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#s Boulton Lakes: an evolutionary examination of spirne loss in

Gasterosteus : Stiadste - bace fidh

1. "Spire deficiency and polymorphism in & populatlion of

Gasterosteus aculeatust an adaptaetiorn to predstorst¥,

Beimchen 1980, Can., J. Zoole 58s1232-1244,
2, ¥3easonal and age~related differerces in the infection of

of Gasterosteus sculeatus with Cyathocephalus truncatug

and Schistocephalus solidus.® Heimchen 1981, Can. J.

Zool., accepted for publicztien
3, "Differcntial cestode infection among sex and spire

phenotypes 1vn Castercstsus and the implications to a

balanced polymorphism.® Helimchen, in prevarstion,

4., & long term monitoring{1976-1985} of spine-vhenctype
freguencies gnd cestode infections to determine the
importance of endocyclic selection{alternating fitness of
the phenotypes within each generation), Samples sre being

obtaired every % months.

B, Drizzle Lakes an examination of a glaat form of Gagtercsteus

with the purpose of testing the ¥niche~-wildth® hypothesis(Van

Valen 1965, Anm, Nat.) as it relates to meristic variation

withirn the population. This hypothesis, although having significant
implicaetiors for evolutlionary theory, has not been rigorcusly
testad in any natural population, but rather, has been discussed

largely from a theoretical basis. The necessary date for such



est requires an exceptiocnally detalled examinalion ci the
population dynamics and selective pressures wWithin the different

microhabitats occupied by the population.

1. Estimate the totel population size of Gasterosteus from

mark/release /recapture data and determivation of the
survivershlip curve from egzg to adult,

2. Determire the sources »f mortality for each age class of
fish. Eighteen species of piscivores, representing 15
bird, 1 memmal and 2 fish species, have been observed on
the lake; stickleback are the predominant prey of 16 of these
specles,

3, Record the forsging poiitions on-the lake for each

predstor and the size and rumber of Casterosteus consumed.

This data is being collected by video-taping the fish
captures of avian pisciveres, and by exsmination of spraints
of river otter andstomach contents of predatery fish., Total
nuzbers of fish will be irndependently estlimated from
caloric reguirements of the predators, The data, as yetl
incomplete, shows that greater than 1,000,000 stickleback
are consumed each year by these predators, with common
leon, red-necked grebe and cutthroat trout the major
sources of mortaiity. This data will be irntepgrated into

the survivership curve to identify the critical periods in
the 1ife history of the fish where selectlon on defensive

tralts may be operating.



some of this data, dealing with forsging distribution

cf loorns, hag been completed (“"CGobservations of loons {(Gaviae

igmer and G, stellata) at & bop lake on the Lueen Charlotte

~Islands,” Heimchen and DUougles, Can. Fileld Nat, G4:308-404),

Collecting transects were begun in 1980 to assess phenotyviec
variabllity in the stickleback populetion., 105 collecting
sites were chosen to provide & profile of the sgiickleback
throughout the lake, Fish from each site are scored for

body length, sex, spine and scute morphology, lacerations
and other predator-induced injuries, and then fin-clipped
and relessed. These transects are being carried out every

8 weeks throughout the year ard will contivnue until the
sunmer of 19873,

The data from 1980 indicetes that there is & nor-rendom distri-
vution of phenotypes. It is necessary to distinguish whether
these differences are the end result of ssiection by
predators or vhenoiyvic preferences for characteristic
micronablitets. Large exverimental tanks (400 1) will be

constructed or. purchased so that light intensity, wavelength, .

‘depth and substrate can experimentally altered for

behavioural comparisons among the phenotynes.

Prey menipulation by pisciveres: 7This is currently being
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recorded on videotspe to determine how predators menipulate
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the stlckleback before swallowing., Specifica
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interested in where on the body (head regiosn, trunk, csudal

pveduncle, pelvic or dorsal spine) the sticklebsack is grasped
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by evian piscivores, in contrest to salimonide, as well ss

o

the freyuency with which fish escape after inlitisal

capture,

Styucture, position and function of lateral plates: (esterosteus

has & series of lateral bony plates on the body surface which

show wide-svresd geographical varlation in vositlion end pumber,
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Marine porulations ave fully nlated, with about 35 rliates, while
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freshwater porulations heve spproximately 7 enterlor plates,
Llthough this species has been widely studled, no functlonal

interpretation has yet been offered for this trend, Arising frow

en earlier investigation of spine morphology (Reimchen 1980) and

more recent detasiled examination of the structure of lateral plates,

& functional interrcretation for both position of plates and geo-
grephical veriability ir number of plates nas been develonpsed.
Ir brief, anterior pleteg functlon primaerily as structurael

gupport for dorsal and pelvic spines, wnile posterior vplate
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nrovide physical protection to the body. Seversl 1lnes of exper-
imerntal evidence are reguired for further development of the model.
Une prediction is that reductiorn ivn the numbers of antericr scutes
will lead to @ corrsspopding yeduction in rigldity and strength
of the dorssl and pelvic spines, Accordingly, sp ilnstrument has
been constructed which ig cevable of measuring latersl deflevtiop

of spines per unit of force, & second predictlon 18 that an 1n-

craesse in numbers of latersal nilates reduces body flexibility

i

and, therefore, meximum swinming speed. & veloclity chamber



"phﬁﬁeuelecﬁria cells is being constructed to measure accel-
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eration arnd maximun veloclity. ‘g experimentael work will Dbe
carried oub &t Drizzle Leke during 1982 using phenotypes with
scutes ranging from 0 - 9. In 1983, the work will be expended to

other vopulations, irciuding low, partial and fully plated forms,

Geographnical distribution of Gagterosteus and other freshwater

£ish in the wueern Charlotte hrchipelsgo:s Sinee 1976, I heve
allotted B weeds per year for this part of the research and,

to the vresent, have sampled about 50% of the Islandsg® lakes

(148 localities). Due te the remoteness of many of these water-
shedg, it has been feasible to visit only 5 to 15 new gystems
esch vear, As well a8 collecting data on the distribution of
freghwater fish on the Islands, 1 heve measured physlcal para-
meters (pH &rnd spectral absorption curves for the water) for

most lakes, Several excepticnally divergent stickleback populs-
ticys have beer found, some of which lack all latersl armour

and virtually &1l spines. As well, resident fish vopulstlions have
beer discovered in exceptionally acidic waters (pH 3.9). In

two localities with divergent fish, R, Matthews (Simon Fraser
University] has recently obteined rpest and laske bottom Cores

from which pollen nrofiles and Carbon-1i4 dates will be determined.
Stickleback collected during these gecgraphical surveys are scored
for some 10 morphologicsl tralts and parszsite fauna: the dats
when complets, wlll be asnelyzed with multivarlste statistlces,

& majlor manuscript (pérhaps & monographn) on Morshelogy and
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Aday  ve hadiation of Geagtercsteus on the-Gueen Charlotie Islands

is planned. Such & contribution will be of value for & numbsr of
reasons. Flrstly, the morphelogical diversity of the sticklebsack

on the Charlotte Archipelago eyuals or exceeds that found through-
out lte circumbereal distribution. Secondly, if the radiation

nes been entirely post-glacial {(although Carbon-14 dates may
indicate otherwise}, it implies very rapid evolutionary change

in the fish., This is directly relevant to present concepts of
speciation rates. Thirdly, the discovery of extremely aclid-tolerant
fish porulations hes & number of physlologlical end applied impli-
cations. Hince meny ponds and lakes lack Tiskh, 1t will be possible
ir the future, with consultation of government agencies, to establish
experimental copulstions in which the predatory regime can he
coptrolled, The rate and directiorn of change, if any, would

provide a useful comperiscr with natural populaticns,

Courtship behavicur and chick oniogeny of the red throzted loon

{Gavia stellata)s On brizzle Lake in 1979, & complete developmental

seguence was obtained on the courtship, irncubstion and chick
develomment of the red throsted loon., This work was dove nrimarily

to determine the numbers andé species of Tish used ir the parental
feeding of the chick, The recent acqulsiztion ¢f & VIK has allowed
more detailed deta collection than was obtalined with spotting

gcone covergge. There heg beer no published deta on G, stellata

in Horth America and only & small awount in Burope, since the species

ig very restriciededindistribution and sensitlive to any disturbance,



