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Blind Lake is situated in the southeast corner of Section 1 of Lyndon Township,
Washtenaw County, Michigene. The lake is connected with Half Moon Lake by an artificially
dredged channel about 200 yards long, 20 to 40 feet wide, and 2 to 4 feet deep. Half
Moon Leke is also connected with Brewen Lake; these three lakes forming part of the
headwaters of the Huron River. Prior to the recent dredging of the above mentioned
channel, Blind Lske was connected with Half Moon Lake by a flooded marshy aress
Local residents reported that the water in this marshy region was shallow but would
permit fish to go from one lake to the other, at least at certain seasouse.

Blind Lake has an area of approximately 50 acres. The long axis of the lake lies
east and west. It is typically a marl lake having a shoal water area varying from 10

to 100 feet in width. Chara is the dominant vegetation type; Nitella and Potamogeton

are present but less sbundant. According to reports by local residents, a large
portion of the lake has & depth of at least 60 feet. At the west end of the lake
there is a well defined cove of about 5 acres in extent and a reported maximum depth
of 25 feets This cove is somewhat separated from the main part of the lake by a
constriction of the shorelines, producing a broad channel-like connection which is
about 30 feet wide and has a maximum depth of 10 feet. The dredged channel between
Half Moon and Blind lakes enters Blind Lake at the distal end of this west baye.
The collection of ciscoes, herein considered,was obtéined entirely from this west bays
The following information, of historical interest, was obtained from bip, Howard
Fe Brooks of Chelsea, Michigan and Dr. Glemn R. Brooks of Kochester, Michigane. Both

of these men have been well acquainted with the lake for many years. According to them,



.

the lake has supported a large cisco population for at least the past 30 years. At
present, night spearing for this fish by means of a boat and jack-light is popular
among the local fishermen. The total eatch by spear, of ciscoes from Blind Lake by
local fishermen (few, if any, tourists engege) was estimated at about 400 fish yearly
for the past 3 or 4 years. It has been the impression of these two mem that the average
size of c¢iscoes taken from Blind Lake has been increasing during recent years, and
that the ciscoes taken from Half Moon and Brewen lakes are much larger than those from
Blind Leke,

On December 1 and 2, 1934, the writers, together with Dr. G. R. Brooks, col=
lected a series of ciscoes from the west bay of Blind Lake, employing both spears and

gill nets. The gill nets wore of an experimentel type with verious sizes of mesh.

' These nets were set continuously from 6 P.Jd. on December 1 to 8 P.M. on December 2.

Specimens were taken by spear from 8 P.M. December 1 to 3 A.M. December 2, andlfrom

6 to 8 P,Me December 2, A total of 152 ciscoes were obtained with the two types of
geare. Spearing was found most productive from 7 to 10 P.M. in watsr 2 to 6 feet deep.
Likewise the gill nets were most e ffective in shallow water and during the early

part of the evening. That portion of the net, stretched across the shallow bar

between the west bay and the main body of the lake, was wvery effective during the early
part of the evening; the position of the fish in the net indicated that, at this

time, the ciscoes were migrating in counsiderable numbers from the lake proper into

the west bhay.

Spearing for ciscoes is apparently very effective only when the fish are on or
near the spawning grounds in shellow water., The spawning season in Blind Lake is said
to extend over a period of 1 to 2 weeks. The vizit to Blind Lake on December 1 and
2 was not long after the beginning of the spawning season according to local reports.
The concentration of the species in the shallow west bay was clearly related to
spawning as was also the migration into the bay during the earlier part of the evening.
What appeared to be the spawning act was observed several times between 8 and 11 P.i.

on December 1,
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A behavior of a pair of fish in what we assumed to
be the spawning act, is as follows. W#hile looking dowmward into water of 15 feet or more
in depth, we observed, aboult 5 feet below the water's surface, tw fish, presumably
8 mele and female, in the acht of circling sach other while swimming upward toward the
water's surface. During this ascent the two fish, though constantly eireling, remained
more or less parallel with each other. Upon reaching the surface the two fish lay
somewhat prostrate after which they independently descended. The depth at which these
fish first began their upward swim was not determined because turbidity of the water
mads the visibility poor below a depth of 5 feet. If this was not the actual spavming
act, it certainly must have been connected with the spawning behavior. However,
Cehn (1927: 97), who observed the spawning of ciscoes in certain {fisconsin lakes, did
not recfpd these gyratory movements which we observed, for he states that "the
female descends to within six or eight inches above the bottom as the eggs are deposited,
a5 the male following close behind and along sidGe es«esess. The spawning fish does not
cease swimming, with the result that the totaltﬁgg complement is well scattered over
e considerable area®,
Of the 152 épecimens collected by the two typ s of gear from 3lind Lake, 130

were examined in the field immedistely after their capture. The standard lengths
(measured in a straight line from the snout to the base of the caudal peduncle) end
total lengths (snout to tip of upper lobe of caudal fin) were measured to the nearest
eighth of an inch. Scale samples wsre taken from the left side of the body, anterior
to the dorsal fin. The s&x, the general condition as to maturity, and the type of gear
by which the specimen was taken, were recordsed for each fish.

The remaining 22 specimens were immediately preserved in 10 per cent formalin,
and after 4 days were transferred to alcohol. MNeasurements of total and standard lengths,
sex and weight to the nearest gram, were determined for each fish about two months after
their preservation; scale samples were also taken at this time. Both the standard and
total lengths of the preserved specimens were carrected to allow for the shrinking

effect of the preserving fluids, employing the corrective factor of 1,016 given by



Table 1. Comperison of catch by two types of gear,

The average standard lengths in inches, based on the lengths
of the fish when collected, are given for each age group of
each sex for e ach type of gear,

Completed summers of life: Aver-
Sex Gear 1 11 III IV v vI VII VII1 age
= Sp'ear XXX eeee TeT8 B8a04 B8¢59 De25 8,88 XXE) 832
Nos of specimens XXX esse 5 3 4 2 1l sese 15
Males
Gillnet esees Te0O0 Te87 B8eld 8454 8.90 9,47 10454 837
Noe of specimens esee 1 10 44 25 5 7 1 93
Spear XX seee ToT9 Bel2 8638 9425 9425 XXX 8446
No. of SPGCimens sace XK 3 3 2 3 1l XXX 12
Females Gillnet 521 6493 Te78 B8eld 8e36 +4+s 110 eo e 8.05
Noe of SpeCimenS 1l 2 5 16 7 XXX 1l XXX 32
Spear XXX sese Ta78 B408 8e52 9425 9,06 eeoe 8638
No. of Specimens cssee sese 8 6 6 5 2 XXX 27
Both sexes
Gillnet 5421 6495 7484 Beld 8450 Ba90 9.66 10.54 8.29
Noe. of specimens 1l 3 15 60 32 5 8 1l 125
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Van Oosten (1929: 273). No correcfion was made for the weights of the fish taken after
preservatione.

For age determination, scales from all fish were mounted in glycerine jelly and
examined by means of a projecting machine.It was determined by projecting a stage micro-
metsr with this machine, that no optical distortion was produced on the projecting field.
The validity of the scale method for age determination of this species (L. srtedi) wes
aptly demonstrated by Van Oosten (1929), Van Oosten also worked out, for this species,
the most satisfactory known method of computing the size of the fish at the end of pre-
vious growing seasons, namely the following equation:

Length of secale included in annulus of year X _  Length of fish at end of year X
Total length of scale ~  Tength of fish at time of capture

The scale length was measured directly through the focus., In this formula the "length
of fish at end of year X" is the unknown. The equation is repeated for each year of
life for each fish., This method of length computation was employed in the present study.

It is assumed that the experimental zill nets took a2 random sample of the entire
population of ciscoes present at that time in the west Bay. If this is true then, as
can'be seen from Table I, the spear was not selective for any particular size limits
within the spawning population; the average size of speared and netted males was practically
the seme; and the difference hetween the average size of speared and of netted females was
probably not significant. However, this slight difference between the size of the netted
and speared females, which suggests that the larger females can be speared more easily
than the smaller, assumes more significance in view of the fact that 27 per cent of the
females were collected by spearing while only 14 per ceunt of the males were taken by spear.
Thus the data suggest that females are more easily speared than males and the larger females
more readily speared than the smaller ones; one possible explanation for these differences
is that spawn-laden or spent females are less agile than males, and the effects of either
of these two conditiéns among the females would be more pronounced with increase in size.
Disregarding the three small specimend (I and II group), the average size, and the distri-

bution throughout the year classes, are about the same for all speared and all netted specimen



Taeble Il. Length=weight relationship.

The table gives the individual weights for the 22 specimens
(determined after being in the preserving fluid for two

No corrective factor, for the change in weight due
to the preservative fluids, has been used.

months) .

Standard Totel Condition Completed Weight in
length in 1length Sex as to summers of grams
inches in in. maturity life
5421 6422 female immeture I 24
6448 775 n n 11 53
7 24 B.76 male adult IiI 84
7«37 9,02 n " v 68
7«37 8451 female ripe ITT 78
737 9.02 " v IT 82
7 49 9,02 male adult 111 79
7«62 9.14 " n Iv 114
- Te62 9.27 " " v 91
7.621 9414 female ripe v 89
7475 9427 v " v 96
7487 9.53 " " v 104
8400 9440 male adult III 92
8400 9453 " " III 105
8,00 9.65 " ripe v 90
8413 9.65 female " III 200
8.76 10.67 male n VI 134
8476 10.67 " spent v 150
9,02 104,67 w n v 164
9,02 11.05 n edult v 153
Se14 11.18 b " IIT 137
9491 11.68 n spent VII 181
1

This specimen contained 2,565 eggs (determined by actual count).
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The conclusion seems appropriate (without placing undue emphasis on the slight size
selectivity of the spear within the minority group of femsles) that spearing takes,
& sample of the fish on the spawning grounds, which is fairly representative in sige
distribution, but which shows some preference for the fermle sex,

Since all but § of the 1R2 sp;acimens were adult spawning fish, 1itappearw that the
immature fish do not mingle with the adults on the spawning beds.

The males in the collection far outmumbered the females-108 males and U4 ferales,
This apparently aberrant sex ratio was most probably due to the collecting of these
figh during the first part of the spawming season, at which time the mles normally out-
murber the females due to the earlier arrival of the males (see Van Qosten;and Cehn).
Van Oosten (1929: 380) found a nearly equal ratio of the two sexes among 2,950 L. artedi
from Lake Huron. Hile (in an unpublished report) notes a slightly higher percentage of
Yemplex, than males for certain inland lakes of Wisconsin. Cahn (1927) however founda
greater proportion of males in certain Wisconsin lakes (Cahn attritutes this to a
greater mortality of the females in late summer; his specimens may have been, in part,
taken by sampling spawning populations where the males predominate).

The weights of the 22 preserved specimens are given in Table II and Figure 1. The
great variation ih the length-weight relationshin is due to differences in sex, in
stage of maturity, and in general body condition. The weight increases rapidly with

increase in size.

The size freguency distriﬁution of the sample is given in Table III; for this
table the lengths were groured for convenience into half-inch classes., However, all
calculations on average lengths are based on the actual measurements, not on these fre-
guency classes.

Since the entire collection was taken in December after the completion of the 1931\L
growing season, all average lengths can be considered in turns of completed growing
seasons. The data on rate of growth, here‘ presented, are composed of (1) the average

empirical length for each age group, and (2) the average computed length. The average

length, at thé time the fish were collected of each age group of each sex is given as



Only the actual body lengths of the fish at the time they
The measurements

Table 111, Length distribution

were collected are used in this table.
were taken to the nearest eightth of an inch.

measurements which were taken after preservation were cor=-

1

rected by the shrinkage factor of +1.,016,

Those

Com= Standard Jlength frequencies
pleted 5e00 5450 6400 6450 7400 7650 8400 8450 9400 9450 10,00 10,50 11,00 Total
sum=- Sex to to to to to to to to to to to to to
mers 5449 5499 6049 6699 Te49 7e99 8449 8.99 9449 9699 1049 10499 11,49
of life
I Males LN ] L X ] LN J LN ] LN ) LN ] LN ] * 0 [ N ] * 8 *® L N ] L % ] LN ]
Femles 1 * 0 LR J * s *e 0 LN ] LN L J L 4 e 0 LN ] 2 e 1
II Males oo X .o oe 1l .e oo o0 X oo X3 .e oe 1
Fema-les LN LXK} 1 e 1 s e e L .o L) .e oe L) 2
III Males .o ve oo ) 2 8 4 oe 1l o0 oo X ) 15
Females .e ve oo .o 1 ) 2 ) ve .e . .o .o 8
Iv Males L N ] LN ] LN ) LR 4 2 11 27 5 1 1 L X L ) * 0 47
Females oo .e .o .o X 6 10 2 X 1l oo . oo 16
v M&les o0 L) L ) o0 e o0 12 12 4 e —.1 o0 LR 29
Femles L X J o0 s e LN ) LN ] LN 6 5 .o L ) L ] L 2 *e 9
VI Males es oo oo X .o .s 1 4 ve 2 .o . (X 7
Females oe .o e .o X .e 1l .o 1 ve 1l oo .o 3
Males X oo oe X .o [ X ve 3 1l 3 1l oo oo 8
Vil Pemales oo ee oo o o ) oo X 1l X oo ) 1l 2
Ma.les LN ] [N ) * 8 LN ) * e LN s 0 LR ] * e LK [ ] 1 L X ) 1
VIII Females [ X ) *® * e LN ] * e LN ] LN ] LR ) LN ) L ) . LN ] *® [ X )
Males e e oo ve 5 19 44 24 7 6 2 1 o 108
Total Females 1 .. 1 4 2 11 19 5 2 1 1 .o 1 44
Both sexes 1 e l .. 7T 30 63 29 9 7 3 1 1 152

1 Stendard length in4mches.



Table IV, Summary of the average standard body lengths in inches
and the distribution of the two sexes, in each ege group.

The aversges for each age group are based only on the actual lengths of
the fish when collected; no computed lengths for previous years ere in-
volved. The measurements were taken to the nearest eighth of an inch##;

averages were figured to the nearest hundredth of an inch,

Comple ted summers of life:

Averages and

I II KII v v VI VII VIIX totals
Males vess TeO TeB4 Bel3 8455 9,00 9440 10,54 Be37
Noe. of specimens ee.. 1 15 47 29 7 8 1 108
Por cent of males.... 1 14 44 27 6 7 1 100
in each year class
Females 5421 6423 7478 8e14 8436 9425 10,413 esee 816
No. of specimens 1l 2 8 19 9 3 2 eons 44
Per cent of fe= 2 5 18 43 20 7 5 seee 100
males in each
yoar class
Both sexes 5421 695 7482 8413 8451 9,08 9.54 10.54 8e31
No. of specimens 1 3 23 66 38 10 10 1 152
Por cent in seach 1 2 15 43 25 7 7 1 101
year class
Sex ratio:
NO. of males X 045 1.9 2¢5 362 263 4,0 eso e 2445

per female




Table VI. Rate of growth of the two sexes,

The average body length in inches of the two sexes of each year class

at the conclusion of each growing season, arranged according to the res=~

pective growing seasons.(I, II, etc.). The final average for each sex

of each year class is based on the actual length of the fish when col-

lected. The grand aversages give the sverage size of each sex at the end of

the respective growing seasons; these averages are based on both computed lengths
and actual lengths of the fish when collected.

Young No.
of': Sex of speci- Length at conclusion of growing season:
mens I I1I ITI v v VI . VII VIII
I\E&les LB ) LA XN ] aeee es e L ) o8 s *o s LB LU
1954 Females 1 5.21 o0 00 o000 LR N N ] ev ee [ X N N ] [ XN ) o8t
Males 1 4.88 7.00 eoce TR ssaee sesse es e esse
1953 Femles 2 4.16 6.95 Goeo LR L N ) ¢ s o0 LA L * s s e
1932 Males 15 4.45 6467 7484 ecee esee enee R ssese
P‘emles 8 4.49 6.59 7.78 L N e e e ® s s 0 L LI N I )
1951 Males 47 4.32 6.40 7.44 8.15 xXxxl eeee seve 0o e
Femsles 19 4,59 6659 7450 8.14 XXX s esee Xy
1930 Males 29 4002 5.95 7016 8000 8055 L ) s 0 se e
Females 9 4,47 6441 7e23 7«83 836 XXX seve es e
1929 Males 7 2084 44,35 5.73 7«45 8430 9,00 XX es e
Females 3 2480 5409 6470 7«87 8468 9425 Gese s eee
1928 Meles 8 3416 44,83 6427 7«63 8435 8.85 9440 coos
Female s 2 376 5430 6458 8.07 8.89 9.48 10.13 eees
Meles 1l 326 5.77 8,17 8.97 957 10,03 10434 10454
1927
Females sesve TR tese eo0ee soee es s eces R R
Males 4,07 607 7423 8.00 8450 8,99 9.50 10.54
No. of specimens (108) (108) (107) (92) (45) (18) (9) (1)
Grand Femles 1 4038 6041 7.59 8.03 8051 9034: 10.15 L NN ]
— No. of specimens (44) (43) (41) (33) (14) (5) (2) cees
Average Both sexes 4,16 G416 727 8.01 8450 9.07 9,61 10.54

No. of specimens (152) (151) (148) (125) (59) (21) (11) (1)

I N,
-



Table VII. Rate of growthin relation to the growing seasons.

The average body length of each year class at the conclusion
of each growing season, arranged according to the respective
growing seasons (I, II, etc.)s The final average for each
year class is based on the actual length of the fish when
collected, The grand averages give the average size of all
fish at the end of the respective growing seasons; these av-
erages are based on both computed lengths and actual lengths
of the fish when collected.

Young No. of speci=-

Length at conclusion of growing season:

of': mens i 11 111 1V v VI Vil VIIL
1934 1 (g) 5621  esee  eees  eaes oo coes cees eene
1933 3 4440 6495  eeee  eeas cons ceee cees cosss
1932 23 4,46 6464 TeB82  eess coss vose cove sece
1931 66 4440 6445  T446  8.13 sese s uee cene coes
1930 38 4,13 6406 Tel8 T.96 8451 cons ovse ceee
1929 10 2.83 4457 6402 758  8.41 9,08 veos coue
1928 10 3428 4492 8433 T7.72 8446 8,98 9.54 coes
1927 1 (33 326 5477 8.17 8,97 9,57 10,03 10.3¢ 10,54
Grand Average 4,16 6416 7427 8,01 8450 9,07 9.61 10.54
Number of specimens (152) (151) (148) (125) (59) (21) (11) (1)




Teble VIII. Rate of growth in relation to the calendar
years.

The average body length of each yoar class at the con-
clusion of each growing season arranged according to
the year during which the growth was made,.

Young No., of speci=- Length at conclusion of growing season in the years:
of': mens 1927 1928 1929 1930 1931 1932 1933 1934+
1934 1 (9) 0ses  ©e58  sass  ssss  msss  sses  sess 5421
1933 3 eete  weee  cess  eess  sese  eses 4640 6495
1932 23 sees  sees  eese  sees  esse 4446 6464 782
1931 66 esee  sess  sese  eees 4e40  6e45  Te46 8.13
1930 38 eess  esse  sese 4413 6406 TelB 7496 8451
1929 10 esee  wese 283 4,57 6402 T.58 8.4 9.08
1928 10 eeee 3428 4492 6433 T.72 Be46  8.98 9.54
1927 1 (¢3 3426 5477 8417 8497 2457 10403 10434 104,54

1 rhe average lengths given for 1934 are based on the actual lenzths of the fish when
collected; lengths for all previous years were computed on the basis of scale diameters.
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standard length in inches in Table IV, and as total length in inches in Table V. There
is no apparent sex difference in rate of growth. The IV-, V- and II-groups were, respec-
tively,the dominatying year .classes on the spawning grounds.
Table V. Summary of the average total lengths (length of body plus

tail) in inches in each age group for each sex of the Blind
Lale ciscoes

Completed summers of life Averace
I II III Iv v VI VII VIII for all

specimrens
Males cee. 8,00 9.32 9,67 10.12 10.85 11.18  12.63 9.94
Femples 6.22 8.39 9.18 9.65 9.85 11,04 12.00 .... . 9.67

The computed snd empirical lengths averaged together (Table VI) likewise give no
indication of a consistently significant sex difference in growth rate. Thus the data
for the two sexes are conbined and given in Tables VII and VIII. The average length
attained at the end of each growing season by each year class is glven according to the
growing season (I, II, etc.) in Table VII and Figure 2, and according to the year (1927,

1928, etc.) in Table VIIN. It is evident from these tables that the rate of growth of
certain year groups was much greater then others. The young of 1929Vhad a very poor
growth during their first year, for which there was a gradual compensation during later
vears. Forther, the tables indicate a gradual increase, among specimens hatched in
succeeding years, in the growth attained during corresponding seasons, i.e., there is a
general trend, from 1927 to 1934, toward an increase in size at the end of the first
year, end this general trend is quite constant for subsequent growing seasons,

There are several possible explemations for this increase, within consecutive year

classes, in average length st the end of the sane growing seasong

%ccording to PFitchard (1930 and 1931), the eggs of L. artedi hatch in the spring,
in Aoril or May, following the spawning season.
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1. The fish may be actually sgrowing faster each year due to better environmental
conditions. Consistent spearing mey have been one of the factors vhid mlfficiently
reduced the povulation to aliow more rapid growth. This explanation of increased growth,
seems to be the most valid one, and receives confirmation from the observations of the
local fishermen as they state that the average size of the Blind Lake ciscoes have been
increasing during the past few years,

2. A greater mortality among more rapidly growing fish would tend to leave only
the more slowly growing fish of each of the older year classes. Although there is no
evidence to support this explanation, it is wrthy of consideration.

3. There is always, in collecting material, the possibility that the gear is
selective. The general coincidence in size distribution of the speared and netted
speclmens, and the fact that various sizes of mesh were contained in the gill nets,
considerably discredit this explanation.

Y, An error may be inwlved by computing the size at the end of previous growing
seasons by the direct proportion method, i.e., Leels phenomenon--.that, if the direct
proportion method is used, lengths calculated for a given year from scales of young
fish are greater than lengths calculated Por the same year from scales of the same fish
vhen dder--may apply to this svecies. TVan Qosten (1929) recognizes tue possible errars
involved in uncorrected computed lengths, but he found the direct proportion method
to be the most reliable one until the body-scale ratio is determined more definitely.

A general trend of growth rate is perhaps best obtained by averaging, for all fidh,
the computed and actual lengths at the conclusion of corresponding (first, second, etc.)
growing seasons (see bottom of Table VII). The summerized growth rate trend of the
Blind Lake ciscoes is compared to published data on growth of L. artedi in Table IX.
Data on ]_engths‘ﬁom the various localities, given in this table, are not exactly com-
varable, for the B lind Lake specimens were collected at fhe end of the growing season,

while mony of the specimens from other localities had an added portion of the growlng

season, during which they were collected, which is not included by the indicated age.



Table IX. Rate of growth of ciscoes (Leucichthys artedi)l from
various localities.

In this table are summarized published data on rate of growth of
this fish. The Blind Lake data is converted to millimeters for

comparison
Age in Saginawz Oconomowoe®  Pine Lake,5 Lake? Lake® Indian® Hudson’ Blind®
years Bay Lake, Wis= Erie Ont=- Village Bay Lake
Wiscon- consin Lake,
sin Indiena
5 mose. XX XY 62 xXxx X xXxx XX XY sace
1 yoar 127 XXX sese 75 129 XK seee 106
II 185 135 125 125 196 260 184 156
III 218 174 162 160 226 301 214 185
Iv 235 223 195 190 233 316 284 203
v 244 282 246 215 253 342 290 216
VI 258 315 283 235 270 336 308 230
VII 274 336 314 265 297 374 324 244
VIII 292 362 330 275 303 coss 336 268
IX sess 374 338 285 358 soee case cees
X seee 386 345 soee 345 o esrs seee

1 The various cisco populations compared in this teble represent several subspecies of

artedi. Im most of the original reports from which these data were obtained, the authors
were not definite in designating the specific subspecies, a cireumstance which is undoubt=
odly the result of the present dilemma in coregonid systematicse Probably subspecific

or racial potentialities are factors as potent as are variations in environmental condi-
tions in affecting the great diversity in rate of growth within the species.

Saginaw Bay, Leke Huron. Van Oosten (1929: 374, Teble 43)s, Uncorrected computed eve
erages and actual lengths combined, employing 2,315 specimense

Based on actual body lengths only, of 1,199 Oconomowoc Lake specimens and 537 Pine Lake
specimens. From Cahn (1927: 102, Table 25).

Based on actual body lengths of 55 specimens. From Clemens (1922: 35),

5 Based on metual body lengths. From Pritchard (1931).

7
8

These specimens were caught towards the end of, or after, their last growing season;
thus they are nearly a year older then indicated. Data on three lakes combineds. From
Hile (1931), Tables XXXIV, XXXV, XLII, XLIII, and XLVII.

Actual lengths of 61 specimens. Dymond (1933: 10).

Averages of computed and: actual lengths of all Blind Leke ciscoes.
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Thus the average size of the age groups of the BHind Leke ciscoes should be somewhat
greater if a fair comparison is to be made. These comparative data show that the rate
v of growth of the Blind lake ciscoes is abmt average.
An examination of aporoximately 50 of the 152 Blind ILake ciscoes indicated a 100

per cent infestation of the larval form of the tape worm Triaenovhorus robustus Olss in

the flesh of these fish. These larval cysts are about 1/4 inch in length, and being
about the same color as the flesh of the fish, are not easily seen. They, therefore,
are orobably not noticed by the fishermen. The adults of this worm are found in the

vike (Esox lucius) vwhich is a common species in Blind lake. The pike becomes infested

by eating the ciscoes. TLocal fishermen report that the stomachs of pike caught dwring
the summer contain mostly small ciscoes. Men is not susceptible to infestations of
this varasite, and, since not easily detected by the layman, the presenteof the worm
does not detract from the value of the fish. There is, however, the nrobability that

this heavy infestation does inhibit, to some extent, the growth and general welfare

of cisco.
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