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The diets and energy requirements of some Nild duckJ_1.:ngs 

THE DIET OF GAD\,lAT..L DUCKLINGS 

The diet of flightless young GadvJalls in the Strathmore stttcly 

area vms determined frora gullet (esophagus and prover1.triculus) contents 

in specimens collected over a five-year period, 1963-1967. From a 

tote>� of 213 specimens, 167 or 78 per cent lvere usable. (A "usable" 

specimen contained at least l mg. dry weight of food). Sixty .• five 

collections were made from 33 different sites . One collection vras 

made from each of 18 sites, two from eight, · thr ee from one, four from 

three, five from t1vo, e.nd six from one site. 

In 1963, 60 per cen t of 91 specimens "Ylere usable. Thereafter, 

restricting collections to e2rly Inorning or evening, and attempting 

to collect only ducks observed feeding, resulted in better specimens. 

Of 122 collected after 1963, 92 per cent vlere usable;, Although a 

definite trend lvas not evident, older birds tended to have a higher 

proportion of usable specimens. Because larger ducks tend to have more 

food in their gullets, highar usability is to be exp3cted. 



For the purpose of analysing the data wlth respect to age of 

ducklings, specimens ·t-rere assigned to eight age groups on the basis 

of vreight as folloi·TS: 

Age (days) 0-3 

'·!eight (g) to 33 

3-5 5-10 

33-45 45-100 

10-.15 

100-165 

15-�0 

165-280 

�0-30 

280-510 

30-L:·O 

510-650 

40+ 

650+ 

The age-weight relationships are based on gro�rt.h rate data obtained from 

six GadHalls raised from hatching to flying in an enclosure at the edge 

of a pond. The ducks Here fed a commercial c hick starter ration but 

had access to limited amounts of natural foods. They Here brooded 'tvith 

an oil-burning brooder in a small shed. Data on ¥rcights of Class III* 

wild Gadwalls collected during the study were also used to construct 

the growth curve. 

B. §.2� of Error 

Becauso of biases caused by differential breakdown and retention 

of food items in the gizzard, material from that organ 1.ras not used. 

2 

J. Bartonek (Personal com:nunication) had evidence that the usa of material 

from the proventriculus could cause similar bias. Consequently, after 

1963, contents from the esophagus and proventriculus ivere sorted, dried, 

and weighed separately. To check for· bj.as, I considered those items 

which i.rould be subject to the most distortion if differential digestion 

was occurring in the proventriculus. 

* 
Classification of Gollop and l1arshall (1954) 
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Although statistical tests have not yet been made, the results, 

given in Table 1, are not as expected should differential digestion 

be present in the proventriculus. Relatively more seeds 1vere present 

in that organ, and that viould suggest that seeds vrere more resistent 

to digestion than other items. On the other hand, snails and adult 

beetles Here no more prevalent in proventriculi than in esophagi. 

Horeover, d:i.pterous larvae were relatively more plentiful in the 

proventriculi • 

Table l. Comp.:trison of certain food items in esophagi and 

proventriculi of 117 Gadualls 

Item Esophagi Proventriculi Gullets* 

total food -vmight (g) 12.0.581 10.1836 22.2417 

Per cent animal food 20.0 16.4 18.4 

Per cent plant food 80.0 83.6 81.6 

Per cent seeds in plant food 3.8 9-3 6.4 

Per cent snails in animal food 0.9 0.3 0.7 

Per cent beetles in animal food 4.2 4.5 4.3 

Per cent dipterous larvae in 12.7 22.8 16. 8 
animal food 

!.<esophagi and proventriculi combined 

\•Tere differential digestion occurring in the former, the larvae should 

be among the first ite�ns to disappear. 

Bartonek and Hickey (in pres�) compared proportions of v.:>.rious 

items in tho esopha;si and proventriculi of 178 diving ducks. They found 

significantly higher proportions (by per cent of volume) of vegetative 
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mate:dal in esophagi but significantly lo•·rer proportions of seeds. 

Proportions of animal foods did not differ significantly. Unfortunately 

they did not compare esophagi contents rTith those of esophagi and 

proventriculi combined. In practice one vTOuld not have to make a choice 

betvreen using esophagus material or proventriculus material, but rather, 

\vhether to use esophagus materj_al alone or to combine the t\�'0. Because 

the contents of the GadHall proventriculi contributed 46 per cent, 

differences in composition are minimized Hhen the tv10 are combined. 

The e:\iidence from my GadHall data indicates that differences in 

the conposition of esophagi and proventriculi contents m·e small and 

are not due to differential digestion. Although several di�estive 

compounds are secreted in both the esophagus and proventriculus 

( Bolton, 1963), food probably does not remain long enough in either 

for significa...'1t breakdo\·m to occur. 

Items such as seods may pass do�,m the esophagus into the proventri

culus more rapidly than others and vTOuld thus occur in the latter in 

greater quanti ties. Such being the case, inclusion of proventriculus 

material v.rould be necessary to avoid bias. Ih a.ddi tion, one crumot 

overlook the possibility that the injection of formalin into the digestive 

tract helped to flush small i terns into the proventriculus. (Bartonek 

also used this t echnique to preserve gullet contents). 

In my 1967-68 progress report (Sugden, 1968) I discussed the role 

of individual collections in contributing material to the total food 

mass analysed. At that time, I predicted that the addition of 1967 

collections Hould reduce the contribution of any single collection to 

the total food to less than 35 per cent in most age classes. Such was 
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not the case. Although maximum contributions vrere generally lowered, 

single collections are still contributing excessive amounts (Table 2). 

The f act that 16 of the 60 collections were broken and divided 

betHeen bro aee classes on the basis of ·t-reights may have reduced 

maximum contributions of single collections. In the 24 age class-food 

type situations, unbroken collections made maximum contributions i n  

all but two cases • 

If the food in the specimens from a collection that contributes 

an excessive amount to a certain age class is representative of that 

class, the results should not be biased by the addition of that 

particular collection. Tt..Jo-thirds of the offending collections vrould 

be considered representative on the basis of all collections. One 

third contained items considerably in excess of the "average11 , 

Other than adding more collections, it is doubtful if further 

atte:npts to refine the data will do anything but add confusion. 

Exceptional collections 1-r.i.ll be considered in the presentation and 

discussion of results. 

C. SamEle Siz.§. 

The number of specimens used in most duck food studies has been 

dictated by practical considerations rather than sampling statistics. 

This study is no exception, although I have been fortunate enough to 

collect more material than has been available in previous studies. 

Since one of the objectives of the study is to detect any changes 

in diet vnth age, sufficient specimens must be available for each age 

group conside�ed. Indeed, if the diet composition does change with · 

age, then any analysis involving the changing co��onents should be based 

upon age groups rather than the entire sample to avoid bias. The reason 
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Table 2. Table showing numbers of usable specintens, collections, 

Age class (days ) 

Number of specimens 

Nmnber of collections 

Nmnber of different sites 

Total vreight of animal food (g) 
Total weight of plant food ( g) 
Largest contribution (%) 
of one collection: Anirnal food 

Plant food 

Total food 

collecting sites; animal and plant food weights; and the 

largest percentage contribution of one collection to each 

age class - food type situation. The number of specimens 

in the particular collection is shown in parentheses. 

0 - 5 6 - 10 11 - 15 16 - 20 21- 30 31- 40 

22 32 35 31 15 14 

11 16 14 12 8 8 

8 14 10 10 8 8 

.l�451 .8784 2.0102 .9666 .0503 .3025 

.0274 .6307 .8392 3.6517 2o2789 6.1309 

27 (3) 48 (4) 78 (�) 49 (3) 49 (4) 94 (3) 

36 (3) 61 (2) 35 (4) 45 (7) 57 (3) 4/-J. (3) 

26 (3 )' 28 (2) 65 (4) 36 (7) 56 (3) 56 (3) 

...... 

41+ All 

18 167 

9 60 

9 32 

o0656 4.7187 

7.3718 20.9306 

43 (2) 32 (4) 

21 (1) 13 (2) 

21 (1) 12 (3) 

0'\ 
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for th.-ts is that as the ducks gre�<r, the &--nount of food found in the 

gullets increased at a greater rate than would their total food intake. 

Thus rrhen material from all age classes is pooled, those food classes 

ivhich change in proportion Hould distort the composition estimates for 

the sa"nple as a Hhole. Even greater bias ca.11 result from unequal 

numbers of specimens in the different age classes �vhen material from 

a ll classss is pooled. 

The GadHall material appears a.dequate for comparing ratios of 

broad classes of food in the diet. (e.g. Animal food vs. plant food; 

terrestrial or surface invertebrates vs. aquatic invertebrates; 

Insecta vs. Crustacea). The numbel�s of specimens in individual age 

classes are too fet-T, ho;vaver, to make precise statements regarding most 

lesser categories. Several tests ·t-rere made using formulae for estimating 

sample size in food habits studies (Ha.Ylson and Graybill, 1956). Some 

examples will illustrate the reliability of the data in terms of proper-

tions of specimens contmning certain food items (Table 3). For example, 

Table 3. Estimates on sa"nple size needed to estimate proportions 

of GadHalls eating certain food i tams at allowable limits 

for deviation of five and ten per ceni_ --

7 

Item Age Nu.rnber Calculated Sample needed for deviat�on* 
in group sample deviation* 5� 10% 

Pot�<lmo,geton eusillu.s 20+ 47 13.4% 336 84 
Lemna spp. 20+ 47 12.6% 300 75 

Green algae 20+ 47 12.6� 300 75 
Diptera larvae to 20 120 9.0% 390 97 
Diptera adults to 20 120 8. 9�'& 375 94 

Hemiptera to 20 120 8.0� 324 81 

Coleoptera adults to 20 120 8.o;t 324 81 

* at 95� confidence 
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one ;.rould require about 3.36 specimens to be confident that the proportion 

of G::.dwalls in the sa'Olple eatinr; Pot.a.rnogcto.Jl Qusillu� vegetation l<Tould 

be 1vi.thin 5 per cent of the true value 95 per cent of the time. In this 

case, one can state that 95 per cent of the time the proportion in 

sirnilar samples of GadHalls eating this plant will fall bet1-reen 57 and 

8'+ per cent. If one is satisfied 1vith a lot-rcr limit of confidence, say 

90 per cent, then the calculated deviation becomes less, or -.rlth the 

8 

··'\ same given deviation, a smaller sample 'Hould suffice • 

.Although the diet data in terms of proportion of all ducks eating 

a certain food ite:n are subject to considerable sampling error, they do 

approach a !' easonable degree of reliability in many cases. But when 

tested on the basis of the average quantity of one item occurring in 

ducks that had eaten that item, the GadHall smples are ridiculously 

loH. On the basis of algae eaten by ten ducks from a sample of 47 over 

20 days old, in excess of 11,000 specimens ·would be needed to assure 

95 per cent confidence that the estimate of the mean �-reight of algae 

in the ten sample ducks was within 0.0100 g. of the mean for the 

population sa.'11pled. (The sample mean for algae was 0.3562 g.) . Accept

ing an estimate idthin 0.0500 g. of the true mean reduces the require

ment to L�?O specimens, and with an alloHable deviation of 0.1000 g., 

116 specimens. These estimates include only those specimens containing 

algae. The problem lies -vlith the high variance in the amount of algae 

in the gullets; Yizo 0.0015 g. to 1.505e g.; and the resulting high standard 

deviation of the mean. Thus percentages of the ioreights of various items 

found in Gadwall gullets are but an approximation of what the population 

may actually have eaten. 
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( Amounts and composition of gullet contents are so variable that m1e 

lvould have to make serious inroads upon the Ga.dl-rall popnlatinn of the study 

area in order to satisfy accepted statistical standards. It is doubtful if 

the population on the area could sustain the degree o f  collecting necessary 

to provide the desirable s�mple in a five year period. The only alternative 

would be to collect smaller nunroers for many more seasons. 

Gad1vall Foods 

Proportions of plant and animal foods in G11dwall gullets are given 

in Table 4 and illustrated in Fig. l. \>lhen one coJ.lection1 
of four specimens 

'\'7hich contained exceptionally large quanti ttes of curculionid beetle larvae 

are eliminated from th6 10-15-day age group, the results show a consistent 

trend from a predominately animal diet to a preclomir.ately plant diet as the 

birds gre-v;. 

Table 4. Average l.Jeight of 163 GadHall gullet cont ents and proporti ons 

of surface invertebrates, e.quatic invertebrates and plant 

foods in GadHall gullets. ( "Tr' indicates less than 0 .5�) 

Total Ave. wt. · '. Per cent C<!,�osition 
Age food per Sm·face Aquatic 

(days) No. (grams) gullet invert. invert. Plants 

0-3 6 .2191 .0365 7�, 26 0 

3-5 16 .2534 .0158 41 48 11 

5-10 32 1.5091 .0472 24 Y+ 42 

10-15 31 .9853 .0318 5 40 55 

15-20 31 4.6183 .1490 2 19 79 

20-30 15 2.3292 .1553 T 2 98 

30-40 14 6.4334 .4595 3 2 95 

40+ 18 7.4374 .4132 T 1 99 

1The collection contributed 78� of all animal food for that age group. 
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During theix- first tno to three days of life Gadvralls appru.•ently 

ate Ltttle or no plant food. No ducks considered less than three days 

old contained plant material. The proportion of plant food in gullets 

increased rapidly 1-rith age of ducks, and by four 't'Ieeks of age the ducks 

contained only negligible amounts of animal food. Chura. (1961) reported 

a similar trend in the diet of young }1allards at Bear River Refuge, Utah, 

although the transition vras not as rapid. The comparison is probably 

not valid because Chura used gizzard ma.terial and it has been demonstrated 

(Perret, 1962; Bartonek ��d Hickey, in pres�� ) that the inclusion of 

gizzard contents overrates plant proportions. The fact that most of the 

plant food in the Bear River Hallards comprised seeds, further indicates 

di sto rti on • 

Although the proportion of animal food in the Gad-vrall f)� diet ,.,-as 

decreasing as they greH, the actual intake of animal food 't.Jou.ld not start 

to decrease until about tHo Heeks of age due to the rapidly increasing 

intake of total food. The relationship is depicted in F'"lg. 2. The C\.trVe 

for the total food intake was calculated from estimates based on food 

intake of captive Lesser Scaup ducklings and the scant information on 

other species. Scott m1d Holm (1964) concluded that basic food require

ments ·Here essentially the same for diving and dabbling ducks, so the use 

of Scaup data in this case seems justified. .Although the plotted curve 

may deviate from the true curve for Gadvralls, the general relationship 

between an.i.mal and plant food intake should be realistic. 

10 

Assuming an average prefledging period of 50 days ( Gallop and Marshall, 

19.54), it is possible to compare intake of animal and plant foods throughout 

the preflight life of Gad\·Talls. Estimates for ten day periods j_n Table 5 
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are derived from Fig. 1 by the cut and ·vreigh method. The bulk of the 

preflight anima.l food intake occu r s  during the f irst 30 days with 

approximately one-half durin g the 10-20-day period.. Intake of plant 

food increases until about three weeks of age v7hen it becomes relatively 

constant. For the 50-day preflight period, the Gad\·Jalls' diet was 

e stimated to be made up of 12 per cent animal and 88 per c:ent p lant food. 

Table 5. Estimates of the relative rate of food intake by 

Gadwalls during their first 50 days of lif e 

Age period 

in days 

0 -·10 

10 - 20 

20 - 30 

30 - 40 

40 -

Animal foods · 

50 

Per cent of preflight 
Animal food Plant food 

22 <.1 
52 10 

17 28 

5 30 

4 31 

intake 

Total food 

3 

15 

26 
2? 

28 

The compos ition of animal foods in the GadVTalls' diet changed from 
... 

one high in surface or terrestrial invertebrates during their f ir st few 

days, to one high in aquatic (limnetic and benthic) invertebrates in 

older birds (Table 3, Fig. 1). 11Surface" invertebrates included adults 

of Inptera, Tr ichoptera, Zygoptera, Ephemaroptera, Hymenoptera, Homop tera, 

Th y sanop tera, Carabidae; adults and yoQ�g of Curculionidae, Araclli1oida 

11 

(other than Hydracarina), Gerridae, Saldidae and Lygaeidae. The small amount 

of unidentified animal material was arbitr arily divided equally betHeeh 

surface and aquatic invertebrates. The c alculated proportions of surface 

invertebrates are probably loHer than the actual proportions taken at the 
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Figure 2 

Graph shmvine relationshi�) of plant food and animal 
food (shaded) intake ;·Ji th chanGing age of young 
Gadv;alls. 
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surface because many aquatic forms such as Corixidae, Culicidae larvae, 

Dytiscidae, Ceriatopogonidae pupae, and Gastropoda are undoubtedly 

captured at the su.rface. Feeding observations indicate that Class I 

Gad1-Talls secure a large portion of their food b y  surface-pecking or 

bill-dipping (Sugden, 1968). Veselovsky (1953) stated that during 

their first fm·r days of life, ducklings c atch only thoso food i terns 

which they can see. This vrould also indicate the importance of surface 

invertebrates at that time. 

A trend from high use of terrestrial fauna to high use of aquatic 

fauna as the d ucks grew· ·Has also reported for Hallards by Chura (1961). 

Because only animal food is involved this comparison is probably valid. 

As vrith the Hallards, the change in GadHall diet Has associated uith 

changing feeding methods. 

The relative amounts and occurrence of differant taxonomic groups 

of invertebrates found in GadHall gullets are shovm in Tablo 6. The 

original percentage by v!tJight data have been adjusted in t\.10 vrays. The 

first involved elimination of six exceptional specimens. THo of the 

specimens contained unusually large amounts of Cladocera. In the 167 

original specimens the t>m in question contributed 77 per cent of total 

Cladoceran �eight. Four specim��s containing excessive a�ounts of 

Curculionidae beetle larvae 1vere also eliminated. These four ducks 

originally contributed 94 per cent of the total beetle larvae vTeight 

in 167 specimens. Elimination of the six specimens tends to increase 

percentages of ite�s other than Cladocera and Coleoptera larvae andJI 

14 

believe provides a more realistic estimate of the animal food composition. 
' . 
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Table 6. Estimated composition of Gad'..--all animal foods 

( during the preflight perio d by percentage dry 

,,reight and occurrence: (Results are based on 

161 specimens for weight and 167 specimens for 

occurrence. liT II indicates less than 0.5 per 

cent) . 
Percentages 

Item 
Dry Height Occurrence 

Class Hirudinea (T) 1 

Class Crustacea 
Cladocera 9 36 
Podocopa T 5 
Eucopepoda T 2 
Amphipoda T 2 

(Crustacea total) (9) 42 

Class Insecta 
Collembola 1 9 
Ephemeroptera a. 1 2 
EpheJneroptera n. T 1 
Zygoptera a. T 2 
Zygoptera n. 1 5 
Coleoptera a. 7 28 
Coleoptera 1. 4 22 
Trichopt.era a. 3 4 
Diptera a. 16 44 
Diptera 1., p. 37 59 
Hymenoptera a. T 7 
Thysanoptera a. T 1 
Homoptera a. T 2 
Hemiptera 11 34 
Unident Insecta 2 

(Insecta total) (84) 85 

Class Arachnfodea 
Araneida T 1 
Hydracar1na 'I' 7 

(Arachn�Qdea total) (T) 7 

Class Gastropoda (2) 4 

Unident anlinal food (4) 

a =adult n = naiad 

\ 
1 = larva p = pupa 



In the second adjustment, data are i-roighted according to the 

estimated intake of each ten-day age period (Table 5). For example, 

the percentages for the 0-10-day group Here scaled dowa to total 22; 

those of the 10-20-day group were scaled down to total 52; and so on. 

The sum of the scaled percentages equals 100. Percentages Here 

t<Ieighted to give adequate emphasis to those grO'!lPS in v1bich animal food 

intake is greatest. 
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The adjustments result in better agreement behmen percentage by 

weight and percentage by occurrence. A comparison behreen weight and 

occurrence percentages of the eight highest (by Height) items gives a 

correlation coefficient value of r = 0.81 before adjustment and r = 0.92 

after adjustment. 

Three insect orders, Dlptera, Coleoptera, and He.'lliptera, made up 

the bulk of animal food found in GadHall gullets. Larvae and pupae of 

Diptera were the most important single items. A further breakdo-vm of 

identified material is given in Table 8, Appendix One fam.ily, the 

Chironomidae, was singularly dominant and the adults, larvae and pupae 

collectively accounted for an estimated 46 per cent of animal food eaten 

by you.ng Gadvralls. That family i.ras also a major item in the diets of 

young Mallards in Utah (Chura, 1961) and Hanitoba tf'erret, 1962). 

Three fa�lies, pytiscidae, Curculionidae, and Haliplidae contributed 

the bulk of beetle material eaten by Gadvralls (Table 8, Appendix ) • 

Four specimens contained unusually lro·ge quantities of Curculionid larvae 

as Hell as considerable adults. The larvae had infested immature spikes 

of Myriophyllum and Potamogeton vrh:ich tol'ere also eaten. 
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Corixidae comprised most of tho Hemiptera taken by Gad1v-alls. Although 

Notonectid.s Here sometimes abundant, it sea111s they vrere too difficult to 

capture. The relationship betHeen diet composition and factors such as 

food abundance and ava.ila.bili ty 1-rill be discussed in a completion report. 

The relatively high incidence of Cladocera in the Gad"t..ra.ll gullets 

resulted from the occurrence of trace amounts in many. The ingestion of 

such minor quantities - often a. single ephippium - probably occurred 

incidental to swallo,.ring other foods. 1<1hen sufficiently abundant however, 

Cladocerans will evidently be taken in large quantities. One bird had 

gorged itself on ephippia that had been concentrated along a lake shore 

by vJind action. Another's gullet ivas full of immature Cladocerans about 

0.3 mm in diameter. It contained an estimated 25,000 individuals. 

Plant foods 

The increasing importance of plant food as Gad1o�alls g-.cow has been 

di. scussed. Foods in Gad'l--rall gullets are listed in Table 7 by percentages 

of dry iveight a.'1d occurrence. Because the composition of the plant food 

did not differ significantly among age groups the data have not been weighted 

as Hi th animal foods. Percentage of dry iveight is for the pooled iveight 

from all groups. 

Pondweed (Potamog_eton spp.) vegetation \vas the most important i tern in 

the diet and of that, small pond•o�eed (_E. pusillus) contributed the greatest 

bulk. .Aquatic vegetation vras also important in the autumn diet of Gadvralls 

in Utah (Gates, 1957). In that case, vegetation of _E. pect�natus, 

Ruppia maritima and Zannichellia :e_a.lustri.§. was eaten. 

The next most important plant eaten by Strathmore GadHalls was 

green algae (Chlorophyceae), follot·md by duckHeeds (Le!'lilla spp. ). 

Items �mich occurred in considerable quantity in but one collection were: 



( 
\ 

,Table 7. .Plant foods found in 167 Gaduall gullets 

"T" indicates less than 0.5 por cent ; 

"t" represents one specimen 

18 

Item 
Percent_age 

CHLOROPHYCEAE 

CHJ\RACE.AE Chara sp. vag. 

CYANOPHYCEAE 

l1USCI vag. 

NAJADACEAE 

Potamo�eton �ctinatus veg. 

Pota�ogeton petinatu� spike 

Potamogeton �ctinatus tuber 

Potamogeton richardsonii veg. 

Potamo_g,eton :eustllus veg. 

Potamo�eton E].Sillus spike 

Potamogeton sp. vag. 

�gtamogeton sp. seeds 

Zanniche1lia pa1ustris veg., seeds 

GR.A!:1INEAE sp • v eg. 

Puccinel1ia aeroides seeds 

Hordeum jubatum seeds 

.Alop_ec urus m.lg].i§. seeds 

Beckmannia syzigachne seeds 

CYPER.ACEAE 

Eleocharis sp. seeds 

Scir2us spp. seeds 

Carex spp. seeds 

LEHNACEAS 

Lenma minor 

Lerona trisu1ea 

POLYGON.ttCEAE 

RQ�ex maritimus seeds 

Pol;zgonu:n sp. seeds 

CEiUTOPI-IYLLACEAE 

Ceratophyllu:tt �� veg. 

Dry Ht. Occurrence 

26 23 

3 2 

T t 

T t 

1 3 

1 4 

T t 

T 1 

42 31 

2 5 

T 5 

T 5 
2 11 

T t 

T t 

T 1 

T 1 

5 2 

T 3 

1 10 

T 2 

9 13 

T 5 

T l 

T 1 

3 2 

(cont'd) 
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Table 7 .  

Item 

Plant foods found in 167 Gadv:all gullets 

"T " indi cat e s  le s s  than 0 . 5  per c ent; 

"t" r epres ents one specimen 

Dry Ht .  Occurrence 

CHENOPODIACE.AE 

Chenopodi�� sp . seeds 

RANUNCULACEJ..E 

Ranunculus circinatus vag . 
HALORAGIDACEAE 

Hyriophyllum exalbescens veg. 

Jtyriophyllum exalbescens spikes 

MytioRhYllum sp . seeds 

COi1POSITAE 

Sonchus sp . seed 

Tar axacum sp . seed 

Unident . veg . material 

Unident . seeds 

T 

1 

T 

T 

T 

T 

T 

1 
T 

2 

2 

7 

2 

t 

t 

t 

19 
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leaves of Char a ,  -��r.ttt.�p_hy1lum, and Ranunculaceae; immature spikes 

o f  !1,v.;r::ioRhyJ.lum (tnken with Curculionid larvae ) ; and c urrent seeds of 

Puccinelli a ,  Alopecuru s ,  and Beckmanni a .  I t  appeared that the grass 

seeds were stripped from the plants, although some of the Beckmanni a 

seeds may have been taken from the 1�ater surface . 

Eventually I vli.sh to 6)...'Press GadHall energy needs in terms 

20 

of metabolizable energy and to expand that to actual food eaten. i·lhether 

or not it vlill provide a better estimate than that gi van ln Fig. 1 

remai n s  to be soan. 

Edmonton, Piberta . 

LaHson G .  Sugden 

April 8, 1968. 

Informati on contained in this report is preliminary and not for publication. 
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APPENDIX 

Table 8. Percentages of identified invertebrate items in GadvTall gullets 

( Total weight of identified material shown in parenthe ses . 

"T " indicates less than 0 . 5  per cent ) .  

COLEOPTElU 

FamilY; Adults Larvae ro�\89.6.) • Th.JcQJ.Ql* � � .if?z1) ( O . OJ_35)>:' 

Dytiscidae 12 22 2 33 

Curculi on..i..dae 67 39 95 5 

Hyd.rophilidae 5 10 T 5 

Haliplidae 3 6 3 57 

Carabidae 6 11 

Malyridae 5 10 

Scarabaeidae 1 1 

Staphylinidae l 1 

* 
four exc epti onal �lllets eliminated 

DIPTERA 

Family Adults (O .j63l ) Larvae (0 . 8962) Puna a 

Chironomidae 88 73 14 

Culicidae T T 2 

Ceratopogonidae T T 8 

Ephydridae 1 2 

Anthomyiidae 4 T 

Tipulidae T 

Tabanidae 5 

Dolichopodidae T 

"Hyc etophilidae T 

Otitidae T 

Chloropidae T 

( continued ) 
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Table 8. ( continued ) 

Family 

Corixidae 

Notonectidae 

Gerridae 

Lygaeidae 

Saldidae 

Family 

Formicidae 

Braconidae 

Fa'Tiily_ 

Physidae 

P1anorbidae 

H�UPTEll..A 

(0.2_546) 

96 

T 

T 

HYMENOPTEH.A 

3 

T 

( 0 . 0103 ) 

88 

12 

GASTROPOD.A 

(�) 

82 

18 

22 

• 
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