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A ~relirinary Study of the Fringillidae

Pzzonomists have rezlized for yesrs that the classification

of the family Fringiliidze was far from satisfactory., This
saper is a Leport on preliminary studies of th

carried out under the direction of Drs. J, Van Tyne and -

(]

el

K3

ge .. Sutton of the University of iichigan, and Dr.

Oe 5o Pettingill, Jr. of thre University of lichigan Biological

ot

Stetion, I am indebted to these men for helpiful suggestions
on methods of study and problems of interpretation of data.
Family Fringillidae

fa]

The family Fringillidae is made up of 426 speéieé (iayr,
194€a, p. 67) of birds variously called finches, sparrows,
buntings, rosbéaks, etc. Sharpe (1909, p. 341) lists 139
genera in the family. Fowever, the modern concept of largze
zenera in rezard to included numbers of species would probzbly
reduce this figure. The genera are grouped into three main
subfamilies by most authors, with a fourth subfamily, the
illinae, proposed by Sushkin (1925, p. 256) and accepted

by the current A.0.U. Check-list (1931, ¢. 318). The

3 o o 4+~ I B - RPN e 3
Frinzillinge contains but one genus, rFringilla (Sharfinch
2nd Frasmblinzg).e Thie a2cseznlaze of  Iinmcnas pecullizr TO the
~e 3 Z - N~ T ol - kR S e <7 2
21222103 Iislznds meyY consvliviave a 1liun ouD,,._.J_.,\..~ , L2
Jsosrizinee, This 1S LY L0 me=ns ceprutzin, nousvsr, &s

antiilssn exwberizine zenus (Sond, 1945, p. 150).

{scines, with T-e commissure alstinctls
H

7
aoruntly zngulated or dellexed basally, or else with the




mandivbular rami less than one-rifth as long &5 gonys, ihe

mandibular tomium distinctly elevated (often angulated,

sometimes toothed) post-medially, trence distinctly

(usually abruptly) deflected
obvious, ﬁsually distinct.®
~distribution, eXcept for the

exitreme polar regions,

to the rictus; rictal bristles
The femily is world-wide in

fustralian Region and tne

™wo fringillid genera, scanthis

and Plectrophenax, are probably the wost northward ranging

of all the passerines.
The Fringillidase present wide diversity in form and habit,
but in general, poscsess stout conical bills zdapted for

seed-crushing., Since finches, as a group, tend to te less

insectivorous than many other passerines, the Parulidae for
example, they zre on the'whole, less migratory than the
insect-eaters. Finches have invaded practically every

a_ s

\
type of te.restrial hzbitat, and as a result, they nest

in a wide varieuvy of Soize specles nest on tne

ground only, some on the ground or at low elevations, and

others in bushes or trees oniy. The nest nay ve only & crude

platforu of sticks (Pheuciicus), a simple rlimsy cup of grass
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the literature indicates,

Since there 1s such diversity in structure and habits
ancng the rringillid species, one wmight well ask if we are
actually dealing with a single natural group of family rank.
The conical Dill 1is the only character wnich holds for
all species in the femily. In any birds, however, the bill
is likely <o become readily modified in evolution, owing,
of course, to its zreat utility. lany families of passerine
birds have, in fact, developed a conical seed-eating type of
bill -- at least in some species. The Ploceidae are
typically conirostral. In the lcteridae, lLolothrus amd

polichonyx are familiar heavy-billed zenera., Psittirostra,

of the remarxable Drépaniidae, has a finch-like b l. The
tanagers are a special problem -- they seem to grade into
the finches in a manner that defies a natural delimitation
of the Temilies. ‘fen morphological charactesrs are opscure
or aii'ficult to analyze, behzvior natierns often give a

clue to relationships. It st be remembe red, however, that

benvior in response to enviroanment has been well docunented

.....

nssts, that the Tensle coes 211 or mcst
the incubetion, end that both sexss Tezd the young in

LN o~ e - Pt E . . h L o~ K] . .
ciie nN=ste The postjuvenal molt in both scecies is comnlete
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except rfor the primary coverts, remiges, and rectrices.
Both species are sexually dimorphic in color, though the
duller female plumage is a result of decreased color-
intensity and loss of certain patterns of the male plumage,
rather than actual possession of characteristic patterns
in its own right sdults molt once a year, the breeding
plumage being attained by wear. Juveniles resemble adult
females,

I have not examined any skeletons, orf this group,

The Fringillinae are Falearctic in disbribuolon, ad
if they are actually distinct from the Cardvelinae and the
Emberizinae, an 0ld Jorld origin may be postulated for the
group. |

Subfanily Carduelinae

_’\

The subfamily Carduellnae is a predominantly 0ld yorld

group, put one line (Spinus) apparently arrived early i

-~

smerica (yayr, 1946b, p., 20), since a number of endeidc

species have developed éven in South imerica, and since a

closely rel:ztzd genus, TOAlmwurvs, is endemic in the
Greater Antilles. ZvSuerlDlOﬂa, with two speciss, is the

only endemic lforth American cardueline genus, and it 1is

closely reluzted to {ogccotnrsustss and, more especially,
the Zimalayan vesrobss. The Gisiribution of Iespsriphona
clzarly indicates an AhsizTic Origin. €5905¥1Dan0Ng

follors: Wiestern temperate sorth America, Lrom Zritisa
Srovinces to nizhlsnds of Suatsmala.® The rersinder of
the .orth insrican carduelines belonz to genera representsd



in the Cld .iorld by closely related species or subspecies.
The North smerican species of tre Carduelinae are

arboreal as a group, at least more so than the Zmoerizinze.

}_hA

They all possess flight songs, and this is more remarkable

-

when one considers that none of the species (except Leucosticte

and, occasionally, Acanthis) are.inhabitants of flat,
treeless areas. Some North American emberizine speciles
also have flight sonzs, but without exception they are
forms dwelling in treeless plains, open fields, or tundra
where elevated song perches are at a premium or else
lacking. All North American carduelines build sturdy nesfs,
although they are pot necessarily Qf large size. Iests

are placed in tall weeds, bushes, or trees at various

elevations from the ground., ILeucosticte (and occasionall
g

Acantiis) nests on the zround, but ground nesting is
not the zeneral rule for the suifemily. Sexval dimorphisn
in color is strongly marked in most gensra. Jowevar,

Spinus pinus and S. notatus lack marked sexual dimorpnism,

-

group, males and females are also colored alike.
4

All adult carduelines have a comple

11w, Sninus tiistls slso nas an exieasive

D. 149), inile in Loxia, .icantris, prinicola, Spinus pnirns,

L

and Cerwnolizcus ourpureus there is probzbly no preanuntial

1ol (Fortush, 1929, op. 6, 10, 14, 21, 26, =224 20).

Jguvensl Joldiinchzes (Sninus tristis) are unstrezked

- 1

btelow, @3 are zvening Grosteszlks (Iesperiphona vespertina)

|\5

icenihis,
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Srimus ninus, znd Czrpcdacus puronvreus the young are

strearxed Lelow. Aczcording to forvush (loc. cit.)

postjuvenal molt is complete e; ept for the remizes,

recirices, and often the ¢ rtials and some wing coverts,
Of additional interest is the fondness for salt

observed in the Evening Grosbeak, both crossbills (Loxia

leucoptera and L. curvirostra), Pine Siskin (Spinus pinus),

end Purple Finch (Carpodescus purvureus) (Roberts, 1936,

De. 377)e I have also noticed Pine Grosbsaks apparently

®

ating dirt from recently salted roads near Ebrehousevillé,
in the Adirondack llountains of ew York, cn ;anuary 2
and 3, 1942,

In contrast to the other fringillids with which I
am familiar, it is noteworthy that the uOl“PlﬂCh usually
leaves the nest very dirty when the young leave., Teaver
and est (1943, @. 502) report that in the Fine Siskin
“the rim of the nest becane Touled at the end of ﬁhe
nesting period." Dr. Sutton tells me that a Pine Siskin
wivien ne found in 1925 at wll, Fotter Co., Ffennsylvanla
¢ in a run-down, uvatidy congition is Tar as I

now, this is not the czase in either trne Anberizinae or the

o7 .
Zkulis of cargucl

e L mcae Ay S aat T A - el At et ~em ~ = =] !
reve a latergl srojeciion of  The snterlor proczss of the

in coilnzrison iith that of non-czrdueline fincizes. <“he
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cardueliine zenera in the A.C.U. CSheck-list seeiss satis

to ue, <7ith two excepticas. First, I would reverse the

positions of Carnodacus and Pinicola, since ths foraer

appears, on the basis of its bones, to be more closely

elated than the latter to Leucosticte. Second, the

inclusion of Sporovhila (1931, p. 321) in this subfamily

is clearly erroneous. Regarding the position of Sporophila,

Or, A. Jetnore writes (in letter to J. Van Tyne, August 3,
1948) ".,.... I believe that I am responsible for removing

it /Sooroschila/ from the position /In the "Cardinslinae!/

&<

given by Sushkin in his article in The Auk, 1925, De 260seses

Sporophila does not have the sccessory palatine spine on

either side of the palate that is found in the gensra of

Sushkin's subfamily 'Cardinalinge.' It belongs, therefore,

in the Carduelina€e....s." Dr, .etimore implies that izere
absence of the accessory palatine spines of the Richmondeninae
(= Sushkin's Cardinalinae) indicates cardueline relatiorship.

This is not true unless positive cardueline characters are

present. <=porophila lacks the anterior laterad expansion

of the pzletines, does not have parvicularly short

cardueline conioriztion. Ceritsiniy the distritution of Th
cenvs -- ‘tne wnole of continental troosiczl Lnarica (soutlhern
Texas to irarazuay, ete.)" (Ridzuay, 1901, 2. 5E4) does not
sugsest 0id Jorld eiriinities. oporopnila 1s probably
euberizineg, althcough I am still vncertaln sbout this,
Sublfamily =mucrizinze
The subfarily fmberizinse, whicn inciades 211 of the

orth _uzerican ”S\a:rOﬁS," townees, longspurs, etc., is



There is considerable douut as to which of tie ~outh

Azerican gen-ra actually belonz to the

Tt

SMCRITLZ1INEC.

Until

this is determined, no final decision can be reached as

to the orizin of this, or the next subfamily, th

Richmondeninze,

As layr suggs=sts,

continuous raunal exchange between

throughout the Tertiar
iney prove impossible

origin of

y (1946b, p.

to determine

there may heve been a
iiorth and South America
22). If so, then it

definitely the centers

the Dmberizinae and the sSichmondeninse until

unless we find adequate early Tertiary fossil material.

Cne branch of closely related foras of the Huberizinze

has reacted the U1d Jjorld. Over 20 endemic species have

develoned, but all belong to Zuberiza or

distinct Fringillaria,

ilarig, or

this as evidence of an invasion of

~

the Tmberizinse retier

The Zorth smerican zenera ol

lzte in the

e

the doubtiully
lelophus. Layr regards
the 014 Jorld by
Tertiavy (1946D, pe. 22).

s Thatvaed 22 mea o
Gle Daperizinee gre

more terrestrial as a group than either the Richmondeninae

the Carduelinae,

This is by no means without exception,

nowsver -- the cardueline genus Leucosticie is a@s terrestrial
2s eny emberizine, while the richmondenine (A.0.U. Check-list,.
1631, n. 317) zenus Soiza iz 2lzo rather ferrestrial 5piza
is a reiner soseisl czse, nogsver, bpecause it 13 spcarentliy

en arcnzic semus with 40 L=0izd 2iTinities with eny loxth
sserican Jringillids (Bushiin, 1825, 2. 281).

411 Torth &merican snscies of The Fmberizinse, with tie
possible exception ol 3Zpizells ofusserila, 1850 on the grovnd,
=t lezst sonz of e tires. :250s ROt =zciually on the
srcund usually eve placsd =2t low slevavions. Inly four
Torth Lnerican senera of the Imberizluze 505S5€S53 ell-

&



developed flizht sonzs (Rhynchonhaanss, Calcarius,

Plectrophenax, and Calamospniza), althouzh the Lark

Sparrow (Ch -destes‘grammacus).and probably others

occasionally sing briefly while flying. Zspecially
interesting is the fact that the four genera with flizght
songs also possess the most striking sexual dimorphism
in color of the iorth American members of the subfamily,

In the Red-eyed Towhee group (Pinilo erythrophthalmus

and P. maculatus), the black of the male is replaced
by brown in the female, but here azain it is merely a

matter of intensity of Dl"beﬁtatlon. In Cslamospiza,

however, femles have an entirely different pattvrn than do
adult males -- as strikingly different as in the richmondenine

Rose-breasted Grosbeak (Pheucticus ludovieianus)e. In

many other species of the Zmberizinae, the males are
brighter in color than the females, but with the same
general patternse.

As I have already mentioned, nesting on or near tre
ground is the usual practice in this subfamily. INests
are Tairly well constrﬁcted in rost species, but in sone,

such as the Henslow's Sparrow (Fasserherbulus henslowil)

and the Vesper oSperrow (Poogcetes zramineus), they =re

iittle more thsn loosely woven cups o

molt ennually, ome sn»ecies, such as the Hed-eyed Tovwhee
(Pipilo erythronhthalrus) and the Song ~parrow (lelospiza

Y

nelodia) have no prenuptial molt., Other spicies, such as
the
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Sparroi, Lark Sparrow, Senslow's Sparrow, Javannzh 3parrow

(2= serculus sandwichen sis), and Grasshopper Sparrow

( drsrmus savannarum) nave a uore or less exteasive

molt of the head in the spring (Sutton, unpubl. mSe)e
Fenslow's Sparrow is unstreaked below in the juvenal'

plumaze (Sutton, 1935, pe 24), and is vanique among khichizan

Emberizinae in this respect, ~owever, Leconte's Sparrow

(Pass=rherbulus caudacutus), a member of the same genus ,

is sharply streasked below (see oalatwng by Breckinridze, in
Roberts, 1936, pl. 83)., The postguvenal nolt is complete
in the Grasshopper Sparrow and Henslow's Sparrow (as it is

in the Cardinal (Richmondena cardinalis)), while the rest

of the lichigan Emberizinae retaln some or all of the
remizges and fep rices during the first winter (Sutton,
1935, pe 9)s In mny, if not most, Emberizinze, the
postjuvenal molt of body feathers begins before the Jjuvenzl
flight feathers ere fully growme. A "full! juvenal plurmaze

is never attained in this case (le. Red-eyed Towhee, Vesper

I do =0t know whether The uale shares in incubation in

~0st emberizines -- it certéinly does not in many specle

—~ — - ey - - - R - ~ . o —~ e S
(iz, Scnz ~pavrow (iice, 1S37, ». 123) axd ssd-gyed
Tonen

projecting posteriorly from the premaxillary lateral Lo

the pzlatines., I en in doubt, however, &s to the vallidity

of this as a cheracter for the rlcnnond jeninge (see D. /Y4,

10




11
discussion of the osteplozical characters of the :.ichmondeninze).
The pzazlatines are not so wassive in the Zmberizinae as
in'the Richmondeninae,

Although a vast amount of .;orx remains to be done on

skeletons of this subfamily, I may maXe a Iew remarks on

certein genera. IZhimchopnanes is probably congeneric

with Calcarius. Lelospiza is, in my opinion, congeneric

with Fasserella (see also Linsdale, 1928, p. Z39). It would

O.l

e interesting to compare the bones oi the large Alevtian

Song Sparrow (kelosoiza melodia sznala) with those of a

Fox Sparrow (Passerella iliaca) of equal size. The complex

of genera composed of the "sharp-tailed" sparrows needs

’

further study. Amuodrarmus probvably is distinet. PFasserculus seems

to have no very close relatives, I do not belileve, hovever,

that Passerherbulus and mmospiza can be separated on othar

than trivial characters. Indeed, Leconte's Snarrow seeus

closer to Helson's Sparrowv (Ammospiza czuiacuta nelsoni)

in many respects than to Henslow's Sparrow (see Ridgway,
1901, p. 212), The zenus Alrmophila contains a heterojeacous

assenblage of speeies, Some of the LF

- T . 2 = L8 = PN
. ~ ST o~ P RPN 1~ a e~
G LCRUN am2Tican 552C12S 0L GIe ZZ715S. LIRS IS
~ 5T Am~A ~ AT~ P . - R Ty

22301y rfeeds 2 thorough-zoing revisicnzry study.



cre LiestT inuies,

ras bsen recorded zs an accidz tal in this country (see

Y
The North american genera of the Richmondeninae are

more arboreal as a group tran the Zmberizinae., <They nest

at various heignhts from the ground., The Indizo Zunting

H

()

(Passerina cyvenea) often builds in low bushes within a

foot or two from the ground, while the Cardinal may nest

in a tra

[}

as high as 30 feet. <The Dickcissel (Spiza
americana) is, as already meinoned, an aberrant species
which frequently nests on the ground.

ilests of richmondenines are usually well-constructed,

although the Rose-breasted Srosbeak (Pheucticus ludovicianus)

makes a loose and openly pullt nest of rootlets, small twizs,
snd weed stalks. The nest of tie Cardinal is only slizntly
more substzntial,

mave

ct

know, most richizondenines <0 1o

-~ . - - - . » =0 . - . ) - T3

buzzy songs wnile in Tlignt -- at least in the Je2st indies.
2 j=)

The Czrdinsl is unusuzl in that the female sings mearly,

£ - 2 - -r - 1 - A e Al M -~

if not quite, as well =s ths nzle., Femzzle Zose-brezsted

B}

Sexual dirmorphnism in color is appzrently the rule in




CC the Ceatral and 3cuth wmerican spscies we caanot be

been satisfactorily defined.
Adult ricrmondenines hzve one complets molt annually
tke postauptial, lany, such as the Indigo Funting and

nose-treasted Grosbezk, also have an exteasive prenuptial

.
L3

inolt of the body plumaze. Cn the other hand, the Cardinal
&) 3

has no prernuptial molt whatever (Sutton, unpubl. mS.).

The Indigo Punting has a nore or less heavily strezked
juvenal plumage. On thé other hand, in the Rose-breasted
Grosheak the wnite natal down is followsd by a Jjuvcnal
plumage which is very lightly, if at all, streasked below.
(It may te of  interest to note here that the natal down
of the Dickcissel is also pure white (Gross,.lQBl, p. 170)).

The unstreaked Juvenal plumage of the Cardinal is similar to

the aduvlt fenzle,

The postjuvenal molt is couplete in the Zardinsl. 2lue

20

srosbeaks (Guiraca caerulea), vickeissels, end Dose-

Grcosbeexs do not lose their wing and teil Teathers in the

sostjuvernsl molt (Forbush, 1829, pp, 112, 115), while Indi

SOTH 52285 0L e Rose-urezstzd Irosoaosid Lncubsie

- . - R v b R P s- -
tne e¢zzs znd brood Tthe younge.e On the other rand, I doubt
oo - L n 3% mm T° s A N 2 add A A aam e D EEL NN
11 Oie mezle ~1a1lz0 lunvlng evel VIS1IUS Bl gt a4l iel uie

o
Tledglings wnile the Tenzle starts anothsr brood (Suvion,
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not iacubate, wutl they
do fesd the young in the nest,

The Ricrmondeninee is a difficult group to characterize

- .

osteologiczliy. Ii‘cst genera wnich I have examined (Richiondena,

Pyrrhvloxia, Rhodothrauris, Saltator, Pheucticus, leloonyrrha,

O

}an comcsa, rasserina, Spiza) are ruaillj gistinguished

from other fringillids in that they have an accessory spine

}_h

on elther side or the palatines, This accessory spine occurs,
nhowever, in many tanzzers. Indeed, Saltator seems closer to

Piranzz than to Richmondenal Susnkin (1924, p. 38) wrote

that "zityius end Szliator ere thick-billed Tanazers.'

Guiraca and Tiaris olivacea both lack the accessory spine,

while it is present in Tiaris canoral

2
&
ct
oy
O]
3
o)
M
@
“
w
Q
3
@

tenagers (Spindalis and Habia, for ezample) lack the
accessory spine. The inconstancy of the presence of
accessory palatine spines perhaps indicates trat they are
not relisble as taxonomic characters. I trhink it more

likely, however, that the inconstency indicates uvnreliability

in our clessification rather then in the taxonomic

Aaltouzh I am es yet uvneble to interpret the simnificance

cl Tne p=zlzte structurs in Thne sichuzonicninse, The conclusion
et~ B 5 A AlAcas 2= =y Vi ey S eo - Ta ~ -~ 1ot
v v LLEY ere CACSEY U0 ULe Lareulnlise vnEn Yo U 1eEST
of tre Frinzillicdse cesms insscarnsple,
als T34
Conzciusiocn
I have attempnted to Suwmmarize in broad o,aline the

T3 Ama-3 e e on Ty - Pa . P T3 e T oo v - s
relztionstinss end navits of the rrinzilliidse, I am not yet

joy
(@]
=
N
A
"
<
O
@]
e
I
Cl
w0
Cr
(@]
)
k3
@]
[N
o]
U
]
1
<,
('\
)
3
cu
D
wn
.
o

Kol Ex T 2 21~ B e e T D S Y e
it is fzr» Trom setisfactory. I dislike unnecessary chenzes
in nousnclziure -- cnanses, Tor instance, bzsed on a kit
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of cbscurs priority, yazt I would oe satisfied to see great
viclence done to the pre:ient system if it aided in reaching a
better understanding of relationships.

If many of my statements seem dogmatic or to generalizev

is ptecause I feel that excessive qualification

of principles that are reasonably valid for a group as a whole
tends to destroy the msaning of the principles, For instance,
Chipning Sparrows very rarely nest on the zround -- indeed,
they usually nest higher than Indizo Buntings. ZYet the
general statement that the Zmberizinae as a group are more
terrestrial than the Richmondeninae is both valid and
signi fcam.

The classification of the Fringillidae 1s by 10 means
complete, Exéept for some Ruropean and North American species,
little is lknown of their life histories. 5Since it will be

rany years before adeqguate life history data are available,

Qa

I believe that anatomical studlies, correlated with life

aore nsturel classsification of thils and related
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farsiiies in the shortest possible tiie,
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