COWBIRD-HOST INTERACTIONS
Prood parasitism, a f{requency dspandent homeostatic mechanism

mavy negate Gause's principle in the field.

Dr. McGaen, a péacticing dentist in Pon“iac, Michigan, contributes
to the Detroit metropolitan area’s ecologlcal awareness program, by
taazhing Ecolopgy and Orﬁithology for the Division of Continuing Ed-
cation, Oakland University, Rochaster, Michinan, 4f063 and Cranbrook

Thneetenta of Science, Bloomfisld Hills, Michigan 486013.



Jinee tha equilibriun pressure~irequency area is identified, and
epparently s also tha roint for & stable population and thas point at
which ths cupra optimal system iz oporating with the gocd hosts' pop-
ulation 4n rature, it is assumed the good hostecowpird intsraction is
irdeed in equilibriunm. Expirical knowledge of the stabilit ty of psrasit-
feed populations, at least before ths advent of puaticides, supports this
reasoning. But psrhaps more direct ovidence is now availsbls on the dy-
namios of this delicataly balanced system,

Consider the Kirtland's Warbler data from the 1951 end 1961 censuses
llong with Mayfield's most valuable data on parasitism, 7 vears of which
wore taken during that peried. Although less than ideal (not covering
the total poriocd) these data would still seem to te ths final, convin-
c¢ing quantitative evidenca, from total population counts, which are need-
ed for acceptznce of the equilibrium hypothesis for cowbird parasitism,.
Thiz relict, andangerad populeticn was soparently under lass than 72
equilibrium coubird pressure (58) and frequency {25). Its population
epparently incraaaed accordingly (16 psrcent in 10 years)3 y 235 ig pre-
dioted by those pattorns. The 1971 census by roufrns revcaled s 607
decrease in numbsrs 37. Evaluation of recent data on control {unman-
aged for cowbird) area538 reveala a supra equilibriun pressure of 78.5,
(32 frequency) as expscted,

| Summary

The cowbird-host interaction is investigated gquantitatively and
qualitetively by me&ns of & density or frequency depzndent preasure in-
dex. This 1nﬂex is the moan of ths }macert frequency of parasitisa on
hosts (4incidence of nests paraciticed) and the ﬁrﬁﬂnnf Franvemas o

rultiple egge with respect to total cowbird appe (5htc"~‘ty of parasitism),



Cowbire and hest flodging s&ncusn and losses to parasited corralete
with the pressure indux. Small hosts bolng vilnerable to compatition
for heal, food, and care with cewbird eggs or nastling sre intolsrant,
givo a low flodping success to the parasites and are rated poor hostse
Lsrgor hosts boing less vulnerable, eare more tolerant, accept more eggs,
raise more covbird young and are rated gocd hosts.

The system of aralysla 1s apparontly accurats, assuming adequats
sempling and the steady state. It is apoarently predictive and has merit.
Rigorous statistical tests reinforce the belief thess are trus population
patltorns.

Since good and poor host success and losses to cowbirds and cow-
bird success with sach are apparently functions of cowbird pressure,
alpgabralc formiles for same are presented.

Host egg size may be the simplest irdicator of typs of host en-
countered when sams istanknown, since it has a direct bearing on ability
to compots with the coublrd eogz or young for heat, fond; ears; ate.,

The Kirtland's'warbler is apparently not in the danger suspacted
from the cowbird. Egp size predicts this larpge warblsr should be in
the good host group. Also with all other hosts acceptance of = high
covbird multiple egg burdenand raising of a good portion of sams to fled-
ging indicates an ability to endure this psrasitism without undue loss-
es to their own population potential. The 1961 census also did not re-
voel the expected decline.

Critical examination reveals the apparent cr&toria for sampling used
in the 1960 report was complete knowledge of total history of nests from
apy, Juying throupgh termination, succeasful or otherwise. Vnen what aécms
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fachion, witnh thu add&d inaights now provided by the para%ite preszure-
denzity or frequonéy referonce frams, & belanced interaction pattern com-
parable to that of other. good Qloan-auacoptiblﬁ) hosts 1e apparently o©s-
tablished. |

. .The patterﬁs iﬁdioaté the cowbird is density, or more accurately

with this approsch, frequency dspondent, with some 22 gpacies of lwo
typos of hosts. Frequency depsndency is & prerequiétod for a stable equi-
1ibriun. Cowbird pressure 18 depsndent upon and can bs translated into
cowbird frequency relative to host numbers swith & ratio of four cow-
bird females per 100 pair of hosts for each 10 unite of pressurc.
The finding of the equilibrium point, stabls popalation frequendy
erea ard operation of this system in naturs at the same 72 pressurs -
28 frequsncy &ros&, would seom ample evidence that the total supré- op-
tirum, good nost-ocwbird interaction 1g 4ndeed in equilibriume
The Kirilars®s Warbler nomiation under less than this equilibriun
pressure epparently increaaoqigsdar greator than 72 pressurs, decreascd
a8 tnece patterns predict. This may be the needed field evidence mal-
ehing recent lab evidonce to nsgate Gause's pri;ciplo éf conpatitive sx-
clusion in thezs frequency dependent circumstances where relative com-
petitive fitrnesses are inversely proportional to the rolative frequen-
cies of the two spocies sompating for the same 1imited resourcef.
Conclusion
B Covbird parasitism in theory erd operation apparently fulfiila.the
requirements for &an equilibrium interaction. As first reported in 1958,
ard subzmequently it is apparently & hemeontatic msohnninm.Bg These, by
actling upsn doomod or annesedsd surpluses. tend to atebilize rather than
harm populations by keeplng them 4n line with anmcunt of optimal h#b-

. - i
1tat thus preventing violent oaci]lationu.&o Therefors, under natural

conditicne, they must be conajdered beneficiale
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i Basoad on data collacted 4n Pontine, Oaxlund Uoiny, 1s5i7:in, n! on
puﬁltshod mitorial on cowbird-hest relatinnships, stciwoy atate anpcitions
arsl zdequate sanpling a~parently glve aboat = 60 ﬁnrcoat host flediing suce
cess and about a 40 percent loss %o univﬁ?sal or‘nonsrfcjfic hazares without
cowbird brood parasitism. This universal loss of 140 percent is «lro skimmed
off the top nf host &nd cowbird productinon alive in parasitized route nnder
similiar conlitions,

A single ovressure index {igure dapendent upon and r:fleectin; cevbird
tronding fo+ule donsity is achieved by averawcine tvm equilly imnartant nhascs
of the parasits oreseurs cownlex upen the Fnat, pyculatiory the in:idence or
peresnt of nacta pavasitined and the intensity of parasitism those nosts are
gabject t9, a3 ~wasired by the peresnt nf total cowhird seps denocited that
are lai< as =ulti-les - tiots, threets, four's, etc. in 2 nest, as distin-
guished fron tre sinples, |

This vrasegire Index, dependent upon and raflectins covbird deisity with
rogpect o availatln noets, correlates with host ln-ses to covbird 4in &4 man-
ner consistent with theory. ' .

If eanplinzg 4s zdequate and a steady state exists (the system 18 4n equie
librium), natt and cowbird success can alss ba corrslated vi-h cowbird Pré&gem
sures alsc 17 s ~anner consistent with tiheory.

Host deta can thua be nlotted againet this horizontal pressurs line (X
axis) from twn 4ffarent asxcts, counting up from below on the left (Y axis)
for the succésses ant down from the 60 parcent steady state onceess base line
for loness tn cavhirde an the ritht vertical axis.

In otsen vhoro the pyatam 1y 4n a atendy otate of oquilibriam an! NP
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sm21l and/or no o oilibrium o steady state existz, (as whon the Fabhitat has



_'ﬁndargcap axirome change from wﬁath%r:;man), the susress dats canaot be déym:ﬁn
od upon <o {urnish a pattern. The lozses to paerasiten than may elve the most
rolieble data, if acourately ascortained. If host, success data are off exprots
ation level bscause of variation 4n the steady stete, thon cowbird cuccess data
vAll &lso bs off the expooted area in the samo dircotions A ocsuse-effect dovi-
atiom can algo ba recognized to minimize confusion. This is, in essencs, re-
cognition of the fact that the cowbird sampling is often small enough to be
pwayed rr%:\sucOQua expootation by chance, but baing & partial determinator of
Lozt guconto, it then sways host succeas in an oppesite and reoiprocal fashion
from steady sctate expactation. A

Ag prossures are dependent upon and reflect parasite density these data
aleo dotermine that cowbird success is density depsondent %%th those two hosts.
Tts saocess illustrates Allea's principle wiich states & suboptimun density can
be as 14niting as a supra optimum donsity for a speclos. A definite but dif-

: Tavse T o

»fering ootimum pressurs area for eac khost;cun be pinpointed, of intercst for
ovointl’ osary studiess | \ |

The Yellow Warbler is a poor host, giving & low maximun fledging success
of 18 porcent to the cowbird even at & low optimum pressure (30). The Song
| Sparrow 4s a gond host; giving a higher 2 parcent succses to the cowbird at
60 pressurs, twice the poor host optimur, while a &y poroent maximun suocese
48 poseible at an optirmm pressure of 50. An 18 percent host loss is incur-
red by both those hosts at thess widely different parasite pressures of 30
and 60, demonstrating their differing euscoptibilities. Theeo Verying tuse
ceptibilities control, via feedbeck in this natural density dependent sy;tom,
the different successes of the parasites at the various pracsures. Host sue~
ceptibilitiees, therefore intoleranscoe honad by avolutiondapnarantly sot linite
on &scevteble cowbird interferences and preccures arxd thereofore densities, in-
traspacifio compatition also deprasges aoubird sucroegs abovs nptimum Jensity,

Two fratoras, therofore apparently deterwire oowbird {ledring muccess,

" & )
first, chelce of hont; ant ssenni, parasite proseure vis density with rafarence
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to hout numberee Thalr focass oan vary from wasa:t B agivemes o arassara

(and deneily) to 19 parcen at thn ootimum with +° ooor host, Yallew vapbler,
and 5+ parcent at the opgimm with thé pond host Song 3parrow: bt 4t ssere
inwiy avaragoes 1oss than 42 aroogt with this pod hont as thev annarnntly
usually level off at a hirhorthan opntimum danity eninciding with the 50 to
70 prwnsufe area acenrding tolater data. Th praceding two svmmetrical and
balanced interaction matierns 4th parasite .otimims 1t differsnt pressuras lo-
vels in each, ara suprestive eldence, sup-wted by vhat riror is irnherant i=

the negativaly nriantad Chi-siure test, tht brooc parasitism on trese two

spacies ia amarenldy a el raplated to-sostitic machinism,



