aversge standard length of more thau
200 rm, while the Cowmon Terns do mo$ Vake miy of this species.
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About 360,000 Saugers, Stigoptedlon cenadenas are estimuted on the same
boais to be eaten by thim predator ampually, but not found to be eaten by the
Commaon Teras,

in sgyregate of 18,000,000 Persh, mostly yearlinge and subadulss, is the
Pigure arrived at for the destrustion of the Lawyer, orF mbout 17 times as many
s wore eatimuted to be eaten by the Commion Toma; But it should be noted that
the Poreh taken by the Lawyer were mush larger than those tMy the Terns.
The sixe as indigsted by the volwse of Peroh recalved avers:ed wmore thom 100
mme, probably morei thoﬁargnﬂ‘?ﬁrch found in 84 lots were 119 to 187 =m. long,
avemaging 143 »m, If, for tho suke of comperisol, it is aduitted thut it tekes
about 18 Paroh fingerlings {of the aize taken by ths Terna) to attain 1 of the .
sixe taken by the lLawyer, x‘:thﬁa‘b eovparison of destraction would, tmﬁrm,, beo
aw%ﬁm Lawyer %o 1 by the Ww :

AL aversge of 48,000 Pike Pergh fingerlinis a’utimﬁdd tm ‘have besn eaten
by the Comuwon Terns in 1 year represent only absut 1/180 of the Pike Puroch
{8,800,000) euloulated to be Wken by the Lawysrs. Those taken by the Lawyer
hnd an sversge stsxdard length of more than 178 mm,, snd a fow mst in~
dividuals recovered measured 188 to 30 mm, (mearly one foot long over all).

12 18 is taken for greomted that 15 Pike Perch fingerlings (of the evarsge size
takien by ths Common Tern, 40 mm.) are requirsd i produce 1 of 178 mm. length, then
the ratio of dsstructivenmess $o the Pike Perch is 2,700 by the Lawyer to 1 by the
Common. Tern.

The gomparisan of the extent aof destrustivensss for forage fishes ls about
1 of tha Comson Tern to 1¥ of the Lawyer. |

For the insect the ratioc of destructivemsss ie -bout 1 to 10, the Lawyer
doing the greater danage.
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Consideriug the tosal number of oconmeroial fishes eaten, the conelusion
is mdehaé that the Lawyer, if ite numbers in the bay be only £0 times that
estimated to have boén taken in « singls met 1ifs, and if 1t feeds on the
average only omce in two duys for eix wonths, ents 30 times as wany commereial
fishes es the Terme., Singe the fish saten by the Lawyers sre nostly half-
grown and ambadult, it sy be mosumed that &t lecst 15 fingerlings 42 the size
eaten Ly the Terms are required W produce one commereisl fish of the asiue

eaten by the Lawyer. On the beails of these asswrptions, the aas"émctimue

By the lawyer in the Bay is sbout #80 timee n3 great ss thet by the Commop

Sosparisen vwith Other Predators
The Lawyer, althoush roughly estimsted as being at least geveral hundred

Tern,

timee 22 desthuctive to the cwmmersial fisk supply ae the Jamson Tern, is by
no meana the only other Tieh predator in the bay. incther mapmiiad arcghe
predstor among the fishes, almo m:um"mng'gha bay is the Leng-nosedGear.

Cut pf 5B mtomaohs studied, 14 were empty as £1) of them were obtained
at ono tma when appmmly the food in thelr stamnohs wers Yery far digested.
f; total of 12 P&réh. moat of thawm in Cyagmentary forms, ware regovered from
7 qut of 11 stomachs with fosd. OYhsr food items recovered were 1 Straw-
solored Shinar from L stomaah, 1 Spod-iall Shiner from 1 stozech and 39 ¥ay-
fly nyrrha froe € stomachs, Although no datq regarding the sxtent of dsstruction
to ths flebes dong by the Lm-nasdﬂar could he given, it astill shows that this
predator may eampaée favorably with the Cozmon Tern for the result shows both pre-
Gators subsist on the seme kind of food.

Parch hes a predatory habit in being camnibals, This eondition was reported
by Reigherd (1915; 237) from Douglas Lake, Mlckigmm, by lePyks (198£:36) from
i‘imna::aka, Indisns, by Pearse (1921t 48) from some Wisconsin Lakes and by acme

other investizators from other places.
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. (1a21:4%)
Peraeh fingerlinge were preyed upon dy Pike Persh as Pearse had found in

#isoconsin Lekes, Oresley (19271 54) reported young Pe reh and Sugkers from
Fike Perch he studied m the Genesce Syatem in FHew York, OClemens and others
(1984: 129) ‘repemd 1 Pike Perch in eddition to other fish items from the
stomach of Plke Perch tﬁa} axsmined rrom Lake Nipigon, In Gwrg&m Bay,
Benslsy (1918: 45, reported Pereh among othey fishas ta be thavm of the Pike
Pareh. , |

Pickerel (Ew@.;uowﬂ} is m a predator, aowrdiug to Fearse und Achtenberg
(19203 332) who believe it fesds on Peroh. Hankinson (1906 209) also reported
this ﬂnh to subsist on soms other mg&i&i fia’hea.

~ Forves (mi 460-481) found Perch to be imcluded in his eatimate that fish

gompy héd sbout one~fifth of the food of the Commen Mlhun. W W
from Illinots. o -

All these rosults tend to prove that Pereh falls vietim o ‘my predators.
The degres of destmotion, however, cannot be dotm‘mﬂ.m ‘w@ar&am with

7’

the (}m Tomn ia imaalblo.
If sy of thene pxadntara. mcludlm,z tho Gomeon Tm and ths Lawyer are

dolng any harnm to the commergisl fishes, the destruotion of the Lawyer sbould
above all receive attenticn.

Table 45. - Osteh of six inportent gemereisl

fishes of Sexinay Bay in five
Iears¥
&
Tigh » 1@3& | S 1928 1939 1950
S B IR L LT Tee. iba.
Pl g o umas s

F¥rom the Wiohigan Deperment of cons.mnon.
Etarted Sapt. 1927



Table 46 (Sont.)

Fish 1028 1029 1928 le2e 1930
Ybs, bz, lbs. 1bs, lbs
Perah B4l ,848 132,711 192,008 443,883 608,187
Fike Parah pLa, 8758 820,875 489,814 308,417 953,301
Sugkers and ‘
Hallet B55,15¢ 1,882,708 858,069 1,087,263 1,710,469
Herzing 3,326,008 4,008,228 737,818 1,780,000 3,580,182

‘Pable 46. - The Cowmon Texn Populstion end
3he Cateh of $he Iske Herrings 4 yeurs later
1958 1923 1924 1925 1926 1927 1628 1929 1930 1031

Tern

popule~ Coneteng epd approximetely sewe as in 1030 snd daily dedly eversge

viom | 1981, aver»  of 1,880
age of '
471

Herring

autoh 4

years v | |

later.. 3,386,56008, 758,000 1,780, 3,880,000~ - - - -

000 000 000 ,
Ihe Relstion Betwess idundanes of Gommes Tezn mnd the Jowmersisl
| Pish Yield of the Bay

Forhape Q.nak af the moet setisfactory proeedures to demonstrate the effect
of the "mindie gulla” %o the somsereisl fisheries of the bay is to present the
stuttaﬂou of sateh by commeraiasl fTichevman for a period including the time of
the study. ¥ish this aim in view, the satch of aix important commercial fishes
of Saginaw Bay is sm in Table 45,

It will be aeen thet there is an irregular fluctustion of eaoh item dwring

the five years from 1926 to 1930. Tha most signifiesnt was ths deoreass of the

poeundsge of Lake Herring and of lake Trout in 1988. The redustion of the former
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hzd been attriduted to the destruction by the “uimmis gulle®, and, as hed been
mentioned on p. 4 was t;m aause of the indigmmotion among comuwroial fishermen
in Saginaw Buy, Thie aeserion, however, seems to be unfouled, bessuse Mir,
¥Walter E, Hastings of the iiohigam Department of Conservation, who bad observed
the Common Terns st Lone Tres Islamd informed me that the aunber of birds during
his thres years (1924-1926) or‘uhsemtian hsd besn eoﬁstant. kr. B. #01lerweise
¥ Sedewaing, Migingsn, sapplersnting Vr, Hastings infomation said that the
nusber of birds in 1930 pnd 1831 appeared to be the normal nuwber in the former
years inelwding the time when Hastings visited the soloniss s few years hefore,
This relia‘ulo informmtion should aaguit the Ema frox the eause of the deorease
iz sateh sinee sammeroiaslly caught Lake Herrings are on the average 8, 4 or

£ yoars old with a preponderance of the 4 yr. olds (‘mn’baatqn,‘ 1988) Ir

the birds hed any effect at sll, the fish c:ught should be a’;mhﬂy proportional
to the nwsber of birds thves, four or five yearsz previcus, The constengy of
oumber of fomwon Tern in 1984 to 1926 could not be the ceuse of the desresss in
the catoh in 1928 (Table 48] neither could it be the cause of ingrease ithe next
two years that followed. Dr. Van Joaten told¢ me thut seversal atorms during the
tishing seusons in 1928 partly szused the diminished cateh of thet year, This
fluotuation in pﬁunﬁﬁig;e of gormercisl fish catch must be a matural fluetuation
not eaused by the birde, although the epartment of Comservation adnits that 1%
was parily dus to ineomplete return of statisties thes year.

Baaidis the relstive values of catch of comeercial fishes, the figures pre=
sented in Table 45 hams another signifisance, To obtain a muﬁ: estirnte of mature
Parch population of Saginew Bay, the figures for the years 1920 and 1930 were eon~
verted into astual nusber of fish. lLegel-sized Peraeh éaught in Saginaw Bay i{» at
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laaat nine inches (22,86 am.) long, The U. 8. Fuysau of Floheriss had done

pove rmasaressnts of aammcrotal,riihea in 1928 end 1920 in Seginew Bay anmd

thair records whioh were kindly furnished to the wriver sroved that an average
legal-sized Perch chught weighs 200 grams (1 1b. = 454 gus.). Aceording to

this, 443,388Pwundc of Perch caught 1n 1029 would be $he weight of about
1,008,000 1éanl?a@zad Fersh, In 1ﬂ$&. Ahaut~1,8?5,6$9 lsgal-sized rerch would
bavs besn saught. It should De obssrvad that this was the yesr of waximum
Gestructivenses af'Pukék fingariinge. Tha‘nahhbr of Perdh t&#ﬁariinge esting ted
to ﬁavu bosn eaten byvtha Common Tewwie is wbout two txmns tﬁu sstimated number of
adult Poreh canght by the ccwveralel Fishemwwn, but @vabah1y>guuh less then one-
third the fotal adult Pbrehryavu$§%16§ in the buy wmae caught thn§ yonp, If tho
adult Peroh populttion was 5,000,000 (five times the actusl catsh in 1930)

taen my savimate of 153,000,000 Perch fingerlings for #ﬁat as&mn to bé a rather
low estinmste, in view of all thé'nh&nﬂaﬂ'rar destruction whioh s Pereh fingerling
xust fage. The mabure Pereh below the lagel-sigsd tve not considered in this
ontimste, which would cerssinly inaeass the retlo.

Tha Gommon Teras, m addition %o being sompstitors of commercial smd nom-
sommprelal fizhes alao pésy‘upan bobh typed. 'Thi nﬁﬁbarfat-vareh sad Pike Perch
f&ngerlingé tuken by the birds Ry éﬁﬁm alurming, but sareful considerstion of the
fastora involved in ihe solutiom of the situstion will lecd ome to think that
destrusticn done to fisheries is more apwarenf than reul., The persemition of the
biMs, #ill ot , in @y opislon, msterislly inerease the producties of smmnereisl

Liahes.
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NI SEEIHAL DAMARY

1, 7This iovestigation was oondugded s B result of ys)m indignation of
the cowmerolal nm. sa’&gj.naw m Qgﬁ%ﬁ "xéimito gulls™, "**aidh they
balieved oeused & gmt dmm w tm fiﬁx mpply »f the M:r. mﬂiw&.&ﬂy to

the supply of Lake- ﬁomas.d‘ j
3. The ynmt- wm{y woa Wahn j@intly .:y tm Ius‘iwh for ﬁahu'in

mmm end the mum of mxw of the Enivornﬁv of wdhiam. ﬂoo}:mﬂon

& t ut @mwum.

was also obsained d1restly from m offiatalsof the Lo

8. Flela m lahamm studion wn-o Ma in Mimv Bay anﬁ m he HBuseun
of Mogy of ﬂu Hnivamw af m&;g&n wmttvﬂy.

4. Appwmﬁaly 200 daya An m mn am spm i& iht ﬂel&. 1 sheratory
etudins adamué nost of the time during the mﬁ& -of m ywr.

5, A M of Wﬂi“ﬂ? publisations reviewsd hﬂwuhm in ‘,g;qmm & strong
vias in Zaver 6f the bimdw. N

: a; Six epecies of gulls amd m ware mm a8 mmrmg in Baglnaw Bay.

0f these, the Bonaperte's oull, tlm mm, vm mmm ma the m’ Terns were
ob Jegtionable to the ﬂal-mn ma thna tm t‘w toxt af this _PAPEr.

7« The paouunrtun of the birds, 1nc1nd1n$ she um af tmir arrival,
their mmnh. uw;«:anoa. nature ,at :l;naxmq and Mmu m_;a, their feeding
behevior were noted for all the birds ltuﬂuﬁ. Vln Mdﬂion; t‘hn broeding
aeuﬂtnt abd behavior at the young of thc Coammon u'om won alm observed..

8. ‘rho remilts of gseveral uz.wrxmmu show that the sma Terns
prebnbl,y ae not plek up dead fim,

9, Representative samples of the £ishes seined were pﬁmﬂﬂ.

10, the food regovered from the stomschs of the birds was determined sys-

tema tically, numerioally and volumetricslly.
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11. Sewwrul naﬁinaiea not alaimed $o poseoss any highkémgrma of acournay
rere mada, It 1s ismorbsnt, however, o atisupd s shloetive guantitative
eptimate of the relation of the birds to the fish supply of the b&&.

18, In tho tall of 1920, 8Y HBousparte's ulle wore ¢ollested 'rom smong &
Teading flogk of about 800 Wirds,

1. 311 the atameochs &f Bonaparte's COulls studied in 1329 ezntained
3,599 Lake sbingrs with u vwiums of 136 ce. In addition, Perch pere fould in
five stomaois. The santents of sfed stomush ranged feam 12 %o 118 lake Shiners
with an everage of 41,

14, In the fall of 1930, 91 Bomoparte's Gulls mere obteinsd from migrating
greups 8% ¥ild Fowl Bay,

1%, As in the previous yuar, tho Luke Shiner wus the princizal food recovered
from the stomoshs.

1. It was roughly estlmsted that e daily averace of 3.5,:&{)0 Bonsparte's Culls
foT & pericd of 37 days oesurred in Seginaw Hay such fall in 1989 wnd 1830.

17. Bsssuse the Bonsparte's Oulls stedied in 1049 ware spllasted while
fesling and these im 1B30 wers sbtajuad while flying, i3 was thought best to
atote thy results for the Sno years OR 4N SYOrage.

18, After colsulsting the wmoul constituents of sne Honsparta‘s Gull at
one foeding time, the total deptruciion of this spooles dach fall in Saginaw Day
wis roughly eatiwmtad ax follows: Pevea, 74,000] sone-odmmersinl fishes,
prineipally iake Shimers, 11, 155,000 aud inseots, ohuiefly Mayrfly (Hexagenis)

&9 ,000,

19. More Bonaparte's Gulls were cbserved hescing through deginew Dy in
the £all than im the apring of the same poar, 7This was agemmted for in part
by tha‘faat thet Lake Zhiner ‘ingerlinge were mush nmore plentiful in the fall

thep in the spring.
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20, Hinstsen Hommperite's Gulls studled in the susing of 1080 showed thes,
symeriaslly, the o8 gounietsd leryely uf 'ix.nuaté. ‘ -y

5le “he tots) destruotion of 300 Bonaparte’s Culls esbizmoded to ocour
duily for 16 deys L@ $he apring wan roughly comwbed as follows: Perah,

8,000 yesxlingd; Poress f‘inmg atd £y Iake Shimer, 42,000 opd insedts, mainly
the Hayrly Hexsusple, 199,000,

%2. In the oumwer of 1990, eix ahberveat eirugslerr weie scilected in Saginaw
Beys ¥Fo sationte of daﬂmstiw vag wode &5 the wmiber of duys they were present
eénld ot be dutm&md»‘ The stomech k«'mm,mu.fms indlsated, homsver, that they
did not mave any posniolious feoling habﬁ;.

23, Exaaination of 23 stomachs of Jopaparte's Gulls collgated in the
epring of 1951 showed that suserisally, dhe ohis? fosd mus iake Shiner,

24, 4 rough eztiante of todal aagmﬂﬂ@ of mmﬁrem % Julls in the spring
- of 1981 gaves Pereh yearlinga, 14,0003 fazage fighes, am.eﬂy L ske Ghiners,
85,000 and insetts ruinly woyflies 80,000,

88, Your seasons study of the Rondparte’s Gulls ghowed thag the food in the
fall was different Crim that in the spriasg. in the falla of 1089 ?md 1930, and
in the speisg of 1831, Lake Shivers ccxprised the larzger bulk of their food, while
in the worlag of 1930, inscote showsd o numerisnl preponderanse.

28. Younz Fersh somprimwed avous 4 per seni of the fvod of the Bonaparte's
Gulls in the spring, Wui less than ong-tenth of one par oent im the Call, Lake

Shiners aouprised abuut 99 ser sent of the food in the fall.

"l V“"I:.fé:ké’“:“éhinelr% fingorlings vere very sbundakt in ssrtsin plasces along
the shore of Sagivaw Bay in the ful)l as 1o ispart the water a durker color.
It wag during this poriod that thoussnds of this Plsk were moen dend slong the
shore, |



#8, Fublighed acoounts tand to lesd to a genersl apinilon that Hopapsrte’s
Gull is largely ineestivorous, The resulte of this atudy do not agree with ikis
senoral belief.

9. Destmotion of jonaparte‘'s Gulls in sagines Bay would hawve no bemmfieial
effeot on the eommercial fisherias,

Sampisn Teru

30, The Camplan Termes 1ixc the Domaparte’s Gulls were trauneionta, This
speolss 12 sonsidered the prarest of the birds atudieds In 1830, four dirds wers
solleotod in the spring, while in the suwmer, 10 were obtained. Iu 1951, seven
birds wore collsaeved.

8l. 411 the Cagplan Terns studied showed thset the birds feed sntirely om
eommeroial fishas; mature and sub~pzature Perch and Lsk: Herring.

32, Tnere were evidmposs that they plaked up deud fish.

33+ 4 review of important pertinent litersture reveels that this apeeles
hos o yaried dlety but lenns lurzely on fishes.

34. Jven if the Casplan Torm could be sroved to feed on live fishes, import-
ant por pructicable is it to at empt destruciion of this bird, thw rarest snd
o8t greceful of the gulls and tarna that ogour im Saginsw 3ay.

Black Tern

38, In 1930, 79 Black Torns were oolloeted fruu 10 pluces.

36« Both namerie:lly snd wolumetrically, the food of the Alagk Terna was
shiafly insecis,

37« 1t axz sssumed thut THO Hleck Terns stayed dally for 90 days in Sazinaw
Bay in 19000,

38, The eatinute of denstruction by the Black Terms for 1830 was roughly
indionted ue follow st Perch fingsrlinge, 180,000; mon-eommercial fishes, largely
Lake aninsrs, 135,000 and inseots, chicfly Whyflles (Hazagenia), 6,093,000,

39, There wus a decided dooresss of jileek Torn population in Saginaw Bay in

;931, #hen only Z7 birds wore colleeted, The docrease was asgumed ty bo due
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directly and indirectly to diminished food supply.

42, Tha food of the Hlaok Terms in 183) ovwprised lamgely of inseots, both
muarieally and volumetyieally.

4l. it wes wvetimated that there were 300 Alaek Tarne dally in the bay over
a pericd of 90 days.

43+ The satimate of destrustion by Blagk Terms in 1981 was roughly ee
followes cmmereial fishea, mainly Psren fingerlings, 40,000; non-cozmercisl
fishos, shiefly Lake Shinera, 80,000 and insedte prinsipally Long-borned Leaf
Beotles, and mayflies, 1,096,000,

43. Tuo yeers study of Blaok Terns show that this species has & varied food
with & greater preponderuncs of insect over other types. Meylflies (Hphewera end

eoanis] form the prineipal inseot itows in 1930. In 1801, the Lomg-hormed

Leaf Beetle was more lumportant than either of the mayfliiles.

44, 4 sweey of litersbure shows that wﬂi&s are saten elss by nearly all
aomreraiel fishee, thus & competition betwesr the Dlack Tern snd the conmercial
fishes exista.

49, Beosuse of the lLamenee mumber of zayflies (3,000,000,000 estinsted to
ansrge at one time) she degres of competition offered by the Blagk Tern is con=
gldered to be whally lnoanseguential,

48, i review of literature on the food of the Blagk Terne shows that this
spegice i8 either inssctivorous or plseivorous with 2 greater tendsncy towards the
former habdit.

47, The Blagk Terns are mixed feedera on fishes and inseats, vut primarily
inesctivomus. Obnosious lnseots were nles recorded. The destruotion of these
biria oould not have any bdbendficial offeot an th: fisheries.

48, The Common Tern sonstituted the rimery basias for the Indignation amons
samgrelinl fishermen sgainsd the "minnie zullasn,
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W, In 1929, 149 stomsohe of Comwon Terns wers stuiied frem five plages,

50, The results of several experimsnte ahow that 1t takes & bird one hour
and B0 minutes to digest the food lodged inm the stowach,

Bl. {he biris foading period is ubout 15 hours s day,

53. The nusber of times the daily fnt.ton exgseds the average measl ration
wan oatimated to be 8,

53 - In 1929, the Common Terns were in the bay for a period of about 1lZ deys.

f4. an average dally abundenes of 4¥1 Comrzom Terns was estimated to osour
in Saginaw Bay in 1989,

58, The data and eomputations on the foud of the Common Terns in 1949
are given on Tuble l4.

| S8, The %otel destrustion b Common Terns in 199 wes rowghly ostimated
to imelude 111,000 Perch fingerlings, 351,000 non-commwroisl fishes malnly Trout
Pareh und Leke 3hiners and £,808,000 inseois largely Carpenter inte.

£7. In 1030, 840 Common Terns wsore collaoted fromwm 10 plasos.

58. The dats and acmpulation of the food of the Common Term in 1530 are shown
in Table 27.

&9, It was estimpted tast & daily aversge of 1,880 fo-ding Common Terns ococur-
red in Saglzew Bay in 1030 for a period of 190 days,

80. The desiruation of Adult Common Terns in 1930 waas o¢sfimated to inelude
about 1,989,000 Persh fingeorlings and 144,000 Pilke Psreh fingorlinga; 3,685,000
foraze fishea shiafly Lake :hiners and 5,416,000 inseete, mainly mayflies,

61. On the averapge, & naturally fed young Common Torn ate 18 fish = day.
This eonsisted of sbout B per semt Persh fingerlings, €5 per cent Lake ‘hiner, U
pe® scent Spot-tail “hiner and B per cent Trout Pereh.

82, artificiaslly fed young Common Toras ate a minimur of 3 and a maxismum of
68 minnows, osr 126 mayrlies, dally for & dﬁ;t.

@3, Youny Common orns begame imdepondent at sbout 50 days after hatehing.
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64, 1t was diffioult to satimete the number of young terna boing fed $e
zmaturlty beasuze of unsettled olimatie conditions, starvation, loperfeot sitting,
pareatal deserticn and inwaeion of predssors. |

60, Hatehing gommenced within the first wesk in July und ended mround the
iapt days in July.

68, In 1030, 1t was roughly estisnted thut shout 1,000 young Common Tarns
rosched the flying stuge and twice a8 wueh had fallpdts £ly.

7. The total destruoction of the Common Torae in 1930 was roughly indicated
&8 follows: Perch fingorlisgs, X,988,000, Pike Pereh fingoriings, 144,000
forege flohes ehisfly lLake Shiner, 4,188,000 snd inseots, 3,417,000,

68, ﬁ; total of 303 sommon Terns wup vellzoted frow five plases in 1931.

0. The Sata wnd eompudtntions of the fooed of the Commonm Terns in 1381

are abown in Table &3.

0. Kwery Perol enten by the Common Tern in 1931 wee qcgonpanied by 3.8
Iake Shiners, $.78 dragon fly nymphe and faotionsel other fishes und inseetas
71, A8 in 1830, 1t weas eshimsted that a dally aversge of 1,850 adult

Jomzon Terns wers in the bay in 1921 for a pericd of 180 days,

72, The estimete destruction by sdult Comsmon Terns in 1981 woam shomm %o
inclufde 787,000 comwrainl fishes ahiefly Perch fingerlincs, 3,200,000 non-
somnercial flghes largely Lake Jhinere snd 630,000 insegtsa,

8. Netermimatione of the food of the young Comeon Terms under natural
sondltione were wade in 1931 Trom a 7-dsy ocbearvation covering three different
nesta each »ith two young.

74. 1% was assuxed Shat 1,500 young Common Terns wore fed to flying stage
and an equal musbsr died bofore heing nble to fly.

78, The total food of all the Comwon Terme in Jaginsw Bay in 1951
was astimated us follows: 799,000 coumereial fishes, vrinsipally FPereh fingerlings,
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3,806,000 forsie fishes wud 689,000 inasats.

78, The cubmereinl fiches sonprised uhout 1D poar cent, the forsge tishee
about 73 per oent and the inseota sbout 1L per gent .ﬂf the totel food of the
Cormor Terns in 19dl,

7. & total of 74i & tomnohs of Common Terns were studfed in three years.

78. FPerech fingerlinge wes Bhe moet importunt scpmereiunl food fish of the
Comwin Terns in Ssgzinaw Bay. Lake Shiner wsa the most favored forage fish exceps
in 1920 whean Trout Perch showsed a numerioal prepemmnei over Lake Shiners. The
no9t impertsnt inseet 1tem was wayfly nymphs except in 1920 when more Oarpentsr
Anta taon meyfliqs weres indliczted as deing dovoured.

79, There was o gredual dearss e im tin nwber of insedts consumed from
1948 to 1B8].

83, & roview of the results an the food of the Coppior Torn shows & unaninmd by
of opindon regarding their ;’m&ing an fishes snd iuscots diverging, however, on
the relative .uaslities sond value of eaqh of theee groups. The reasons for thia
diserepaney seemingly lie in the variations in preveiling food supply of the
dirferent reglous and in the ineompletenwss of most observations.

31.’ The Common Toerna, likée the Bopaparte's Oulls end the Bluck Temes were
found to feed on & mixed diet of fish and inasest food.

Fish Populution Compored wilh Jsakruction by Biide

B2. 4 to%al ér 107 jusntitative seine haule wers made in 1070 =nd 1931.
These were zade in the asummer exeept 24 whioh were pulled im the apring of 1931.

&%, The s au from the shore line do a depth »f about & fathorg (3.6 m) was
oconviently arranged into thres aeining belts. (1) Bhore-line to 20 meters oud,
{2) 20 retews to 100 metars fyom shore and {3) 100 meters out t0 5.6 meters deep.

84. To obtaln e doser ostimate of the total fish population, the sctusl

numbsr of [ishea selined wes multiplied by certaln faators.
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@5, There ure sood reasons to believe thas the estimate of the total
population of soce speoiea was far oo low.

84, The percentuges ->f the fish populution taken by the Comon Terns are
shown in Table 43.

87, A gurvey of the litersture of the fuod of sons fmportant cmuarelial
fishes makes 1% appesr that the Comwon Tern, like the other birds studied oompletes
partly with the Jifferent commreiu)l fishss in the consumntion of forags fishes
asd inseots. Uhtuﬂmt.tly, the dogres of emduﬂm eunnot be oatimated
quantitatively.

Ogupurison of Fish sad Bird Predators
88, An extensive stuly of the food of the Lawyesr &W seeults in

the raugh estimate thet o the evmweralsl fishes, it 1s dbout 450 tiwmem as |
destructive ss the Comwon Terni thet tue hars inflicted by this flak to the
forege fialiss is about 13 Himes ss much as that by the Cosmon Ternj and that 4t
deatroye about 10 times ne many inseots w8 the bird,

&0, No qﬁanﬁitat&n sonclusion has been drewn us to relative destructiveneas
of the Long-nosed/isr and the ;‘am, due to laak of suffiscient materialm, but the
Gar is indiested as A very destruative.

90, Seversl investigations on the food of the commereiul fishes have shown
that they were predators on other vslusble fishes. However, the lagk of data
of tholr destructivensss does not, permit the quantit ative copparismm of their
harm with that of the Common Tern,

91, The mignifioant dearsase in goteh of Lake Herring in 1948 and the
fluetuntions of other ecwmwerclal fishes in other yeurs were not due to sny
va-iationa in the pumber of Jommon Terns in the by, Wut to voms other maturgl
QBUB08..

92, Batimates of population »f the fingerlinga of Perch and Plke Peral
based on seining operations are very low when compared with the leganl-sized Peroh
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and Fike ?ﬁreh mml
93, Tha »m 'ram m wm;wt&um aml gm%rm *he Wﬁu fishes,
™he W fafliioted, W, is anght mm um dutmattu of the birde would

not gresdly iucwesse the Fieh wply.
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Tois atudy Mieam thet ‘thq Rorsparte’s Gull, the Casplen,
Blaek snd Comrum Teras srs net doing eny very seriow horm to the
cormersinl fizheries of Saginaw Bay. The Ronsparie’s Gull -suhﬁiita |
largely on Leks Shiners in the mu when thie fish ia wery
aburdent, but turms to insect feeding Eabite iw the sprisg, The rerity
of the Caspian Tefm woxld prevent the porpetration of serions
.hnim to the fisheries of the buy evor if &1l the ﬂfshg;s it takes
were picked nlive. The Blaak Jern L6 lazgely znﬁm&wmé, o
elthough 1t tokes f4chos coonstonally. The Common ?#m 1ike the
Blaek Toin feeds on & variety of food but shows & grecter tendnnﬁr
for fish-eating. Although the qonstituents of the food of Mm-
meretel fishes ere in part the same ss those of the birds, the svidemce
does Bot indicslte Whwt the bimé‘ destroy af sericusly higl; percentage _
of the foad of the coswsmrelisl fishes. The direet destruetion of the young of tho'
ecxmervinl fishes by theo Birds 46 not preat snough te wcrrant the
belief that the destruotion of the birds would produse results of
any great bonefit o m sormarelal fish industyry.
The other Tish predaders, the Lawyer in w.rtiaul&i. are vastly zore

dastrustive than the Birdas.
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Plate I. Saginaw Bey showing the littorel ares within the depth of
" 2 fathons (3,66 meters).







Plase II.
Fig.

7ig.

Vi

1. Yest end of Lone Tres lsland, showing eabin surrounded by
willow a;mintian'

2. Bar conneoting the two snds of Loue Tres Island, after a
high tide. 'a‘ﬂm:hod ezgs are shown sgsattered abaut.

3. A Compon Tern colomy at Zand Polnt in 1929 after a stowm.
Seattered epgs are shown in aburdanoe,






Plate III., spproximetoly cus quarter of & colomy: @40 Common Terms are ghown
in ths plesure.
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Plave IV,
¥ig. 1+ Stomach eontents (Lake Shiners) of Bonepartets Oull,
Tig. 8. (1) A full stommgh before end after opening.
{8} A stomsch with fragmentayry food materiasls before

and after opening.






Plate V. Stomachs of Caspian Tern
{1) Mature Perch
(2) Empty




Plate V
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Flate VI.
Fig. 1. Stomehs of Blask Tams.
(1) Flled with mayfly mymohs.
{2) Bupty.
Pigs 2. Stomaah gomtentn of Uommon Terns.
{1) Sarpenter Ants.
{2) Lake Shiners.







Plate VIL.
Pig, 1. Observation outfit,
rig. 8. Pemale Comumon Tern om the nest, mals on guaxd.
Fig. 3. Male Oommon Temn in ot of offering the morsel to ha yousg.
Pig. 4. Toung Conmon Terns,






Plate VIIL.
mag. 1, Young Comwmon Texns desd as a result of atgrvation.
Yig. 2, Compariscn betwesn uaturel and arsifieial fesding:

(1) aud () were fed by the adult biris, (B) was
 fof artifioially.
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Mareh T, 1932

Dr. A. J. Pearse,
Zoology Devt.,
Dulkre Mniversity,
Dorham, S. €.

Dear Colonel?

One of my graduate students, Ceanuto 4. Mamiel, who has just
finished his doctorate work, has written what ve think to be a very
good pitde of scological researeh. It deals with the relatiom of the
Fulls and terus to the commercial fish populations of Saginsw Pay. It
involves the study of hundreds of bird stomach semples, muantitative
estimates of the musber of birds, amount estem per day, murber of
fingerlings fish present, total consumption of fish by birds, comarie
son of fish consumstiom by birds and other predators {the lawyer
especially). %hile the research is wost specifieslly in the fileld of
fishery rescarch, it involves many contribdutions to ichthyology, ofmithe
ology, and to the general gompetitional and hebitat intersrelationshine
of organisms, '

"he problem of viibligshing theze ramults i9 before us. The
paper is wholly too large for Qovela, and does not fit well into any
of our Muscum series., It ha® ogsurred to me that it might fit into
#psologioal Monograspha®., But before I send on the mewmseript, I wounld
like to know 1f for any reason the subjeot matter might extlude the
paper from publication in your seriesj also how mich it may be
negessary for us to cut the mamuseript. It now stande as about 180
typewritten pages. ¥e have expecte’ to sliminate or summarize soms of
the dstailed data as presented, but do not wgnt to garry the procsss
farther than needed,

The handling of the matter is in my handa, as Mr. Manuel is
on his way home (to the Philippirnes).

¥ith best regerds,

INSTITUTE TOR FISHERI®S RESEARCH

Carl I. Hubbs,
Director,



Report No. 210

Institute for Fisheries Research

"The relation of gulls and terns to the commercial fisheries of Saginaw Bay,
Michigan, wnth particular reference to the common tern, Sterna hirundo
Linnaeus." By. Canuto G. Manuel

December 31, 1931 (180 pages + 8 pages of figures)

NOTE: The only copy of this report is in the Eibrary of the lnstltute for
Fisheries Research in Ann Arbor, Michigan.
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