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The food hebits and dlstribution of redhead (ﬁvthya arer*oana),

pintall (!nas aouta), and lesser scaup (Aythya af;inls) ducks were

studied 1n Laguna Madre, Texas, a hypersaline lagoon well known for

EJ-' A

wintering redhead populations.

e wT LT PR - -
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in the lagoon was also etudied. _ _ ‘
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) made up 84 and 88 percent by

The availaoility of major duck foods

¥k b

Shoalgrass (Diglanthera wr*o til

LTt

volume of the reSpective dzets of redheads and plntails-'

[PURE P S g

Lesser
scaup, on the other hand, showed 8 pred1left1on for animal foods,

L ' i

chiefly wollusos and crabs. The sznﬂularlty of shoalgrass in the
oiet of redhood aod plntail duoks reaults from its partloular abun-
dance in Laguna Medre, nearly to the exclusion of any other rooted
aquatic plants.

- pintalls and redheads were distributed in the shallower wators.
Pintails fed mostly in water six to 10 inches deep along the shore-
1ines snd spoil banks dug from the Intracosstal Walerway whioh bi~
sects the lagoon. Recheads fed primarily in open shallow water
sites, six to 24 inches deep, and in the flats in the lee of Padre.
1sland, the esst boundary of the lagoon. Recheads shifted from
feeding in very shallow, essily accessible shoalgrass stands early
in the sesson to unused shoalgrass stands in deeper water late in
the seasons Although redhecads.and pintsils have similar food habits,
they were not considered competitors for food in that they usually

occupied different sites. Ecologic separation was clearly seen




betweén these two species and lesser scaup, which fed chiefly on
snimels in broad expanses of open water three to seven feet deep.

Alterations detrimental to the 1imited shoalgrass habitat ihhﬁ

1

Upner Laguna Hadre, ‘such as "{ts removal by digging or dredging

123
£

Operations, may reduce carrying cdpacity there and tend to concen=
trate ducks in areas not so ‘accessible to hunters. Also, permanen;
lessening of salinity nOFmMS 1n Laguna kadre, through the construc~-
‘tion of passes from the Gulf of ﬁex;co, may reduce shoalgrass i

biomass *hrough the 1ncreasing domlnance of hypersaline intolerant

-plant Species, some of which are unpalatable to ducks. This ¢

;c;urrence would alsc diSperse ducks from the affected areas. i
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i N oy d : L B e o sy 1
The food habits of ducks on Laguna Madre, Texas, ] hypersaline

lagoen well—known for its winterzng redhead dgck population ond for

shoalcrass. 2 narine Spermatoﬂhyte, have never been investigated.
Sinrleton (1953:46) observed that most plant food eaten by ducks_
along the southeast Texas coast consisted of shoalgrsss, but he did

not identify which Species ata that plant nor cite Leguna uadre as:

the major area of study. The knowledge of ;ocal food habits of major
wxldlife species is requisite to many habztat conservation programs

or policies, and additional grounds on which to conserve wildlife

habitats in Laguna Madre are urgently needed- Proposals portend- '
B ‘- K
ing changes to these habx ats through river d1version proJects, h

channelizatlon. urban development, and Gulf passes to the lagoon .

continue to be made thhout su ficient consideration of effects o

those alterat1ons could have on wildllfe or fish._'

SOt RN

_ The primary objective of this study was to identify ma;or foods
usé& by redhead, pintsail, and 1esser scaup ducks on Laguna Medre in
fall and winter. In conjunction with the study of food habitats, .

- data on the availabillty of duck foods were ontained, as wers dat; o

| on the distribution of feeding ducks. Th?,§t“dY“°93919men§§\.;.

RN A s . I T S R ‘- (ORI N A S

I3 -? 4_,-,;;..,.;— v T- I LIS R T _..,__,..-.':._4‘_\ .,\:,._-_«
- Foodag s ELFUN

1/ Usually cons;dered as a body of water exhiolting s total salt
‘ content sbove that of sea-water, or 35 parts per thousand (p.pete).
Reid {1961:1204) defines @ hypersaline bay as one having @ salin-
%' 1ty in excess of 40 pepst. Breuer (1962:181) states the normal’
i S salinity in Laguna Madre ranges from 32 to 35 p.p.t. near Gulf
' i passes to 50 to 53 pepete in areas far removed from passes.. -




previous food habit studies of ducks on marshes and estusries of the
céntral and upper Texas coast (#artin and Uhler, 19393 Singleton, i

i
1@51, 1653}, interprets results in terms of ecological significancé
¢

1 _ td the ducks, and mzkes management and research recommendations.
4 ' . N
T _ % Utilization of Lagunas Madre by wintering ducks lS wall docu=

B R g o Tkt

i
ménted- Heit (1948:3 G) found 261,442 recheads on Laguna Madre in

Fa) )

January, 1948. Jennlngs and Singleton {1953:110). estimated a popula-
tion of about 700,000 redheads 1n 1951, while Fcﬂahan (1067:5) esti~

mated a population of 489, 000 redﬁeada 1n December, 19667 Yeller

'b

(1964:76) determined that EPFIOXIHatelY 8. percent of the North

ey
American pOpulation of redheads normally wxntered on the lzgcon. ;
i
i'

} iy
and that Laguna Madre is 8- favored ares. Texas COastel Waterfowl

;
T ol )

Project surveys conducted from 1959 10 1907 by the Texas parks and

hildlife Departmentshowedthe lagoon wintered about 20 000 to

.,-;....._. B R P

150,000 pintails and | 5,000 to 40,000 lessex scaup annually-

Ao STUDY #REA

H QRN LLES ]
s N "

b o g S o PR R Y T

Laguna Madre {P{g- l) differs from cther Texas bays in that it

o a R b e

i 7 ) does not Teceive & contlnuous flow of fresH wster from lnlnﬂd droln-

‘ ! .......

age§systems- Also, in this region eveporatzon exceeds prb01p1tation;

c%nstquentiy;*theﬂwaters~of Lsguna»ﬁadre~are~usually%hypersalinewz

_rathei“than estuarines ‘The “lagoor is less turbid and more shallow”
than other bays, most of the water area measuring from a few inches

to three feet deep. Shoalgrass grows on most of the bottom while
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most other bays have little or no submergent vegetation. The ..:. =
hydrology of Laguna Madre and distribution of its fauna have been: -
described by Simmons (1957) snd Breuer {1962), and its sediments
have been mapped by Shepard and Rusnak (1957). -

- Storms have swept sand from Padre Islend on the eastern shore
of the lagoon across its center, dividing it into portions referred
to as "Upper" Laguna Madre, and "Lower" Laguna Madre. Upper Laguna
Madre extends from Corpus Christi Bay south for 38 miles. Pre-
dominstely dry salt flats extend 24 mliles south from this point,
broken only by the Gulf Intracoastal W;terway which connects'withf
the north end of the Lower laguna Madre. This lower part of the -

lagoon extends 54 miles south to Port Isabel, Texas, and joins the -

-Gulf-of Mexico -at-Brezos -Sentiago Pass.

s METHODS -
~Food Hebits .i: 0 « = .0 o T TTomars el ooe e sl
.o~ During November and December, 1966, 31 redheads, 61 pintails, -
and 20 lesser scaups from the Lower Laguna Madre were ¢ollectaed for
gizzard (hereafter called "stomach") analysis.  The ducks were col-.
lected just after the early morning feeding periods. Of these, 22 .:
redheads, 47 pintalls, and 16 lesser scaup had stcrachs containing
8 volume of food of at least two mlj the standard set for inclusion:
in the sample. During December, 1967, and January, 1968, on the
heavily hunted Upper Laguna Madre, the writer and his sssistant
obtaiﬁed the stomachs of 93 redheads and four lesser scaup from. -

huntersAreQurning,to,landings after the morning hours. From this

e



tbtal, the stomachs of 82 redhéads and all four of the lesser scaups ..
were used for-anaslysis. The contents of each stomach were kept in @
labeled jar conteining flve percent formalin so;ution;m;a;egrthehm
contents of each jar were decanted and separéted into component .

items under a micrOSCOPG and each species of food item measured by
volume diSplacement. The volumes for each food {tem were totalad

and expressed as & percentage of the entire food content for the . -

-particular Species of duck.

Food Availability .- Veqetational Tvge !app,_g

R izﬁ vegetational type map of Lower Laguna Madre was prepared by o
James L. Pipkin in 1962 snd reported by angleton (1964). Pipkin's
vegetational associations, determined by running east-west transects?m
across the lower Yagoon -and describing the vegetetion -at one-third
mile intervals along each transect, were re-examined by the writer
1n July, 1965, using a slightly different method. The modified .
method consisted of estimating the percent of area occupied by dif-
ferent submergent vegetation volume-density classes within a S~yard
radius of 8 boat at each one-third mile interval of transect travel.
The number of volume-density classes used by Pipkin was reduced and
~re-defined s in Table 1. Following this re-examinatlony in which
15 transects were run, the map of Lower Laguna Madre was re-drawn to
-account for significant changes, and to better {llustrate differences
;1n vegetational types.

Between June and August, 1967, forty-seven east-west transects
were run across Upper Laguna Madre in a boat and the submerdent vege-

- tstion mapped 8s described for the Lower Leguna Madre.
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Food Avallability -- Estimates of Biomass

Plant and mollusc biomass was obtained by sampling two vegeta<
fional’types’in Upper Laguna Madre and four vegetational types in ~~

- Lower ‘Laguna jadre. ' A moderately heavy and & light shoalgrass stand

were ‘sampled in January, 1967, in Upper Liguna Madre. The manatee« ' &

grase (Syringodium filiforme) stand and the moderately heavy shoale o
- grass "stand in Lower Laguns Madre were sampled for 12 consecutive =~
months “from Julyy ‘1965, through June, 1966 {sampled intensively to o~
“obtain:information on species phenology «- not reported here) while
the light and very light shoalgrass stands were sarpled in January,
1966+ :Collections were mede by running a transect across a desig-
nated site in the vegetational type and pulling up & 25 squsre-inch
block of plants.and sediment with.a post.hole digger st one-minute
intervals of boat trevel {sbout three m.p.h.) 2long the transect.
Twenty digger collections were made at each of the grass biomads ©:u '
sagpling sites at the monthly time of”sampling;"The~collect;on0was
washed &nd ‘examined for ‘plant shoots and Toots and molluscse Plant
meterlal was weighed wet, dried eight to nine hour§ in an oven, and
weighed agaln:  Molluscs were weighed wet. Only those molluscs small
- enough for ducks €o ‘eat {less than 20 mn 1ong and 10 mm wide) were
considered in the sample. kolluscs were verified for correct iden=-
tification by Dr. Robert H+ Parker, Professor of Blology, Texas® 'i:
| -Chrigtia’n ‘Universitys ' S A et Laotonie Tl s, ownl Lo owbideens
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'grass oc'urred on only: eignt percent of the same crea¢< In Lower

s q s
[ o . B : P e -

Determination of Duck Distribution

iﬁ ofaer to further determine the interspecific relationships
among the three species of ducxs. monthly coservations were made of
their distribution, movements, and feeding béhavior. The locations
of duck populations and notes on their movements and feeding behavior

were recorded on prepared data shee£s in three<hour intervals durihg

2 24-hocf ﬁeriodo Doy-time observations totaling 351 man~hours and

night-time onservations totsling 24 man-hours were made frcm an a1r~

' plane, a boat, islands, and land vantage points.

N . RESULTS

H

.Food Habits -

'3f As shown in Table 2. redheads and pintails consumed submerged

_ vegatation primarily._»By-far,»theumost important fooduwaswshaal-'d

grass, the most abundant plant. Shozlgrass made up 84 percent by

volume of the redhead diet and 88 percent volume of the pintail diet.
Lesser scaups 1n contrast consured only 22 percent by volu:e of

shOalgrass and showed & predileytion for animal foods. chzefly '

_molluscs and crans.

Food Availabilitx

2 u..?lant composition was nearly the same for both perts of the

Vfégooas shoalgrass was the most abundent specles available to feed-

ing ducks {Fig. 2}. Sboalgrass occurred on sbout 78 pefcent of its?

habitat (25 600 acres) in extreme Upper Lagune Madre, while widgeon—

Laguna Msdre, widgeon“rass was nearly sbsent at the time of vapping,

5.’-—.
" : %_ : el
ol i
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Figure 2. Vegetational type map, Upper Laguna Madre, Texas, July,
1967. Each type characterized by the dominant volume-
density class and mean percent area occupied by all

volume~density classes of each specibs.

Key _to Map
Percent of

Type Symbol  Species Vo lume-Density Class Area Occupied
Shoalgrass Light 78
Widgeongrass Light 8
Shoalgrass Moderately heavy 88
Widgeongrass Moderately heavy 2
Shoalgrass Moderately heavy 80
' N Shoalgrass Light 46
m Widgeongrass Very heavy 2
’:"{3: 3:w:,:,: Shoalgrass Very light 50
macecaal Widgeongrass Light 3
e o o0 Shoalgrass Very heavy 84
e 8 ¢ %] Widgeongrass Moderately heavy 12
m Shoalgrass Very light 65
N\ ! Widgeongrass Light 9

e e e
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Unvegetated areas, always submerged

Areas exposed during low tide
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but shoalgrsss occurred on an a;erage of 98 percent of the bottom
in shoalgrass habitat (136,320 acres). A neer homogenous stand of
manateegrass encompa;21;5“12:640 acres occurred at the extreme
scuthern end of Lower Laguna Madre (Fig. 3). ‘Shoalgiass biomass
_from areas in which ducks fed in Upper and Lower Laguna Madre was
26 and 58 grams dry weight per 3.5 square feet of bottom ares,

respectively (Table 3). Nollusc biomass, lergely the clams Chione

cancellats and Arca transversa, was found to be greatest in the

manateegrass stand in lLower Laguna ¥adre (Table 4).

buck Distribution

Pintsils and redheads were distributed in the shallower waters.
Pintails fed mostly in water six to 10 inches deep along shorelines,
-and around 'spoil benks dug from the Intracosstal Waterway and side
éhannels- Redheads fed primarily in different places, in open shal-
jow water sites six to 24 inches deep and in the flats in the lee of
Padre Island. Redheads shifted from feeding in very shallow, easlly
accessible shoalgrass stands early in the season to unused shoalgrass
stands in deeper water late in ihe season. Lesser scaup fed in ex-
panses of open water three to seven feet deep (Figures 4 and 5).

DISCUSSION

Recdhead and Pintzil Focd Habits on Laguna Hedre

_ Martin and Uhler (1939) indiceted thst the true impertance of
‘shoalgrass to waterfowl had yet to be determined. It remained for
Singleton {1953) and later Martin (1965) to document its relative

value as a duck food. Singleton (1952:46) found that shoalgrass

13



Figure 3. Vegetational type map, Lower Laguna Madre, Texas, July,
1965. Each type characterized by the dominant volume-
density ¢lass and mean percent area occupied by all

volume-density classes of each speciks.

Key to Map
Percent of
Type Symbol Species Volume-Density Class Area Occupied
Shoalgrass Very heavy 96
A .
’ Sy
; ey Shoglgrass Moderately heavy 96
- Shoalgrass ~ Light 99
- Shoalgrass Very light 99
§ Manateegrass | Moderately heavy 72
Shoalgrass . Moderately heavy 16

Unvegetated areas, always submerged

It
11

Areas exposéd during low tide
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Table 3.- Dry weights of winter plant biomass, Laguna Madre,
:? © | Texas. Expressed as grams.of shoots snd roots per
o _:E 3.5 square feet of ﬁotOm ared.

-

o L o Upper Leguns Kadre lower Laguns Mzdre

‘Yegetstignal Type

‘Moderately heavy I e -
:6tand of shoalgrass 26 S8

‘Light stand 3— !
“of shoalgrass o . -8 30

. Very 1light stand {?\';gf e Cou
_of shoalgrass ) j; Lot e S 2

Noderatelv heavy stand o )
of msnsieecgrass . . ) Rkl 4] %%

EE ﬂSeasonal mean of collections made 1n December, January, and
.February. . ﬂ-,Mmgs—w_m

i #¥Twelve-month mean, species not seasonal in abundance.
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Figure 4.

Usual distribution of redhead, pintail, and lesser scaup
ducks in Upper Laguna Madre, Texas, October - December,

1967, and January - February, 1968.
3
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Figure 5. Usual distribution of redheaAd, pintail, and lesser scaup
ducks in Lower Laguna Madre, Texas, October - December,

1966, and January - February, 1967.
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made up 41 percent by volume of the diet of all species of ducke il
collected "primarily from saline (Texas) bays." Martin {1963148)
renked shoalgrass as the number one waterfowl food:-plant in West o :
Bay, Florida.. 8u£ nelither of these workers d@alt'specificallvswith
the food habits of the redhead -- a species common io their respec~o
tive study areas. So data presented here apparently are the first
to adequately document the heavy use of shoalgress by redheade.: -~
- Probably widgeongrass occurs.in_ the diet of redheads snd pine
teils in Laguna Madre more frequently than is reported heres : During
winter, widgeongrass is-much~reduced-f;om its more recognizsble summer
growth form, and is very succulent. ' It probably is rapidly digested
in a duck's stomach, theé remnants being slmost impossible. to identify,
‘thus;biasing~iesults in favor of ‘the coarser foods: ‘However,-the -
preponderence of readlly identifieble shoslgress rhizomes In almost
all redhead and pintail stomachs leaves no doubt that shoalgrass makes
up the bulk of food eaten by these ducks in laguna Madre. . =

- .Molluscs may constitute a greater proportion of the redhsad and
pinteil diets in times of asbundance. .They were scarce in both parts
of the lagoon during the period of this study. Samples of mollusc
populations in sreas from which most ducks were collected .in Upper
Leguna Madre showed a biomass of only five grams of live individuals
per 3.5 squere feet of botton area\(fable-4j-‘uConyerSQIy, Sirigleton
(1953}46)_found that molluscs constituted an average of 44 percent=¢
volume of 2ll duck foods from combined specles collected along the

southeast Texas coast. But mollusc populations very with fluctuating
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salinity (Parker, 1959121C6) and the animals may ‘have been unusually

sbundant at the time of Singleton's collection. ‘Also, the contribue~

tion made by lesser scaup to the duck feod voiume found by Singleton
is unknown and could hsve biased his dats in‘gavor of molluscse

.- . Differing amounts of Mitrells, Cerithium, and Cerithides in the

diets of redheads and pintails are attributeble to availsbility.
Casusl observations revealed that hitrells wes abundant {n parts of
Lower Leguna kadre (2lthough none were found at biomass sample sta-
tions there) where most of the pintails were collected, ‘accounting
for the high percent occurrence of tha; species in pintall stomachs.
On the other hand, inspection showed Cerithium and Cerithidea sbun-
dant in the Upper Leguns Madre where many redheads were collected,”

accounting for the high pezcent occurrence ‘in ‘their diet {Tsble 2).

Probably meny of the very small snaiis, such as the above nameds -+

are picked up fortuitously, or for grit.

.. . Redhead and Pintail Food Habitc on Other ¥Wintering Areas i

- lagune Madre can be compgred with two other important duck
wintering grounds, Chesapeake Bay in Karyland, and the west coest --
of Florida, in terms of redhead and pintail food habits.’ Stewart :
(1962) reported the food habits from 81 redhesds and 13 pintsils
collected in estuarine habitats of Chesapeake Lay. Both species
consumed mostly plant meterisi. Submergent plants showed 3 90 per-
cent occurrence in the diet of redhesds snd an 8% percent occurrence

in the diet of pinteils (Stewart, 16621158, 136}

21



suaar Btleglitz {1966:44,46) found that shoalgrass composed 6.9 per-
cent of the gubmexgent plants in Apalachee Bay, Floridai he examined

10 redhead gizzards from this bay and found shoalgrass made up 85.3

percent volume of their foods. This 1s certainly indicative of ‘the -

redhoads® preference for shoalgrass in Florida, especially in view

. of the predominance snd availasbility of other agustic plants ==

22

" ‘turtlegrass (Thalessia testudinum), 99.3 percent composition, and :® ..

mahateegrass,’ 16.9 percent composition. -~ - Sl pient ot

{:3.% Redhesd and Pintall Food Hsbits on the Breeding Grounds .~

;¥ .Shoalgrass does not occur on the breeding grounds of redheads

braplntails‘(or“lesser-scaup), but & review of the literature shows -

both epecies remein primarily consumers of plant matertal.: Cottam

"(1939?9)'found*that}plaﬁt&materialvfermedqneaxiy—90mpercent.of the
food of redheads and masde up the entire meal of more then 70 percent
of redheads gathered over the nation and five Canadian provinces.

Insects and molluscs madeup only 5.89 and 3.36 percent of redhead: .

-diet respectively. = “: < 3
cier iKeith and Stanislawski (1960:96) determined that at Pel Lake,
Saskatchewan, Csnsda, plant food made up 57.1 percent by volume of:
. pintail- foods, whereas animal matter and unidentified organic mate-
rial made up 42.9 percent. : . iiUo otio T s GRtEsbEe L aaTEe

LR

inldv Lesser Scavp Food Habits

“ pData from the relatively few (20) lesser scaup stomschs sube
stantiated recent studies of their winter food habits and proclivity

Fox-eating animels. - Harmon (1962:134) determined the diet of lesser
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scaup wintering along the louisiana -coast to be 99,8 percent surf
clam (#uiinis lateralis), while Rogers and Korschgen {1966:262)
found lesser scaups wintering in coastal Louisiana:fed primarily on
fish. . Apparently the lesser scaup's predilection for animsls applies
to the breeding grounds as welle:.Dirschl (1969:79) found that the
dlet of lesser scaup collected in the Saskatchewsn River Delta,
Canada, averaged 66 percent animal and only 34 percent plant material.
Cottam {1939s41) found lesser scaup subsisted mainly on plant foods
{59.55 percent by volume), foraging on animal foods only slightly
less {40.4% percent by volume). 'Howeve}, his date came from ducks
collected from several ecologically diverse regions along their migra-
tion route and are therefore not directly compsrable to studies of
regional -food habitse ~ . o o0

. In this study, total percent volume of animal matter consumed
was 38.3 and plants {shoalgrass} anly 22.1 percent. Unidentifled
organic matter was 3%.1 percent.  The largest component of the animal

diet of lesser scaup was 1l.2 percent Anomalocardia cuneimeris. This

clam is similar 1n size to Mulinls laterslis, the clem Harmon (1962)

found lesser scaup to prefer. Molluscs made up 27.4 percent of the
lesser scaup diet in Laguna Madre. Crabs were eaten also, making up

10.8 percent of.tﬁé diet- Probsbly much of the materizl included &s
"Unidentified Orgenic” in Table 2 was digested crab.

3 Sgpcies Interaction”

Although redheads and pintails in Laauna #adre have 51 ilar

food habits, tbey are not corsadcred competltors in the ecﬂlowical



sense, but rather sre ecologically separated. odum (1953:170) -
writes that interspecific competition is any action betwaen two
or more specles populations vhich adversely affectse their growth
and survival. Andrewartha and Birch (19541404} write that com-."
petition “exists only when food or space is limited in rel#tion to
the numbers of organisms utilizling it or when one species harms
the other by fighting or in some other way." - The reasons for. -
believing that redheads and pintails, as well 8% lessexr” scaupy do
not compete for food in: Laguna Madre follow.

Redheads are diving ducks, but in Lagung Madre, they prefer .

24

to feed by tipping up in very shallow sites, like the surface-feeding

pintails.  An appraisal based on this kind of feeding behavior and
on food habits 2lone would suggest'ccmpetition~to—be«common between
redheads and pintsilss. 3But food is not limited in relation to the
nusber of ducks using ity on the contrary, food is - superabundant -
{see page 27, Carrying Capacity). Noither is space limiling. And
there were no outward displays of the different species of ducks’
harming one ancther while seeking food. But then redheads and pin-
tails have little occasion to . do one another harm, because in the
superabundanCe of fodd and space, each specles usually occuples 2

1 _ :
different niche. / B - AR St oy et oL n oL S

1/ Riche in this sense should be interpreted to mean the places or
surroundings most commonly used by each of the di fferent species

of ducks. The functional concept of niche applles cnly to lesser

scaup in that they feed largely on animals, while redheads and
-pintsils are vegetsrianse . . oo T e




2%

w18 seen in Flgures 4 and %y pintesils used areas slong spoil
banks of the Intracozstal Waterway and shallow {(mostly western) .
shores of the legoon, . leaving broad expsnses of .the interior water

. sress to.redheads and lesser scaups Two exceptions were noted in
Lower Laguna Madre where pintzils fed to three and one~half miles-
northeast and south of Green Island, and to four miles south of:
Thiee Islands (Fig. B). These two .general areas were used when ...
wind tides from strong frontal passages lowered'water-levels‘and
pintails were able to feed by tipping up. - M LS G e ALIVELS
- 5. .. Redheads on the other hend inhabited more open waters In Lower
laguna ¥eadre, particulsrly those areas east of the Intracoastai;
Waterway and leeward of Padre Island. The most intermixing of pin-
tail and_redhead°popuiettonsawas:nateduneazﬁsraenmlsland,,aiong the .
meinland shore southwest of Three Islands, and in Upper Laguns Madre,
in &n area one to three miles north of John F. Kennedy Causeway to .
Padre Island (Figures 4 and 5}«

::;. =+ The question as to why redheadé and pintails are not usually:-

found together in shallow water where both are capsble of feeding, -

even when food is not in short supply, mey have lts answer in the
pest. - Leck (19663297) points out that the rarity of competition
between species today is stiributaeble o competition having occurred
{0 the psst "with the result that birds have evolved habltat selec~
_tion,.by which they recognize thelr specific habitats and hence
usually avoid competing with other species.” But pristine competl-

tion between thess ducks may not have evolved on the breeding and:




wintering grounds with equal intensitys - So, there may be othezr ..
reasons for the lack of competition batween'ducks.in_zagnnaﬂhndre,
aside from the surfeit of.food,land_the-possibility'of:evoiutionary
habitat selections - 7“7 prelsmbis “aehg‘e&ﬁ':;ﬁnﬁ?:ﬁéi i
.- The "Specific;hﬁbitats" Lack writes of, while perhaps distin- - .
guishable to ducks, are often indistinguishable, except by :thelr
spatial arrangement and soil type, to. the writer. TFor example, the
redhead feeding sites in the lee of Padre Island in lower Leguna
Madre are similar, with respect to water depth and shoalgrass COVAXy
to pintall feeding sites along the maigiand'shorem::Perhaps;SOGlalza
discomfort on the part of one.or both species during intermixing . -
contributes to the separatione .. =ri =ooh st el Baipr g AR LG
-..: -Ecologic separation was_mora-clearlyvsaenwwith«regawd to lesser
scaups.  They rafted on the three to seven~foot water depths of Poxt.
1sabel Bay in Lower Laguna ¥adre {over the manateegrassﬁcommunity).;
on the 12-foot deep ‘Intracoastal Waterway, and over most of the four
to seven-foot deep unvegetated areas in Upper Laguna Madre (Figures.. .
4 and B)s - Lesser scaup may have used Port Isabel Bay and-the deeper
waters of Upper ‘Laguns Madre because of their animal populationss .
Port Isabel Bay has a wide variety of species of Tishy shrimp, .-
molluscs, -and crabs {Breuer, 19621 163)+ Gasual spot checks showed
that the small clams Mulinia Jlateralls and Anomalocardia cuneimeris
are.fairly abundant in the fqur-to.seven-foot¢deep2unvegetated area
in Upper Laguna Madre. - The writer dld not sample the bottom of the

Intracoastal Waterway for animal populationsy and causes of use of
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that channel by lesser scaup can only be spaculateds’ The waterway

{8 ‘develd of vegetation except along 1ts submerged banks where
luxuriant -stands of ‘shoalgrass occur. The banks of the waterway. -

 harbor vast minbers of ‘shrimp and small fish, and commercisl balt
#ishermen seine along its banks more than in the shallower opemn.:-::
waters.  So-abundance of these animals along the borders of the.
watervay may be the attraction to lesser scaup. ~ 7% 37 7rzifzies

et &

£085 Carrylng Cepacity 40 ol E Trend

iy :tp this discussion, “¢arrying capscity is defined as the number
of waterfowl that could feed oﬁ'LagunaiHadre without the food source
béing sbused or overtaxed so as'io prevent s sustalned yleld.: There
sre no indications that anything other than the food supply, as It:

" ey be directly or ‘indirectly-affected-by-poliutants or by physical

- or'biotic components of the environment, would sericusly limit carry-
ing capacity for ducks in laguna Hadre. Other zttributes of habitat
usually considered in determining carrving capacity for birds, such

88 ascape and resting cover, nesting sites, and avallability of. fresh
‘Water, are not paramount or do hot apply to ducks in Lsgunz Madre. -
%I SWhether waterfowl numbers are near, or far below, the carrying
capscity of -Laguna Madre is largely a moot question becausel a quan-
4ithtive estimate of the utillzation 6f the standing crop of food '
Per: duck per unit time isnot availsble. - Neither 1s-the proper.
‘level of usé, or "grszirg tolerance” known for shoslgrass or-
wldgeongrass. - But there is good reason to believe that food is not

1imiting at this™ time, and thet the lagoon could support more -



28

waterfowl. ' Redheads graze down thelr initial concentration eress
and- then shift to feeding in other unused areas. as the‘geasonf iy
progresses (presumably the grazed and vacated stands of grass-show
regrowth during the perlod of resty assuring & sustsined yield-of
plant foods). Clark:(1961:8) observed that in fall and esrly winter,
redhesds preferred to use that area in Lower Laguna Masdre east of
the Intracoastal Weterway between Three YIslands and the northera-™ -
most shore.  He noted: that redheads grazed down the ehsalgress in
the area rather closely and then in late-winter shifted: thelyr feed-
ihg grounds to’the unused shoalgrass"sfénds in the area south-and
west of -the Intracoastaliwaterway between Threa Islands. and Laguna
Vists. 'The writer and his assistant made more detalled accounts of
.waterfowl.distribution .and.behavior in. laguna Madre from :1966.to
1968. -The following sre sccounts from that work pertinent to carry-
fng capacitys so-e TooFhRar gRol IR T wbe freurs oy

5. Shifte in major segments of the redhead population’ from one
ares-of the lower lagoon: to another; Redhead Cove in October and::
early Novémber 4o- the east Redfish Bay-~Three Islands ares in Rovem-
ber -and December, to areas southesst and southwest of ‘Three 1slands
1n-)ate January and Februery; were influenced by the'accessibility
of shoalgrass stands. Redheads used the shoalgrass stands 'in shallow
sreas before shifting to diving for shoalgrass in deeper waters. .
-s.5 s Redheads . also changed areas of use in Upper Leguna Madre. . They
aband&ned-the“very shallow,sifes (six %o 13 inches deep) north and

southeast of John F. Kennedy Causeway and begsn rafting in water =l
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18..to- 24 inches deep in the following three placess : gn area one .
mile_southeast.of,Pita'Island,_an area one-fourth mile east of the -
Intracosstal Waterway and two end one-half miles north of North- . |
Bird Islaend, and slong the west side of the Idtracocastal Waterway
south from the Causeway to nesr North Bird Island (Fige 4). .. ol
Toward the end of January, rafts of redheads were observed using
some deeper-water (three feet or more) sites one to itwo miles south
of.ﬁita Island near the meinland shore. The birds were diving for
food at this site. - Indeed, the areas that redheads vecated showed
visibly reduced grass stands, end the a}eas to which they moved in =
late winter sppeared to have s greater zbundance of shoslgrass.. ity
an, 5t1ll, the overall plsnt food supply is superabundant. . For -«
-example, in Lower Laguna Madre, the.winter standing crop of all - =~
{wet) shoalgrass was estimated to be 217,345 tons, & yleld of.
4,656. Ins per acre (kckahan, 1968:505). Using this figure for: . ~u
total winter shoalgrass biomzss, for purposes of estimating carry-
ing capacity, let the rezder assume that: (a) shoalgrass accounts
for all of the diet of pintails and redheads, {b} 639,000 ducks of

both species currently over-winter, and (c) 50 percent is a "safe".

~ hervest of the grass stend. The calculatlons would then show the

8llotted use of 496 lbs of wet forage per duck for the 90 day

segson of intense use. ¥Yhile it is not knowp how much shoalgress .
redheads and pintails est daily, 1t is unlikely the allotted amount
zwould‘bg consumed. lLongcore and Cornwell (19643529) found. uanvas—-

backs (Aythys valisineria) consumed sbout l.16 lbs of (wet) natural
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foods (63,7 percent vegetable) per day in winter.:;lf;redheads ate
8t about this rate, one duck would @¢st 104 lbs during the wintering
segson, or about 21 percent ¢f the imaginzry sllotment. These cal-
culations, while gross, indicete a substantial amount of forage
would be left over et the end of winter, even if the used stands did
not renew growth that season, and that redheads and pintsils now
winter in numbers well below the present carrying capaclty of Leguna
¥adre. . Lliﬁﬂx.hw B e g e o
- <1 One more indication of unrezllzed carrying capacity in lLaguna
- Madre 1s that historically, redheads rénged the continent in greater
numbers 40 years 8go, and these larger populations in-all probability
ﬁsed'Laguna~ﬁadre then 2s they do now. -Also, it is known that the
=reductionfofwmedheadwnumhgzs@oxerrxhedpasx3decades has largely been
& yesult of destruction of northern prairie breeding habitat, com-:
bined with drought effects there {Low, 1945; Hochbsum, 1946) and not
the result o£~1esséned_carrying capacity on the wintering grounds.
SEa oo Lo 30 D MANAGEMENT IMPLICATIONS - -
v The distribution of redhesds end pinteils, es expected, was . .-
‘correlsted with shoelgrass stands in shallow weter.- This observae-.
tion assumes considerable Importance especislly in Upper Lsguna
Madre. - Almost all of the vegetated area in Upper Laguna Madre is
located within 30 miles of & large number of sputh Texas watérfcwl
hunters from Corpus Christi and the Cosstsl Bend area.with its ..
rapidly increasing humsn population. Food is not presentl? limite -

4ng to ducks’ there, but detrimental alterations to. this limited




shallow water habitet, such as {ts physical removal by various . ..
digging or dredging operations; will likely reduce cérrying R
capacity there and concentrate ducks elsewhere in parts of Laguna.
Madre largely inaccessible to hunters. . -*. ... oo s
“+:. The possible effects of the proposed "fish passes,”. from the

Gulf of~Mex1co.into Laguna Madre, on waterfowl carrying capacity

"should be considered. A jsrge-scale permanent reduction in salinity

norms 1in the lagoon by the.construction of water pasées through . -
Padre Island and subsequent dilution of the hypersaline water with
Gulf water of lower salinities would Ifkely promote the production
of hypersaline intolerant plant specles such ss turtlegrass and -

manateegrass and in time, cause decreases in the amount of shoal-

-gress (#cMahany -}968:506). -Appazently turtiegrass.and. manateegrass

are not palatable to any species of bay ducks, as studies conducted.

- by Singleton (1953), Mertin (1965), and Stieglitz (1966) in sreas.

ﬁhere?the grasses grow, failed to show any significant utilization .
of the plants,: So- it is probable that changes in vegetationsl type,
from shoalgrass to @ manateegrass-turtlegrass association would tend
to disperse ducks from the affected area. It mey be noted that the
menateegrass community now encompassing considerable acreage in
lower Lesgune Kadre is not uéed by feeding redheads (Fige B)e.: .-
n. o Proponents of changing the hsbitat in Laguna Madre may contend

pore "edge effect” is needed -~ that ls, they msy contend the food

- supply for wildlife may be improved if salinitles ere such chat per-

mit the growth of a variety of fiora (and faunz) rsther than the
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present near homogenous shoalgrass stands. -But as mentioned pre-

viously, some of the species in the variety would not be palatable
to ducks.  Also, caerrying capacity for ducks probably would not be
raised -~ there is no need for that anyway -«'were salinities such

that the palatable widgeongrass became more abundant. -As stated

‘previously, widgeongrass.is much reduced in winter and biomase »

appears to be less than that of shoalgrass. Then in ‘summer, where
salinities are favorable, widgeongrass makes phenomenaifgrowth; the
‘plant colonizes and forms dense stands that in the shallow waters

‘of Laguna Madre grow to the surface. This aspect presents a dife

- ‘ferent problem’which'is‘also common with manateegrass inm'shallow @

‘waters - Boat travel within the colonies i8¢ next to impossible as

the -flowering-stalks -become-entangled-with-outboard -propeliers-end

eventually rendexr ‘them useless. .This mechanical difficulty wouldn-

‘need to be considered in a multiple use ares such as Liguna Madre«:
i . The responsibility of citizens *n this matter is clear. =K red-

:head population belonging to the North Americen Continent uses @y

definite and uniquely productive wintering habitat in Texas almost

exclusively. - That habitat should be properly ¢onserved. :.To do:

" this, the principel factors that operate to make 'Laguna Medre so

productive of shoalgrass and factors detrimental to shoalgrass must

‘be -researched. Subsequently habitat management decisions should®

“then be bssed on predictions of research. ' The overall effort should

be geared to meintaining the shoalgrass stands as_ they are. 7i':
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In these times of man's destruction of habitst, conservstion. .

of migrating ducks will depend more and more on conservation of
wintering habitat as well as conservation of the breeding grounds. : .
~ Only those birds properly fed and in good condition will be able.-

to return noxth to breed. The lLaguna Madre of Mexico cannot be

depended upon to winter these ducks if cerrying capacity in. Texas .- i«

deteriorates because hsbitst @eétxuction in the Mexican lagoony . ...«

through closure of pesses to the Gulf of Mexico, has resulted in

salinities too.high to sustzin a large biomass of waterfowl foods. ::-~.

-

The Intracosstal Waterway bisecting Laguna Madre, Texas, mitigates -

- excessive salinity; the Laguna Kadre of Mexico has no such mitigating

| mechan;s-:m. T S I Pt OO S AR S RS St e

... . ‘RESEARGH RECOMENDATLONS
; ATbe;salinity_tple:ances_of shoslgrass, a5 well as relevant non-
. duck foods such as manateegrass and turtlegrass have been resedrched:
by Mclillan and Moseley (1967) end Kcmahan (1568} = A better under-
standing of the ecology of manateegrass and turilegrass in Texas bay
systems is needed In order to predict what conditions might favor
their grewth to the detriment of shoalgorass or widgeongrass. Some
_further ecological studies might include the determination ofs

(1) Consﬁmption of the standing crop of shoalgrass per duck,
or numbers of ducks, per unit time {this resesrch would need to be

designed so as to exclude the use of shoalgrass by foraging fishes

an& thé rooting habit of black QrUm-(Poaonias cronis)s The data

could be combined with estimates of duck populations to obtain a

better idea of carrying capacity.



‘by bay ducxs such as leacer scaup- o
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(2)  The upper level of 'grazing use that shoalgrass can tolerate

= -‘:;“:‘..—- -
T . _,-7;‘ l‘, iq,

and still produce sustained annual yields._
(3) The effe*t of depth of submarszon and light penetration on
gro«th and reproduction.of sboalgrass, widgeongrass, manateegrass. _

«
R

and turtlegrass

(4) The ranges of temperature tolerance of the mentioned Species.
(5) Effects of dredglng and sunsequent sedimentation on submer-

gent plant growth and reproduction-‘

e s .r"<

(6) Effects of bottom 601l type on plant growth and reproduction.

(7) Nutritlonal values of shoalgrass and wldgeongrass as pro-

[

duceu in hypersaline waters and estuarine waters.

{8) The ranges of sallnlty tolerance of molluscs ‘commonly’ eaten

T T N P S B

« .
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(9) How the Laguna Madre 1tseir can be preserved.r Unless the

wind erosion of sand from Padre island, and filllng of the lagoon is

E LA

stopped, favoraole hao;tats for ducxs w1ll become dry land-

o R e S ¢ ey
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