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crysoleucas auratu~ 

By Gerald P. Cooper 

Growth rate studies were made by the scale method on Golden Shiners (Notemigonus 

crysoleucas auratus) from several Michigan localities. The localities, dates on which 

the collections were :ma.de., 0.nd the average sizes of the specimens of each ag;e i;roup., 

are indicated in Table I. The variation in growth rate within the state is ,narked. 

As Hubbs and Cooper (1935) .found for the Longeared Sunfish (Xenotis rre galoti_s pel

tastes) and the Green Sunfish (Apomotis cyanellus) in Michigan, there is a correlation 

betv,reen the grm,rt:;h rate of the Golden Shiners and two climatic 6radients indicated by 

Seeley (1922), nrunely: (1) the average nu.rob er of days in the growing season (from 

the last killing frost in spring to the first killing frost in autumn), and (.2) the 

mean annual temp0ratu:re. Golden Shiners grow faster in the warmer lakes of southern 

Michi.;an than they do in the colder lakes in the northern pa.rt of the state (Table I 

and Figure 1). 

'l'he Huron 1-dver series of I✓Iay 19, 1934, obtained by the writer with the aid of 

Dr. Henry Va.nder Schalie., proved especially adequate for p;rowth rate studies. At the 

time this collection was obtained there was a great concentration of this minnow in the 

Huron River just below the power dam at Ypsilanti. One haul with a 25' seine yielded the 

541 specimens of Golden Shiners together with several hundred sunfish., crappie., carp, 

etc. Since the entire lot was preserved., the group of shiners used in this study 

represents a random sample of the crowded population. 

The growth rate of this Huron River series is summarize-d in Table II and Figs• 2 

and 3. The scales of only tvrn specimens of this series ( one each of the I and II year 
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Table I. Gr'J1,vth rate of Golden Shiners from Michigan localities. 

The collections are grouped according iD the length of growing; season and to the 
mean annual temperature. The average standard length in millim.eters for each a6 e 
group is given for each locality. The inferior number appended to each average is 
the number of specimens upon which the avera1;;e :i.s based. 

Grovting season; Mean Temp • ., 
County 

Lake or Stream; Date 

0 I 
Winter marks 

II III IV V VI VII 

___ _...,. ---·---·----"- ·---·--------·--
110-140 days; 39°-45°F. 

Luce Co.: 
Killhain L.; VI:23 

Kalkaska Co.: 
Perch L.; VII:5 
Indian L.; VII tl3 
Bass L.; IX:4 
Bass L.; VII :27 
East Lo; IX:l 

Manistee Co.: 
lvianistee H.; IV:14 

Iosco Co.: 
Cooks Dam,; VI:11 

Alcona Coo: 
Alcona Dam; VI:6,7 

Gladwin Co.: 
Ross L.; VI:26 

140-180 days; 45°-50°F. 
Ne,vaygo Co. 

Nichols L.; IX:16 
Ingham Co.: 

Jones L.; VI:24 
Kent Co. 

Hatchery; Spring 
Jackson Co.: 

Natkins L.; IX:29 
·xashtenaw Go. : 

Third Sister L.; VI:21 
Huron H.,; V:8 
Huron R.; v: 19 

·:gayne Co. 
Edison L.; VI:24 

Van Buren Co.: 
Eagle L.; V:14 

Lenavree Co. : 
Dewey L.; IV:29 

110-140 days; 39°-45°F. 
Summary 

140-180 days; 45°-50°F. 
Summary 

All locs.li ties 
Grand sunnnary 

• • • • 32037 

. . . . .... 
• • • • .... . . . . •••• 
• • • • • • • • . . . . .... 
•••• 34.426 

. . . . •••• 

•••• 57.24 

. . . . 480149 

• • • • . . . . 
. . . . . . . . 
• • • • . . . . 

41.148 69.462 

• • • • 55.33 
• • • • 56.379 . . . . 71 •0 302 

• • • • ••••• 

• • • • • • • • 

• • • • . . . . 
.... 43.186 

41.143 68.1446 

53.811 61.534 65.89 •••• • • • • • ••• 

. ... 105.76 107 .65 116001 . ... . ... 
ss.o1 110.112 122.52 120.01 • • • • . ... . . . . . ... 101.01 125.34 . . . . . ... . ... •••• 116.01 126.01 123.52 .. ' ' 
• • • • 107002 •••• 120.54 125.52 133.52 

54.340 65.37 75 .26 93.52 • ••• . ... 
• ••• 98.010 102.04 113.33 • ••• • ••• 

70039 . 82.98 90.02 0 ••• . ... . ... 
69.54 • • • • .... . . . . . ... . ... 

• • • • 121.18 .... • ••• . . . . • ••• 

. . . . 114.01 •••• 131.01 . . . . • ••• 

. . . . .... . ... . ... 192.01 D ♦ ♦ ♦ 

95 .010 111.01 •••• . . . . . ... • ••• 

.... 129 .33 133.73 . ... . ... . ... 
101.73 . . . . .... . . . . . ... . ... 

91 • 6170 101.953 115.714 126.52 .... . ... 
121.25 117 .01 • ••• . . . . . ... . ... 
. . . . .... . ... . . . . 183.01 . ... 
. . . . •••• 172 .o1 170.02 177 .o1 • ••• 

57.955 80.579 87.730 117.016 124.54 133.52 

92 .9189 105.967 121.818 137.05 184.03 •••• 
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Table II. Size frequencies for each age :;roup of Golden Shiners taken from the Huron 

River at Ypsilanti on May 19, 1934 

Yfinter marks 
Standard 
length, I II III rv V 
in mm. ~ ~ o\ 41 cf' !i o' _i C'f' 4> a-•-----~-•~---•~••--•• 
46-48 • 0. 2 o•• ••• • • • • • • • • • . .. . .. • •• 
49-51 1 • • • . . . ••• . . . . .. . .. • •• . . . . .. 
52-54 1 1 . . . . . . . . . ... • •• . . . . .. 
55-57 • • • 5 • • • . . . . . . . . . ... . . . . .. . .. 
58-60 8 7 . . . ... . . . . . . . .. . .. . . . . .. 
61-63 20 11 . . . . . . . . . . . . ... • •• . . . . .. 
64-66 17 16 . . . . . . . . . .. . .. . ••• . .. . .. 
67-69 27 15 • • • . . . . . . • • • ... . .. . . . . .. 
70-72 21 18 • • • . . . ... . . . . .. . . . . . . . .. 
73-75 28 10 • • • ... . . . . . . . .. . .. . ... . .. 
76-78 24 lfi 2 ••• • • • . . . . . . . .. • • • • •• 
79-81 16 15 3 ••• . . . . . . . . . • .. . . . • •• 
82-84 6 7 9 4 • • • ••• 1 • • • . .. ... 
85-87 3 4 11 10 2 • • • . . . • •• . . . ... 
88-90 1 1 23 14 3 1 • • • . .. . .. ... 
91-93 • • • • •• 21 16 4 l ••• • •• . . . • •• 
94.!96 • • • • • • 12 17 1 6 ••• • •• . .. ••• 
97-99 • • • • •• 2 9 1 3 ••• . .. . . . . .. 

100-102 • • • • •• 2 10 1 3 ••• . .. .. . . .. 
103-105 • • • • •• 1 1 1 6 1 " .. " .. ••• 
106-108 . . . . . . ••• 1 1 6 ....... .1; I • O ••• 
109-111 • • • ••• • • • • • • 1 5 1 2 • •• ••• 
112-114 • • • . .. . . . ... 3 1 1 • • • • •• 
115-117 . . . . . . 1 1 1 2 • • • • •• • • • ... 
118-120 • • • • •• • • • . . . . .. 1 . . . 1 • •• ... 
121-123 • • • . .. . ' .. ... . . . • • • . .. ,2 .. .. .l. 
124-126 • • • . . . • • • ... . . . . . . . . . . . . . .. . .. 
127-129 . . . . .. . . . ... . . . . . . . . . . . . . .. • .. 
130-132 • • • • •• • • • ... • • • • • • • •• 1 • •• ,l. 
133-135 • • • . .. • • • ... • • • . .. • • • . l. . .. •Jt-.1 

136-138 • • • . .. • • • . . . . . . . . . ... . .. . . . . .. 
139-141 . . . . .. . . . ... . . . . . . . . . . .. . .. . .. 
142-144 • • • • • • • • • ... . . . . .. ... 1 • • 0 . .. 
Avera.:;e length 

~j).3 102,s in mm}· 71.2 '10.7 89.9 93.4 104,3 120.a ••• 126.5 

No. specimens 175 16).7 87 83 16 37 4 10 ••• 2 

1 
The lengths calculated average ,·;ere from the frequencies for each millimeters size 
group, not from the frequency classes given in this table. 
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groups) show growth in the 1934 growing season. Thus the last growing season of each 

age group can be considered as finished and the desjgnated a 6es refer to completed .;rowing 

seasons. Compared to the growth in other localities, this Huron River series of young 

Golden Shiners had an excellent grov,th during the summer of 1933. In general, scales 

of the two-year-old fish indicated a large growth in 1933, but their growth as young in 

1932 was much less than grovvth of the young of 1933. This seems to indicate that condi

tions were better :Bor this species dur in; the sumn"Br of 1933 than during 1932. Maturity 

and the growth rate of the first year appear to be closely related; that is, in any one 

locality, matu~ity is determined by size rather than a.gel. The larger young are the 

first to reach maturity, which is accompanied by a noticeable slackening~\rowth rateo In 

this large Huron River se:r-ies, scales of the two-year-old specimens indicated that those~ 

shiners which attained a large size in their first year and which apparently reached 

maturity early in their second summer, made a small growth in their second year. Converse-

ly those shiners which attained a small growth during their first summer (as was true 

of most of this II year class), were apparently immature during most, if not all of their 

second summer, durin;; which they made a rapid growth. This species therefore appears to 

shovr the phenomenon of growth compensation. 
_,,,• 

All of the specimens of this Huron River series in the II to V year groups were 

mature and would have spawned during the season in which they were collected. The ova in 

all of the females of these four year groups were approximately of the same size (about 

0 .5 mm. in diameter) o If the size of eg?;s contained in the ovaries is an indication of 

the stage of maturity, then all of the one-year-old females, with the exception of a few 

of the smaller individuals, would have spawned in their second summero 'l'hese deductions 

relative to rraturity hold, in a similar way, for the males. The bi~ difference between 

the various age groups of females was in the size of the ovaries and the number of eggs 

•,vhich they contained rather than in the size of the eggso 

1 This princi~le, however, does not appear to be of universal application to the species. 
Hubbs (1921) mentioned that most of the greatly dwarfed Golden Shiners of San Diego 
Rive½ California, become mature at the end of their first year of life. 

/ 



Table II I • .Average standard lengths in millimeters of the -bNo se:x:es 

of Golden Shiners in those age groups containing both sexes. 

The inferior nu..~ber appended to each average is the number of 
specimens upon which the average is based. 

--------------·-·------ _____ .. _______________ .. _._ .. , ----•-·- ·--------
Winters of life 

Loca_l_i t_Y ___ r:: ________ Ji-r - r _t ___ -___ di _r __ I __ S_.· _____ d'_~~~---g.---cfi-I~---2 -----~-V- i_ 
Ki llhain L. VI: 23 

}!Ianistoo l) 
• L ... IV:14 

Alcona Da.rn VI:6~7 

2oss L. VI:26 

l'Jichols L .. IX:16 

Jones L. VI:24 

Watkins L. IX:29 

Third Sister 
L. VI :21 

Huron R~. V:8 

V:19 

Edison L. VI:24 

. . . . . ... 

• • • • . ~ .. . . . . . ... 
• • • • • • • • • ••• • • • • 

93.25 

. . . . . ... •••• 

• • • • 

• • • • 

. . . . 
• • • • 

• • • • 

. . . . 

• • • • 

. . . . 

61.6,,.3 
,J 

. ... 

.... 

• ••• 

. ... 

• • • • 

• • • • 

. . . . 
• • • • 

. ... 

. . . . 
• ••• 

• ••• 

. . . . 

• • • • 

• • • • 

. . . . .... 

. . . . . ... .... 

.... . ... . ... 

. ... . ... 

. ... • • • • . ... 

. . . . . . . . . ... 

. ... 
• • • • •••• • ••• 

•••• 

• • • • • ••• . ... 
--.-..-... .... _,..,.,,,. ___ .. - .., --------------------·-------........ --·---------·------- ------·--·--·----~- -··--·- -
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In the warmer 1</"cl.ters of the southern part of the stat,nost Golden Shiners reach 

maturity early in their second summer. In the colder v.raters of the northern part of 

the state, maturity is usually delayed until the third summer. The approximate size 

at which ma. turi ty is reached is 50 to 70 millimet9rs standard length or 2 1/2 to 3 1/2 

inches in total lenzt.11 o 

This species e:xhibita a sexual dimorphism in gro,Nth rate. The females 6 row faster 

than the males (see '.i:ables II and III, and figs. 2 and 3). Although the Huron River 

series was the only one large enough to demonstrate this difference in the growth rate 

of the sexes, it is assumed ·that the dimorphic [;rovvth :rate is characteristic of the 

species. Since this difference in growth rate first manifests itself in the second year 

of life, coincident with the first year of maturity, it is probable that these two 

phenomena are related. 

Female Jolden Shiners are di st inctly more viable than the :male ( see Table IV). The ab

berant sex ratio in the older age groups is not due to ease in catch in;; spawning females., 

for the two sexes are represented in equal numbers in the tvrn-year-group ( third summer), 

cf which practically a.11 females are mature. A s;_,i_dden drop in the number of males occurs 

following the third summer., and ma.lo s older than four summers ( three winters) are rare. 

Table IV. The numbers of each sex of Golden Shiners in each age group, from 

all Michigan localities. 

Winters of life 
I II III IV V VI VII -----------------------------------------------------·-·-

Males 

Females 

263 

236 

127 

127 

------------·--" 

24 

121 

5 

42 

l 

21 

•• 

6 

• • 

2 

--------·-----------·--------·-------
This minnow, in the light of present knowledge, is one of the best suited for 

pond propagation, to furnish forage fish at hatcheries and to provide bait minnows,. One 

drawback of the western i'orm as a bait minnow for propagation is that it seldom reaches 

a large enough size (4 inches or more) £'or bass and pike bait during its first year of life. 
-b:, 

Therefore the hatch of one year would generally need be carried over a vrinter to reach 
1' 
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this desired size during the second surraner, in the southern part of Michigan. Farther 

north it would often require holding the fish over two winters to produce this size, 

unless faster e;rowth can be induced by battered conditions or by selective breeding. 

II 

Growth studies were made on four collections of the eastern subspecies of the 

GoLlen Shiner (Notemigonus crysoleucas crysoleucas), to determine if this eastern form 

is an appreciably faster growing;., hence a better forage and ba.i t minnow species than 

the western subspecies a1lratus. The dates and localities of these New York collections., 

and the average standard length in millimeters for each a6e group a.re indicated in 

Table V. The Cooper's Pond collection was made with a 100 fto seine; the Bachus pond col

lection vlith a short seine and a gill net; and the Knickerbocker Lake and Snyder Lake 

collections with gill nets. Because of the size-selectivity of the methods of collecting., 

and because of the small number of specimens in these collections, no extensive general

izations on the life-history of this eastern subspecies will be made at this time. 

'11hese data a.re given solely to show the general trend in gro-wth rate. 

On the basis of the data presented in this paper a. summary of the growth of these 

two subspecies is given. at the end of Table V. These data indicate that the two forms 

grow a.t approxirl1ltely the same rate for the first four summers, after which the growth 

of the eastern subspecies (crysoleucas) is somewhat fast,)r than that of the western 

subspecies (auratus). One of the chief advantages of the ea.stern form over the western 

form, as a forage species., would be that larger breeders could be used. Since the 

eastern subspecies is markedly a heavier-bodied fish, it might be expected to give a 

;:;reater production in •,veight, in pond culture, than the western subspecies. 

\ 



Table V. Growth of the eastern form of the Gold en Shiner (Notemigonus crysoleucas crysoleuca.s). 

The four localities listed in this table are in the Hudson River draina:;e in New York State. These New York sr:e cimens 
were obtained during 1934. The average standard length in millimeters is given for each sex in each age group for 
these localities. A summary of the New York localities (eastern subspecies crysoleuce.s) and tho Michigan localities 
(western subspecies auratus) is given for ea.ch age group., at the bottom of the1 table-.--

County ·winters of life 
Pond or Lake; Date 0 I II III rT V VI 

---------~+_..J.pc_._ __ ai_: _ __.:R-___ t?_---=s ___ o-) __ J _____ -Ji _ ____,.;-2.___~_d" __ ..L_ ___ <i" __ ___._.j} 

Columbia 
Bachus Pond, VIII:6 

No. speci.mens 

Knickerbocker L • .,IX:10 
No. specimens 

Rensselaer 
Cooper's Pond, IX:9 

No. specimens 

Snyder's L • ., VIII:28 
No. specimens 

All New York localities 
lifoo specimens 

All New York localities 
No. specimens 

All Michisan localities 
No. specimens 

38.5 
24 

• • • • 
• • • • 

• • • • 
• • • • 

• • • • 
• • • • 

38.5 
24 

38 .s 
24 

41.1 
48 

• • • • 
• • • • 

• • • • 
• ••• 

73.0 
1 

• • • • 
• • • • 

73.0 
l 

•••• . . . . 
• • • • 

• • • • 
••• 0 

• • • • 
•••• 

•••• 
•••• 

73 .o 
l 

64o0 
532 

. ... . ... 

. ... . . . . 
85 .o 

2 

• • • • 
• ••• 

85 .o 
2 

85 .o 
2 

83.9 
254 

• ••• . ... 
. ... . ... 

• ••• 
• • • • 

• ••• 
• ••• 

• ••• 
• ••• 

. . . . . ... 

. ... . ... 
83.0 

6 

151.0 
] 

92.7 
7 

95 .2 
20 

92 .2 
146 

149.0 
1 

. ... 
92.1 

12 

• ••• 
• ••• 

96.5 
13 

. ... . ... . ... . ... 
• ••• • ••• . ... . ... 
• ••• • ••• 
• ••• . ... 
• • • • . ... . ... . . . . 
• ••• . . . . . ... • • • • 

•••• 
•••• 

100.5 
48 

. ... 
• • • • 

168.8 
4 

. ... 
• • • • 

166.0 
4 

167.4 
8 

168.4 
5 

171.0 
4 

• ••• . ... 
167.4 

7 

168.,6 
16 

168.2 
24 

121.8 
21 

140.0 
1 

. ... 
• • • • . ... 
• ••• 
• ••• 

140.0 
1 

187.0 
l 

• • • • . . . . 
• ••• . ... 

169.0 
1 

178.0 
2 

165.3 
3 

150.0 
7 

• • • • . ... 
• ••• . ... 
• • • • . ... . . . . . ... 

• ••• . ... . ... 
• ••• • • • • 
• ••• • • • • 

• ••• • ••• 
• • • • 

o+~ 

• ••• . ... 
133.5 

2 

IX 

207.0 
1 

• • • • 
• • • • 

•••• 

0 ••• 

• ••• 

207.0 
1 

•••• .... 
•••• 

• ••• 
•••• 

• ••• 
• ••• 

• ••• 
• ••• 

207.0 
1 

•••• 
• 0 •• 
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