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The folié#ing is the final report on research conducted by Elizabeih Stinsen

on the Drizzle Lake Ecological Reserve, Queen Charlobta Islands, British Columbia
betwaen APty 1981 and Augusty 1982. This report is filed in accordance with ssction

10 of the regulations for Seolegical Reserves in British Colwsbia (B.C. Rep. 335/753,

The c¢blective of this research was to identify the mechanisas verking to
wralntaln the merphological differences bebween two forms of the threespine stickleback

Gazherosteus aculesbtus) found in Drizzle Lake and its inlet respectively.

ie Field study of the inlet form to determine population size and patterns
of distribution and movement within the stream as well as between the stream and the lake.
Standard capture-mark-recapture techniques were used for this study. Fish were Lrapped
in minnow traps, marked by fin and spine clipping or by the placement of a rubber band
on one of the spines, and released,

2. Bxtension of the morphological analysis of the lake and inlet forms already

undertaken by Dr. T.E.Reimchen. Additional characters, particularly in the head raegion,

were ingluded., Also, a morphological study of inlet sbickleback from aleng the stream
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Laken to leook for clinal variation of any kind. Measurement and merish

¢ollection, followed by regression of these data on distance from the stream mouth were

S+ Hale—preference tests (male-choice, lake males only) were conducted in
situ to delerning whether some degree of non-random mating (sexual or ethological
isolation) was invelved, Plastic models of gravid lske and inlet females were then usad
ther one visual aspect of the female {size or colour) served as a stimulus
oy bhe male during courtship. Nesting leke males were presented with a choice of
captive live femeles (mate-pref.) or model females (model-pref.) and their responses

4o Habitat—preference tests were run to esbablish whether any single variable,



of several that were tried, could be used as a cue by either of the two forms to limit
them to the'» respective habitats. Univariste choice experiments using light, current,
vegetation, etc. were conduched in aquaria of two sizes and a f-shaped plexiglass tank.
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ime spent in each of the two alternatives in each experiment was recsrded.
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5¢ An evaluation of the fuod habits of boih forwus based on stomach contents

analysis was compared to rough estimaies of invertebrate densibties in the two habibtsats,

ibs Lo test the abilities of the two sticklebacks to consuse albernate prey
items were not successful.

Floral and Faunzl Invenbory

The table {attached) which compares the lake and strean habitabts is taken
directly from my M.S5c. thesis on the sbicklebacks of these aress, With the exeepbions

of the liverwort (Scapania) and the clam {Iisidium) nc species of plants or animals

b

zre identified which had not previously been noted and desecribsd by Sheila Douglas or
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Landforms and Soils

Landform and soil condifions within the Drizzle Lake Bcological Reserve were
6ot assessed in the course of this study, except for thouse soils which made up the
substrates of the lake and stream themselves. Substrates in the lake included soft
organic ooze, f{ine sand, sand-gravel combinations {(often compacted into cement-like
sheels), cobblas with and without sand, and large rockss. In the stream, the botbom
consisbs of cearse sand midstream with aress of crganic ooze in backwaters and at the

cubtside corners of the stream where current is reduced,

Unily a brief summary of the results of this research is presented here.
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of the thesis resulling f{rom this work with a complete sccount is on file with
the Ecological Reserves Unit.

1. The estimabed population size of inlet sticklieback in the summer of 1981
was 5570 figh in the adult (third swmmer) and subadult (second summer) age closses. These

fish were confined to the lower 450 m of the L5000 m styeam; the upper limit of their
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distribotion was marked by two small waterfallse An increase in movenent of subadult
fish was apr--ent in the fall. Lack of movement earlier in tha year was abttributed to
the involvement of adults in reproductive activities.

2. Threespine sticklebacks found in the inlet differ morpholegically,
ecclogically, and behavicurally from their counterparts in the lake itself.

3. Inlet sticklebacks are shorter and deeper bodied than lske fish and have
reiatively shorter spines and larger heads. Eye diameter of the inlet fish is grester.
Differences found in obher head characters ( snout lengthy cheek height, interorbibal
width} may be related to the differences in eye diameber, but selsction favouring the
retention of juvenile characteristics in the inlet adults may be involved,

Le There is little contact between breeding individuals of the two forms of
stickleback. Zcologicsl isclation may have resulted from different habitat preferencas,
Inlet fish responded positively to inlet waber and to moving water. Vegetation type
evoied the strongest response from the lake [ish tested as they preferred that typical
of the laks habitat.

>+ Temporal isolstion is not a factor in reducing gene flow between these
two groups. A comparison of the timing and length of the two reprocuctive seasons
revealed an almost complete overlap in spawning period of the females.

6. Lake males approached lake Temales approximabely 705 of the time. When
prosented with plastic models which differed in size or colour patteran, lske males
approached the black (lake-coloured) models significantly more often than brown
(inletwcoloured) ones. The black coleur was found to be a stronger stimulus than the

larger size of the lake females.

cnclusions and Recommendabions

Zenlogical and ethological isclating mechanisms are in effeet between the
inlet and lske forms of the threespine stickleback in Drizzle Lake slthough neither
mechaniss ig absolube. Lake fish were ovceasionally trapped in the inlet: inleb males {3}

have been colleched in the lakie, 30U » from the mouth of Lhe inleb. Inlet fem

ales



resporded positively to the approaches of the lake males in the mate-preference tests.,
Thus, maling= between the two forms are pessible, though unlikely. hecopding to widely
accepted definitions of "gocd" biological species, two potentially interbreeding groups
Latween which breeding has been reduced are "good" species. The lack of individusals
with morphological characterisvics an.ermediate between the two forms suggests that,

in fact, no successful interbreeding is takinz place. Cne or more post-nating

mechanisms (sygotic mortality or hybrid inviability) are presumed to be operating.

Thresspine sticklebacks in the Drizzle Lake drainsge are not unique in the
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ivergence that has token place between lake and stream forms. A similar
situaticn is known to exist in the Mayer Lake drainage on the Charlotites and may occur
in other watersheds with similar geomorphological and bictic features (eege bog lakes
with similar predator populabions). At present,the question remains whebther the
morphological divergence occurred while the lake and stream forms were geographically
isolated {in allopatry) or as a result of selecticn actbing oo a single population such
that two forms were pruduced adapted to two niches (in sympatry). Further comparison
of the Drizazle Lake stickles to those of neighbouring lakes (e.g. Skonun) and streams,
and to the anadromous threespine stickleback which spawns in the Sangan River may help
angwer the historiesl question.
Most studies of speciaticen and the factors leading to it are conducted in

aborator les where most variables can be controlled. There is often some uncertainty
83 Lo how those laboratory data can be related to events taking place in natural
repilovlonse The Queen Charlotte Islands in toto offer a natural lsboratory, still
volabively undisburbed by man, where hypothesss generated under more conbrolled

condditions may ba tested,

EBlizabeth M. Stinson

Janvary 10, 1983,
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