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Report on the Development or Sea.les :f'ran the 

Int•gument in Cutthroat and Steelhead Trout 

by 

G. M. Clandinnin 

Since the discovery ot lenses; scale structu r e, the interpretetion 
, 

of seale structure, and the develoJltlent or soales, have in certain fields, 

been subject s of scientific investigation. To present a history or such 

studies here is impossible, but it is neoessary- to mention the namas or soma 

of the workers in the tield-partieularly those r sponsible for most of our 

lmowledge of the hi stogenèsis of seale structure. some of the :f'irst investi­

gators were: Mandl, illiamson (18.51), Ba.ude2ot (187.3), Hoter (1889), D.eatsch 

(1890-94), a~d Ussow (1900). 1. Stuart Thomson (1904), bas presented an ex­

cellent review or the work of these men. Since that time Tims (1906). Hase 

(1907), Taylor (1916), Padget (1920), and Creaser (1926) have dc:ne further 

research on the structure and growth ot fish scales in relation to the 1nter­

pretat1on ot their 11:t'e-history. The invèetigations of Klaatsch and Padget 

were done on trout material end seem to be the most deta1led, espeoially with 

r terence to the earliest stages of seale development. 

I e.m indebted to Dr •• A. Clemens and to Dr. o. Moc. Mottley for the 

e'u.tthros.t end teelhea.d trout material ueed in my work. These samples of 

11 Ter-f'ed try :f"rom the Cowi.ohan ish Ratchery, vte e teken et intervals of one 

week during the months ot April, Vay, June, July and August during 1932; 

preserved in 4i formolin and sent to the Pacifie Biological tation. 

This paper rev1ews the appearance or distribution or the scale and 

the beginning ~r developmant of scale papillae and scales in the fry of teel­

head end Cutthroat trout. 
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To determin the distribution or the se le J;ftpilla e over the body, the 

akin wes rem.oved, steined in Delatieldts h matoxylin for 5·6 minutes nd 

observed low gni:t'ioation. 

tiret a peere.nce of scal papillae seemed, with a few exoeptione, 

to depend upon the longth rather than th a e of the tr,. ost of the exceptions 

ocourred in th earli r stagee o development, Wb.en unusually long fey ( "'teal­

head J cm.) aho1f8d no sign of scale papillae while thoee ot the same length but 

olda.r by a we k, hfld 2-.3 rows or papill e. No exampl s were encountered in 

whioh 11 fry showed equal developrnant ot pillee wi th tho of the eame age 

but or re ter 1 ength. 

The :tiret papilltie male theil.4 appearence in c;-t elhe d try about 2.6 

cent1metres in len th, nd 1n eutthroAt or 2.8 to .3 oentimetres in le th. 

e papillae appee as a s1ng1e row of ciroular pl t salon the lateral line 

xtendin âlmost trcn th pectoral tin to the adipose fin ( t elhea.d 2.6 cm., 

1. 1 and 11). One 1 rger specimen { teelhA d 3 cm., Fig. III and IV), there 

a t~o or 'thr e rowa of papillee along the lat ral line trom just b ind th& 

opercul.um to the eau el egion, and 5-6 ows in he region of the dorsal fin. 

Development proceeda more r pidly in the Tent al direction ( ig. VIII and IX). 

The papillao are nrr nge two to oh myotome in rows which eut directly croee 

the tzrycomma.ta ( Fi • IX)• 

nie to the tact tb.at the pap1lla change in position to allo the cal a 

to c,ye lap, they baoane more d1tticult to dist1nguhh as development proceeds; 

charactor1st1c more noticeabl in the heavy-sldnned Outtbro t. 

Tb d velopment of' the scale papillae waa d termined trom lon itudinal 

and tr nsver e sections of st•elhead try, stained with b.aama.toxylin. 

Fey 2.; centimetres lo (FiB• XI and XII) eb.ow en pidermis tour to tive 
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thiok. The ep1dermie en.velops the .nt1re f?"'f inoluding' tl\e dorsal 'tin, nd 

is de ply invaglnated in the ~agion of the laterel line. Th r 1a. at this 

st ge, no indication ot ses.le apillae, but it 1s interesti ng to not t'h t 

th developing caudal tin ray show a ver:, similar appee.ranoe t o that of the 

oo.le which a'J)pear 1 ter. e 1'1n rays a pear in orose s ction (Fi • It) es 

a etrlp f retraetive, substance,, ju t beneath the ep1derm1 and 1,ni.rroun ed by 

cell~, whic stain more deeply than thé 8ur ound.1ng tissue; s do the solero­

blasts which leter envelop the soal s. 

e the scale papille begin to develop at the 2.6 cm. sta , in the 

St lhoad, the skin shows a thin epidel'm:1 and~ 1 tively fie loose d~rmis. 

An eg8re te of deeply staining celle appears in th dermis. This oell m8ss 

sprèe.ds 1 tself out llorizo:nte.lly and the cells become erre.n ed in two oiroular 

, pl tes-- teelhead, 2.8-; œn. l3etween theee two plates s layer o~ highly re­

fractive ubste.noe appears. , This is the first appe e.nee t the acale sub­

eteno. 

Whan ti·~at ob enable tbis str il> doas n.ot extend throu.ghout the en tire 

length ot the ap!ll e; it 1 thickest t the centre and thins out towe.rds 1ta 

border. On tu~ther development the scale sub tane spreads its lt througb.out 

the entire length and •:ldth or the apilla • amrhile the papill&e row out 

in e horizontal direction. In this way a oircule.r plate, l.11ng parallel to 

the upper surteo · or the tish, or1ginates 1:mmedi ·tely beneath the epid rmis. 

t tint the scales lie nti rely in tho do:!n i s nd ·p rellel wi th the 

surface or the body (Jl'tg. XI!I an.êl XIV) . At this st ge th solerobla ts on 

the upper st.U'faee ot the se le a~e longer and oloser togeth r than ont lonr 

ur ace. 1t be1'ore the c le are l rge nou to erowd e ch other, they ss 

f'ran th ori insl ho izont 1 position, into a position oblique to the upper 

eurt ce-- teelheo.d, ;.y cm., (Fig. XVII! and XIX). 
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Oont9111poraneousl7 w1 th this change ot poei tion all the lay rs of the 

ak1n have gro,m in th1.olœess . The epidermie con.aists of 8- 10 layer or cella, 

and the celle ot the dermie have under-gone proliteration so that the soala 

papillae lie in a layer ot l011se tissue. The posterior end ( that turned 

towerd the tai l of the animel) rai ses 1 tHlf gradually , , while the enterior 

end becan.os eunk 1n the deeper layera of the dermia. The change in position 

ot the scale appeara to oome about tbrough a prolU'eretion or epidemal oells 

beneath the posterior end of the scu11.le and developnent of oonneotive tissue 

between t epidermie and the anterior end or the ecale. 



Humbel' ot Row• of Fe.pilla• in RoErions 1, 2, 3. 4. A ab.ove, B below the 
latera1 Une. 

Re ion 

.Length & ate Ta.ken A 

2 • .5 cm. 

2.8 cm. J'une 6, l9Jl l 
If lJ, " 1 
" 20, " 1 
tf 21. .. l 

J.O cm. June ,. 1931 
" 20, " l 

27, 1f 1 
1uly •4, If 1 

;.2 em. 1uly 27, 1,;1 2-3 

;.4 cm. July 4, tt 3-4 

3.7 cm. J'uly 4, Il ; .. 6 
" 4, lt 5-6 

Steelhead batcbsd April 25 , 1~;1. 
a . ceptions. 

l 

B 

-

.. 

1 
l 
l 

2-3 

3-4 ,_, 
4-,5 

Stealhead 

2 4 

A B A B A D 

-
l l 1 -
l l l 
l 1 l 
l l - l 

l l :1. 
2 J 2-J 4-.S 2 1..:.2 
2 ) 3 3-4 1-2 2 
2: ' 2-J )-; 1-2 2 

5-6 ;-6 .5-7 4-6 4 .4-,5 

6-7 ;-& 6-7 8-11 :5-6 5-6 

10 1.5 10 1.4 10-12 8-9 
1 7-8 8 12 .5-6 ,-6 



Number of . ows ot Pa pillae in egi one 1, 2, 3, 4. J.. aboTe, B below the l rsl 
line. 

Cutthroat 

Region l · 2 4 

Length & te teken. A B A A B A 

2.5 cm. 

· 2.8 cm. J'une 6, 1931 -
ff 13 • il 

" 20, " -tt 27, " :Tru.y 4, 
" 11, " .. 

3.0 cm. Juno 20, .1,:s1 
Il 27, it l l 

1 ly 4, it l 1 .. 
- u 11. " l l l 

3.2 cm. June 20, 1931 1 l l 
fl 27. tt l 1 l 

Jul 4, If l 1-2 l 1 
fl 11. " 1 l - l 

J.4 cm. J'une 27, 19)1 l 1 ... l 
J"uly 4, " 2-3 2 2-3 S-7 2-; )-4 2-) 2-, 
" ll, 11 2-3 2-J 2-) 3-5 4-.S S-6 2-3 2-J 

J.6 cm. J"Uly 11, 1931 2-3 2-3 2-J 1-3 1-3 2-3 ,-s 

#- Exoaptiona 
Length 1'1t>m noee to c udal :tin. 
CUtthro t hatched ay 2, 19:,1. 


