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oscillations of this kind than meteorological ob6ervations made at 
tropical stations. 

If the outcome arrived at by the arrangement of barometl'ic dally 
means for Batana is considered to aff'ord some evidence or indica
tion fol' an oSClllatlOn periodlC in 25.80 days, a Jlll1ch greater 
probabiIity must be attached to the real eXIstence of this fluctuation 
in the obsermtions of magnetic declination made at Greenwich. 

Anatomy. - "Un tlte Form of t!te l'runlc-rnyotome." (First Com
municatlOn). By Prof. J. W. LANGELAAN. (Communicated by 
Prof. T. PLACE). 

The segmented plan of constructlOn of the vel'tebrate animaIs, 
most marked in the muscular system, has led to the conception of 
the myotome. 

Two methods are chiefly employed III establishlllg the f'ol'lll of 
this myotome. The first method is based on the hypothesis of the 
primary connectlOn between muscle and nerve; the second, a more 
direct one, is ba~ed on the dlssection of the intersegmental tIssue. 
Both methods seem eqnally restrlCted m theI!' apphcation, as can be 
concluded ti'om the researches of BARDEEN 1), mOreovel' there IS 

reason to believe, that they will not always yield ('oncordant results. 
The second method is folIo wed in this research. 

I. Tl'unlc-myotome of Petromyzon jluviatifis. (Fig. 1). 

F-'--1--

Fig H. 
torquated in respect to each other. 

1) Anat. Am. Bd. XXIII, NO. 10/11. 

The trunk-myotome of tbe 
adult animal has in general 
tlle form of acrescent, the 
cornua being directed to
wards the cranial end of the 
body and slightly inclined 
to each other. The dorsal 
corllU (fig. 11 CD) reaches 
to the mid-dol'saJ line, while 
the ventral cornu (fig. II 
CV) ends at the mid-ventral 
line ofthe body. Both cornua 
diifel' in length, the dorsal 
being about 1/; longer than 
the ventral, and while both 
reach to t11e mid-plane of 
the body, they are slightly 
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The corpus of thE' myotome shows a kneelike inflection (fig. II K), 
WhlCh is always sitllated nem'er the mid·ventral line of the body than 
the mid·dorsal line. In transverse section (along the line P.P, fig. 1I) 

Fig. lIl. 

'"; L , 

Tl ansvel se seclIon 
thlOUg~L the tl'unk ot 
PetromyzoD; the inter· 
segment al tIssue being 
black. 

the corpus of the myotome is rhomboidal, this 
rhombus being morc and more flattened towards 
the cornlla; consequently the cornua appeal' in 
transverse sE'ction as lamellae in .juxtaposition 
(fig. lIJ L.L.). These lamellae are slightly incurved. 

One side of the rhombus lies in the body SUl" 

face (black in fig. lIj. This snrface is cyIindrical 
In the middle reg ion of the body, the transverse 
section being perfectly eJliptical. The black-coloul'ed 
sllrface of the myotome, must thel'efore be con· 

I sidered as cu t out of this cy lmdrical sUl·face. 
The opposite side of the rholllbus if> tUl'ned 

towards the skeletal·axis and the abdominal cavity. 
In general it has the f>ame fOl'ffi as tlle outer side, 
being only slightly excavated by the abdominal 
ravity, which in this part of the body is cylin. 
drieal, the transverse. section being a perfect eh'cle. 
Both the othel' sides of the rhombus are con· 

gruent and bound l'espectively, a mOre cranjal and a more caudal 
myotome. 

The position of the myotome as a whole in l'ebpect to the sagittal 
plane, passing through the mid·Iines of the body, is f>uch, th at the 
corpus shows an inclination towal'ds the eau dal end of the body. 
Seen in transverse section (along the line FF fig. H) the longest 
axis of the rhombus makes an acute angle with the sagittal axis of 
the body, the vertex of the angle being turned towal'ds the head. 
This caudal inclination of the myotome diminisbes towards the COl" 

nna, so that the COl'nna are nearl.y normal to the surface of the 
body. In consequence of this caudal inclination tbe myotomés over
lap to some extent. This muscular overlapping vades between l/s and 
'/3 in the neighbourhood of the knee, diminishing towards the cornua 
on account of the decrease of the caudal inrlination of that part of 
the myotome. 

The position of the myotome in respect to the dorsoventl'al axis 
is variabie along the body. If AB (fig. II) is a dorsoventral axis, at 
right angle to the sagittal axis, and AE a line tangent to the dorsum 
of the myotome, then we have in the angle AEB a meaSUl'e fol' the 
ante· or retrovel'sion of the myotome in respect to the dorsoventral axis. 

The fi1'st myotomes behind the last branchial eleCt, show a Httle 
3* 
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anteversion, which quickly decreases, so tbat the 4 th and 5th myo
tomes are strictly vertically situated. The following myotomes (as in 
figure II) are retl'oversed, this l'etrovel'sion reaching a maximum of 
10°. Towards the caudal end of the body this retroversion decreases 
and is again l'eversed behind the allal aperture, where the myotomes 
are again antevel'sed. 

The description given here of the myotome applies only to the 
tl'unk-myotome in the middIe region of tile body, the branchial 
apparatus as weU as the appearance of the dOl'sal fins bringing 
ab out notabIe changes in this form. 

11. Tl'unlc-myotome of Acanthias vulgat·is. (Fig. IV ancl V). 

The myotome described in this papel' was situated in that region 
of the body which lies between the thoracic fin and the tirllt dorsal 

~----G 

Fig. VI. 

fin. In its most general features the trunk myotome of Acanthias 
shows a great resemblance with that of Petromyzon, though at first 
view a considerable diffel'ence seems to exist. 

Looking at that surface of the myotome, which forms part of the 
sl1rface of the body, we see it interrupted in two places. 

The lines of intel'ruption are nearly parallel to the sagittal axis 
of the trunk. The first line (LL fig. VI) coincides with the linea 
lateralis, the t:iecond (DL' fig. VI) lies nearer the mid-ventral line 
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of the body. At the plaee of interruption septa of connective tissUê 
descend and seem to divide the myotome into thl'ee parts. One 
part sitllated hetween the mid-dorsal line and the line LL is the 
dorsal part of the _myotome; hetween the lines L~ and DD lies 
the lateral tl,nd between the latter and the mid-ventral line, the 
ventral part of the myotome is situated. 

Oonsidel'ed at the line of interruption, the sllrfitce of the lateral 
part of the myotome seems to be cranially displaced in respect to 
the dOl~al part; this displacement amounts to one half of the breadth 
of the myotome. The same can be observed between the surface 
of the lateral aud the ventral part of the myotome, the lateral part 
being also displaced cranially in respect to the ventral part; this 
displacement does not surpass I/a of the breadth of the myotome. 

If we follow the sept.'l of conneetive tissue at the line of inter
l'llption LL, it is ea&ily seen, th at the myotome is rolled in towards 
the axis of the body and then reversed till it rearhes again the body 
surfare. In most rases the rontinuity of the mllscular tissue at the 
bottom of the fold is broken oif, hut the intersegmental tissue which 
covers the myotome is ahvays continuous. If we now try to umoll 
t11e myotome as much as possible, we find that tlle dOl'sal part 
makes an angle with the htteral part, so that a true knee is formed. 
The top of the kuee is directed towards the head as in Petromyzon. 
The line along ",hich the myotome is folded in, is parallel to the 
sagittal axis of the body, and seems to run over the knee, so that 
the top of the lmee lies at the point f( of figure VI. 

The same ran be observed on following the line I/ D (fig. VI), 
the line of folding being also parallel to the sagittal axiR of the 
trunk. 

The cliiferentiation of the myotome into three parts, ensues th ere
fore from a process of infolding, the lines of folding being parallel 
to the sagittal axis of tIle body. 

If a model of the myotome of Petromyzon is cut out of paper, 
and this myotome folded in along the lines PP and F' F' 
(fig. II), we get a precise illustration of the displacements seen 
in the myotome of Acanthias. The direction in whirh the outer
surfaces are displaced in ):espect to each other is ft direct con se
quence of the form and the curvature of the myotome at the 
places of infolding. The diffel'ence in the extent of the displacement 
of the surfaces along the lines LL and L' L' (fig. VI) is due 
to the fact, th at the fold along the line lJ'Jj' is longcr in the dil'ection 
f'rom outwards to inwal'ds in cOl'rcspondence with the dimensions 
of the myotome. This can be seen in a transverse section thl'ough 
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the same region of the trunk 
of Acanthias, whel'e LF (fig. 
Hl) is the intersegmental tissue 
that divides the dOl'sal from the 
lateral part, while L' F' is the 
septum, that the latter separates 
from the ventral part of the 
myotome. 

The further differentiation of 
the dorsal part of the myotome 
takes places by the same pro ce ss; 
the lines of folding instead of 
being parallel to the sagittal 
axis of the body are in general 
at 1'ight angles to this axis. 

There are th1'ee of these lines, 
agreeing with the number of 
peaks which the dorsal part of 
the myotome shows. These lines 
considered from outwards to 

---..;:::::o-:-:..::!I __ .c:f. inwards, are originally normnl 
~ to the surface of the body, then 

Transverse section thl'ough the trunk curved with the r01l\'ex side 
óf Acanthias; the intel'segmcntal tissue tUl'ned ventrally and towards 

black. Natural size. the body surfaces. This cm'va-
ture is most marked in the third line of folding (A fig. VII), reclwned 
from the mid-dol'sal line, the first one being nearly a straight line 
normal to the body surface and to the sagittal axis. These lines 
of folding are vjsible on a transverse section, because septa of inter
segmental tissue stretch out jnto the fold, The curved lines (A fig. VII) 
are the transverse sections of these septa. 

The lateral part of the myotome shows no further differentiations. 
The ventral part has only one line along which the folding of the 

myotome is well marked; consequently this part of the myotome 
shows only one peak turned to the caudal end of the body, 

The myotome considered as a whoie, as in Petromyzon, has a 
Cc.'tudal inclination. This indination is most marked at the knee. 
Considering only the dorsal part, we see this inclination diminish 
towal'ds t11e mid-dorsal Ijne, so that the most dorsa,l part of the 
myotome is about nOl'mal to the sUl'face of the body. This "most 
dorsal part is elongated irrto a dOl'sal COl'nu ((}J) fig. VI). In trans-
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verse section Wf' find therefore tbese dorsal cornua as lamellae in 
juxtaposition (fig. VII CD). 

When tbe direetion of tbe myotome is reversed at a line of fol
ding, tbe same bappens witb the sense of tbe inclination, so tbat 
these parts show a slight cranial inclination. Tbe folding of the 
myotome together with the inclination produces the elongated and 
peakshaped form of the myotome at these lines of folding. The 
myotomes thns cover eaeh other as hollow, pointed tubes telescopeu 
into each other. In the transverse section (fig. VII) 1 indirates the 
section of the fir8t peak direrted cauclally, 2 the peak turned towards 
the head and 3 the second peak turned to the caudal end of the 
body (fig. VI resp. 1, 2, 3). In consequenee of the inelination ofthe 
dOl'sal part of the myotome, these lines of folding are not quite at 
right angles to the sagittal axis, hnt are also slightly inclined. This 
is tbe reason wby we findr only part of these lines in a transverse 
section, wbich is normal to the sagittal axis. 

Prom a transverse sertion we can judge the extent of the muscu]ar 
overlapse. Concordant with the increasing inclination from the mid
,dorsal line to the first lateral line, we see the overIapse inerease to 
abont 3/4, At the lmee the inclination l'apidly decreases. In the 
laterfl,l part of the myotome the inelination is in significant and the 
ovel'lapse less than l/~. In the ventral part the inclination inrreases 
at fir8t and then decreases towal'ds the mid-ventl'alline; the muscular 
overlapse does not sm'pass l/~. Tbe ventral part terminates at the 
mid-ventral line in a ventral COl'nu (CV fig. VII, fig. V) turned 
cl'anially. This ventral COl'nu is mneh shol'tel' than the dOl'oal rOl'nu. 

In order to get some idea of the dimensions of the myotome I 
have measured the length of earh of the tbree parts into whirh the 
myotome is divided up. These meaSUl'ements have been made over 
the surtace of the myotome and this slll'ftlCe was also folIo wed where 
it is folded in. In this way I have found fol' the myotome described : 

Length of the dOl'sal part 350 mm.; the lateral part 90 mm.; the 
ventral part 190 mmo The length of the whole myotome is thel'efol'e 
630 mmo and of this "/m belong to the dOl'sal region. 

I have made the s~me measmements in the myotome of Petl'o
myzon. If it be conceded that thc point5 J( (fig. II aud fig. VI) 
where the knee is loeated in both myotomes, are coi'responding points, 
I have found: Length of the dorsal part, from the mid-dol'sal line 
to the lmee 33 mm.; the latero-venh'al part, from the knee fo the 
mid-ventral line, 26 mmo The whole length of the myotome was 
therefore 59 mm., and of this also GG f 100 i5 contributed to the 
dorsal regioll. 
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If we compal'e the dorsal region in Petromyzon and in Acmithias, 

it is evident that this region is, stL'ongly reduoed in the, latter ; 
notwithstanding this, the same part. of the whole 'myotome belongs 
in both cases to the dOl'sal region, If this be t1'l1e in general, it 
seems to' me, that the red~ction of the dorsal region i~ the principa:r 
moment which has led to the folding of the dorsal part of tbe 
'myotome, 

In figures IV and :V the position of the rib, in relation to the . 
myotome, is indicated by a crossed Hne. The rib is located in the 
intersegmental tissue, that divides the dorsal from the lateral part 
of the myotome., The jnnction of the rib with the skeleton, lies, a 
little caudally in Jlespect to the knee of the myotome; the rib itself 
is turned to the caudal end of the body ,concordant with the caudal 
inclination of the myotome, In a transverse section, -thl'ee, successive 
ribs are cut through. 

Geology. - "On tlte di1'ectio'n and the sta1,ting point of the diluvial 
ice motion ovm' the Nètlterlanas." By Prof. EUG. DUBOIS. 

(Communicated by Prof. J. :v.I. VAN BEMMELEN). 

Referring to the "Beschl'ijving van' eenige nieuwe g1'onrlboringen," V, 
by Dr. J. LORIÉ" l'ecent.lY published in the "Verhandelingen der 
Koninklijke Akademie van Wetensehappen, 2àe Sectie, Deel 10, N? 5", 
t.o \vhich, on p, 20 and 21, the authoL' has added a critiqlle of some 
conc]usions in.. my communication to the Academie: "Tlte geologica{ 
'stI'Uctu1'e of the Honclsrug in Dl'entlte and the o'l'igin ol that 1'idge" 
(Pl'oceedings of the meeting of Saturday, June 28; 1902, Vol. V, 
p. 93 sqq.), I beg leave to make the following remarks, 

rhe critique of that' eminent student of the geology of the NetheL'
lands is. based on sncl! an incorl'ect ltnd' incomplete statement of 
my' conclusioilS 'a.nd of the facts, that the reader cannot bllt l;egal'd 

• those conclusions as being of a rash chal'acter, which in fact they 
have not. 

,Indeed, having said that he does well agl'ee with my opinion 
regal'ding the siructurc of the 'Hondsl'ug, Dl'. LORIÉ continues as 

) 

follows 1) : 
"Anothel' case it is with a particularit.y mentioned on p. 4: and 

5". (This l'efers to 12 lines on p, 96 and 97 of the Proceedings.) 
"In pit XLI therc was t'ound a bouldel' of quart.zite, having' a 
diameter of 0.35 1\'1., cleft iuto two picces, in sneh a mauner 

1) This quotation has been translaled from the Dutch of Dr. LORIÉ hy m'e, 
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FiC- I. 

Jo1c. IV. 
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Fig. V. 

Trunkmyotome of Acanthias; ventra! part in natura! size. 


