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ABSTRACl'

Vermeer, Kees. 1985. A five-year summary (1978-1982) of the nestling diet
of Cassin's Auk1ets in British Co'l.umbda, Can. Tech. Rep, Hy(irogr.
Ocean Sci. No. 56 : iii + 15p.

Information on the nestling diet of Cassin's Auk1ets (Ptychorampbus
aleuticus), collected on Triangle Island from 1978 through 1982, on
Frederick Island in 1980 and 1981, and on Ramsay and Rankine islands in
1982, has been summarized. Nine prey categories were identified, of which
ca1anoid copepods, euphausi ids and fishes made up most of the meal
biomass. The most important identified food species were Neoca1anus
cristatus, Thysanoessa spinifera, ~. longipee and ~uphausia pacifica.
Fishes identified were AmIIlOQrtes hexapterus, Hemi1epidotue sp., sebaetes
sp., and Hexqgrammos Spa Neither hyperiid arnJ;hip:>ds, such as P@:~athemisto

pacifica and Vibi1iaprQPiogua, nor carideans, such as Panda10psis disp@r,
Pandalys ~atyceros and Pasiphaea pac~fica contstituted a major portion of
Cassin's Anklet meals, although they frequently occurred in some years.

Key words: Cassin's Auk1et, nestling diet, British Co1Qml::lia
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RESUME

Vermeer, Kees. 1985. A five-year summary (1978-1982) of the nestling diet
of Cassin's Auk1ets in British Columbia. Can. Tech. Rep. Hydrogr.
OCean Sci. No. 56 : iii + 15p.

On r6'surne 1es donnees recuei11ies sur la re~ime a11imentaire des
oisi110ns de l'alque de Cassin (Ptychoramphys a1eytiqus) dans 1es 1"les
T.ria.m...g1e (197. 8-1982), Frederick (198.0-1981.". Ramsay. et Rankine .(1982).
Neuf categories de proies sont identifiees; 1es copepodes calanoides, les
euphausiaces et 1es poissons constituaent presque toute la biomasse
consommee. Parmi les proies, 1es eSJ?eces 1es plus Lmporcances e'£aient
NeocaJ,anye cristatue, Thysanoessa. epinifera, ~. 1Qngipes et.. Eypbaye1a
paqif~ca. Pour ce qui est des poissons, AmmQdyteR heXapterl,1s,
Hemilepidotus sp., ISeRpstes Spa et HexagramIIlQR. Spa etaient pr~ents.
Aucun emphipode hyperide comme Parathemieto PQq~fica et Vibilia PJ:QpingyQ
ni caride comme Panda10psis dispar, Panda1ue p1atyeero§ et Pae1phQea
pacifica ne consti~uaient un7 grande par~ie de la nourriture~de l'alque de
Cassin, mais ils etaient frequemment presents certaines annees.

/
Mots-c1es: L'a1que de Cassin, Ie regime a1imentaire des oisi11ons,

Co1ambie-Britannique.
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INTROOUcrION

Cassin's Auklets (Ptychoramphus aleuticus, Fig. 1) are the most
numerous nesting seabirds on Canada's west coast (Vermeer ~ .al.. 1983).
Their total nesting population, which is found entirely in the
northeastern Pacific OCean, consists of as many as 900,000 breeding pairs,
of which 62% utilize nesting islands on the British Columbia coast
(Vermeer ~ .al.. 1979). As Cassin's Auklets constitute an important
component of the seabird population and as there was little previous
information on their nestling diet in British Columbia, I studied that
subject from 1 fJ7 8 through 1982.

Cassin's Auklets bring zooplankton and fishes as food to their
nestlings in a throat pouch. It is during the nestling period which
generally occurs from the end of May to the end of July that prey can be
adequately sampled, and changes in species and size with time determined.
Aspects of the nestling diet of Cassin's Auklets on Triangle Island (500

52'N; 1250 05'W) from lfJ78 through 1981 and on Frederick Island (530 56'N,
1330 10'W) in 1980 and 1981 were previously reported by Vermeer (1981,
1985). Additional information on the nestling diet was obtained on
Triangle, Ramsay (52033'N; l3l022'W) and Rankine (520l5'N; l3l006'W)

islands in 1982. '!he objectives here are to summarize the information on
the nestling diet of Cassin's Auklets in British Columbia from 1978
through 1982, and to analyze the 1982 meal samples for hourly and seasonal
variation in food composition. It is to be noted that the seasonal
vari~tion of the nestling diet from lfJ78 through 1981 has been discussed
by Vermeer (1981, 1985).

ME'IHODS

Food samples of Cassin's Auklets were collected, processed and
identified as described by Vermeer (1981, 1985). Cassin's Auklet meals
were collected on Triangle Island from about the end of May to the end of
July in IfJ78 through 1981 and on Frederick Island during the same period
in 1980 and 1981 (Table 1). In 1982, samples were collected on Triangle
Island at 4 day intervals (Table 2) to determine if food varied in
relation to the time the birds were captured. A limited number of samples
were collected from auklets in 1982 on Ramsay and Rankine islands
(Table 2), located in more shallow and sheltered waters than Triangle and
Frederick islands for comparative purposes (Fig. 2). Differences between
prey proportions were analyzed using 2x2 Contingency Tables.

RESULTS

1 A. Meals and meal sizes

The 998 Cassin's Auklet meals collected on the four islands from 1 fJ7 8
through 1982 weighed 19 kg (Tables 1 and 2). The average bird meal
weighed 19 g. Individual values of weight varied from 17.6 to 21.2 g on
Triangle Island from 1978 through 1982, and from 16.8 to 18.9 g on
Frederick Island in 1980 and 1981 (Tables 3 and 4).
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Figure 1. Adult Cassin IS Auklet in nesting colony.
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B.. Food categories: occurrence and biomass

Nine food categories and unidentified digested matter were
encountered in the nestling diet of cassin's Auklets (Table 5). Calanoid
copepods, eu]?hausiids, fishes, carideans and hyperiid amphipods occurred
most frequently in meal samples (Table 5). The first three categories
made up most of the prey biomass (Fig. 3, Table 6). On Frederick Island,
calanoid copepods and fishes were, on the average, more important in the
nestling diet than on Triangle Island, but the reverse held true for
euphausiids.

C. Prey species: occurrence and biomass

NeQcalanus cristatus made up at least 99% of the calanoid copepods
and was the mQst important food species of nestling Cassin's Auklets
(Table 6). Other copepods encountered in the auklet meals were Neocalanus

plumchrus, calanUS pacificus, and Metridia pacifica.

By far the most important euphausiid foods were Th,ysanQessa
spinifera, T. lQngipes and Euphausia pacifica (Tables 7 and 8). Both
adults and juveniles Qf the first two species were important food items
for the auklets. MQst Euphausia pacifica encountered were adults. x.
spinifera was an important part of the birds' diet in aJ,1 years, while X.
longipes was identified as the principal euphausiid on Triangle Island in
1981 and 1982 and on Frederick Island in 1981 (Table 8). Euphausia
pacifica was of some importance as a prey on Triangle Island in 1981 and
1982 (Table 8). OCcasional eu];tlausiid species found in the meal samples
were I. raschii and Nematocelis difficilis. Many of the euphausids were
partly digested and could not; be identified to species, but were
presumably ~. spinifera, I. longipes and Euphausia pacifica•.

Fishes were partly digested and could only occasionally be
identified. Identified fishes were AmmoQ,ytes hexapterus, Hemilep.idQtus
sp., Sebastes sp, and HexagrammQs sp.

Hyperiid amphipods and carideans did not constitute major components
of the prey biQmass (Table 6), but SQme species such as ParathemistQ
pacifica, Vibilia propi.ngua, PandalQpsis dispar, Pandalus platycerQs and
Pasiaphaea pacifica frequently Qccurred as foods in certain years on
Triangle and Frederick Islands (Table 9). Of these SPecies, only
Paratbemisto pacifica was Qbserved on Ramsay and Rankine islands. '

Besides am]?hipods and carideans, brachyuran larvae commonly occurred
in bird meals on Triangle and Frederick islands in 1980, 1981 and 1982.
The gooseneck barnacle, Pollicipes polymerus as well as unidentified
squid, octopus and scyphozoid medusae were occasional prey on Triangle and
Frederick islands.
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D. Olanges in food composition

The mean composition of prey biomass in meals of nestling Cassin's
Auklets at .4-day intervals on Triangle Island in 1982 is shown in Fig. 4.
The same major prey categories occurred at all sampling periods (Fig. 4),
but the composition of their occurrence changed significantly over the
sampling period (Table 10). Similar seasonal changes in the diet of
nestling Cassin's Auklets were previously observed by Vermeer (1981,
1985) •

Neocalanus c~istatus and Euphausia pacifica occurred significantly
less in the second than in the first sampling hour at night, but the
reverse held true for fishes (Table 11). Perhaps this reflects that
auklets, which arrive at the colony after midnight, feed more. on fishes
which migrate to the sea surfee at dusk, than birds which arrive earlier.
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Table 2. Number of meals (n) and zooplankton biomass (g) collected from
cassin's Auk1ets on Triangle, Ramsay and Rankine islands, May to
July, 1982. ...

Triangle Ramsay Rankine
Collection Island Island Islands
periods n 9 n 9 n 9

30 May-3 June 27 455 23 470

18 June-20 June 37 783

24 June-26 June 51 .960

30 June-2 July 45 1006

6 July-8 July 33 656

12 July-14 July 16 374

18 JU1y-20 July 15 375 S\
t>

24 July-28 July 14 312

'lbtal 211 4466 27 455 23 470
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Table 4. Mean weigllts (in grams and SO) of Ireals carried bycassm IS Auk1ets
to their nestlings on Triangle, Ramsay and Rankine islands, 1982.
Sample size$ are the same as in Table 2.

Collection Triangle Ramsay Rankine
I=Eriods Island Island Island

30 May-3 June 16.9±8.5 20.4.±8.4

18 June-20 June 2l.2±9.0

24 June-26 June 18.8±9.5

30 June-2 July 22.4±8.9

6 JU1y-8 July 19.9±9.4

p- 12 July-20 July 25.1±9.8
'-'

24 July-28 July 22.3±7.9

Average meal size 2l.2±9.0 16.9±8.5 20.4±8.4

----------- ------ -------'-------------
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Table 5. COmparison of percentage occurrence of Cassin's Auk1et prey, 1978-1982•

. Fre!derick Ramsay and
Triangle Island Island Rankine islands

. 'Major prey
categories 1978 1979 1980 1981 1982 1980 1981 1982

Calanoid copepods 86.6 76.6 80.5 67.9 73.8 90.6 96~5 69.2
(995 Neoca1anus

cristatus)

Eufhausiids 73.2 57.4 83.9 80.9 -93.5 65.6 94.2 100.0

Fishes 23.2 64.3 37.6 51.1 28.0 45.6 72.1 30.8
'""'t"
1./

Carideans 22.3 25.6 23.5 9.9 13.6 58.3 31.4 42.3

Hyperiid arnphipods 42.0 15.5 49.0 24.4 13.1 31.7 23.3 19.2 0

Cephal.opods 0.7 7.6 - 0.9 0.6 10.5

Brachyurans .16.1 9.9 8.4 2.8 5.8 7.7
(larvae)

Cirripeds 1.6 1.5 0.9
(PQlymerus pollicipes)

'< .1

Scyphozoa 1.5 1.4 2.3 1.9
(medusae)

Digested matter 89.3 70.5 72.5 2.3 5.6 7.8

{; !
L.J!:

J.
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Table 6. Comparison of average percentage wet weight of cassin's Auk1et prey, 1978-1982.

Major prey
categories

Triangle Island

1978 1979 1980 1981 1982 1978-82

Frederick
Island

1980 1981 1980-81

Ramsay and
Rankine islands

1982

calanoid copepods 38.3 38.6 30.8 Z7 .4 32.0 33.4 49.7 43.4 46.6 30.0
(995 Neocalanus

CIistatus)

EuIilausiids 24.8 15.0 25.3 39.6 58.4 32.6. 15.4 31.8 23.6 51.4
I-'

Fishes 3.1 17.2 4.3 30.6 7.3 12.5 23.4 22.8 23.1 8.8 I-'

carideans 3.3 5.0 0.7 0.1 1.4 2.1 7.7 0.7 4.2 1.0

Hyperiid amphipods 4.9 0.5 0.7 0~8 0.1 1.4 0.6 0.5 0.5 1.0

Cephalopods - - 0.01 1.2 0.01 0.3 0.8 0.4 0.6

Brachyurans" (larvae) - - 0.2 0.3 0.1 0.1 0.01 0.3 0.2 1.5

Cirripeds - 0.4 0.01 - 0.01 0.02
(Po~rusDOl1icipes)

scnttozoa - - - 0.02 0.02 0.01 - 0.05 0.03 trace
(medusae) .

Digested.·matter 26.5 23.6 38.0 . - 0.7 17.7 2.4 - 1.2 6.3



Table 7. canparison of percentage occurrence of eupaauai Id prey of cassin's Auklets,
1978-1982.

Frederick Ramsay and
Triangle Island . Island Rankine Islands

Prey species 1978 1979 1980 1981 1982 1980 1981 1982

nw~ap<:>essa.: spinifera 28.5 16.2 59.1 50.4 32.7 24.4 23.3 94.2
(adults)

Thvsari6essa ··spi.riifera - - 4.7 15.3 25.2 10.0 7.0 28.8
(jl,lveniles) *

.IUwsangessa. longipes _ 1.8 - 5.4 37.4 18.2 21.1 48.8
(adults)

......
!'J

'Ihvsanoessa longipes - - 6.7 24.4 56.1 12.2 75.6
(juveniles) *

Thvsanoes§g rascbii 0.9 3.9

Nemaboce~diffici1is - 0.1

pnidentified~sapoessa 10.7 8.5

Euphausia pacifica 13.4 1.6 21.5 23.7 18.7 18.3 5.8 9.6

,pi9faE?t~ and uni~n-
tified·· eu{ilausiids 68.8 38.0 40.9 13.0 15.4 30.0 4.7 3.8

* Not identified in 1978 and 1979.

::.1 :=JJ . ·1
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Table 8. Comparison of percentage of wet weight of euphausf.Id prey of cassin's Auklets,
IfJ78-1982.

Major prey
categories

Triangle Island

IfJ78 1979 1980 1981 1982

Frederick
Island

1980 1981

Ramsay and
Rankine Islands

1982

5.7 4.6 16.5 16.7 9.6

5.8. 4.3

5.6 21.5

2.6 4.4

....
w

2.7

47.5

0.9

4.2

0.2

0.5 20.1

1.6

6.21.1

0.9

0.6

0.50.5

Thysaooessa§Pinifera
(adults)

TbYsanoessa epinifera
(juveniles)

ibysanoessa 10ngipes
(adults)

Tbysaooessa longipes
(juveniles)

'Ibysanoessaraschii

Unidentified Tbysaooessa

EuOOausia pacifica

0.1

1.6

2.4

0.2

2.0

0.1 2.6 1).5 6.6 3.0 0.7 1.1

Digested and unlden
tified euIhausiids 14.5 8.1 4.2 3.910.2 7.4 1.6 0.1



Table 9. Comparison of percentaqe occurrence of hyperiid amphipods and caridean prey of
Cassin I s Auklets, 1 fJ7 8-1982 •

Major prey
categories

Triangle Island

IfJ78 1979 1980 1981 1982

Frederick
Island

1980 1981

Ramsay and
Rankine islands

1982

"'~

'·°1Iyperiid- aInthipods
Parathemisto pacifica

." (adults)
Parathemisto pacifica

(juveniles) *
Vibilia propingua

.. Primno JOO,cropa
J!Yperiamedusarum
Byperoche medusarum
Phronima sedentaria

° ParaJjiromina sp.
Calliopius sp.
MeglidiQ?a sp,
BraCbycelus. ~p.,
Unid. and fragm.

° aIrl{ilipods ,

26.8 8.5 23.5 9.2

8.4

29.5 0.8 22.8
4.7 9.2

2.7 2.3 1.3
1.8 - - 5.3
0.9

1.6
1.6

6.7

7.1 7.~ 8~1

3.3

8.9
1.9
0.9

0.5

16.1 9.3

7.2 5.8

12.2 2.3
12.2 11.6

2.8
2.3

1.7

2.2

17.3

3.8

5.8
1.9

1.9

I-'
~

JIbtal hyperiid anq;.hipods 42.0 15.5 49.024.4 13.1 31.7 23.3 19.2

Carideans
Pandalopsis diapar
Panc)a1us plat¥c~ros
PasJ.Phaea pac1f1ca
Unid. and fragm.

carideans

JIbtal carideans

20.B 6.9
2.313.7

22.3 25.6 0.7

0.7

22.3 25.620.8 9.3 13.7

50.6 10.5
5.6 14.0
0.6

2.8 4.7

58.3 31.4

42.3

42.3

* ~t identified in 1978 and 1979.

to. 0:3.
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Table 10. Percentage occurrence of major prey items in meals of cassin's
Auklets during 3-day periods at 4-day intervals, Triangle
Island, 1982. (Number of meals in parentheses.) .

6-8
July
(33)

84.8

54.5

54.5

9.1*

24.2

* Significantly different from preceding percentage occurrence (p<0.05).

Table 11. Percentage occurrence of major prey items in meals of
Cassin's Auklets arriving at 23:00-24:00 h and at
24:00-1:00 h (Daylight Saving Time) at the Triangle
Island colony, 18 June to 8 July 1982 (number of meals
in parentheses).

Percentage occutrence

Major prey
23:00-24:00 h

(117)
24:00-l:00h

(49)
--------~.-.--_._-.,;.---------.---.----~----
Neocalanus Qtistatus 81.2 73.5*

Xhysano~u ~inifeta 39.3 26.5

Xh~anoesM lQngiJ2.eQ 59.0 59.2
I;'"

~~ia :Batdfica 22.2 6.1*("s

Fishes 20.5 30.6*
------
* Significantly different from preceding percentage occurrence

(p<O. 05) •
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