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NPOTUBOMOSIOXKHbIE OLLNOKU
LLImanbrayseHa n AnekcaHgepa

plex). In any case the elastic notochord
sheath which attaches to both parts of the
cranium must resist elevation of the snout

crocTH wepena. C apyroil cTopoHsl, AHTATOHMCTAMA ITONYMEPETHON MBI AR-
JANTCA He TOJBKO YKasaHasie Memilu (ocobemno m. coracohyoideus), mo u
0UeHL MAaCCHEHAA 3[ech X0pJa, KOTOpad OpH COKPAINEHHN IoJYepenHoll MLIII-
LI CAKHMAETCH, A MOCIe 9TOro B CHAY OOJBNIOH ee YOPYrOCTH BHOBL PACIIH-
pseTcsa u pasgsuraer ofa GIoka ¢ BeHTpanbHoil croposst. B pesyinrare sroro



30-Mar-2015 — 14-Apr-2015

Thank you for your interest in the Zoological Journal of the Linnean Society . Unfortunately, | have to
tell you that focus and format of Professor Dzerzhinsky's manuscript do not fall within the scope of the
ZJLS. It seems to include an important review of the biomechanics of the skull of sarcopterygian fish, and
would be more appropriately submitted to a journal devoted to functional morphology and biomechanics. |
understand the delicate situation attending this submission and suggest that the ms be withdrawn, rather
than rejected, so that it may be submitted elsewhere.

Kind regards,

15-Apr-2015 — 21-Apr-2015

Thank you for submitting this interesting manuscript to Journal of Anatomy . | am so sorry to hear about
Felix Dzerzhinsky. A great scholar.

Unfortunately, in format it is not a good fit for the journal. We would also not be in a position to offer you a
commitment to a quick publication time. Peer review takes several months and then revisions would be
required with a second turn of peer review prior to acceptance. Also, since we are a print publication, our
duration prior to publication is longer than online-only journals.

Since your aim is to quickly get this out in time, given the condition of your friend and colleague, | would
suggest that you consider one of the rapid open access journals such as Peer J or PLOS. They often
offer a fee waiver.

| am sorry we can not be more positive in this case. | hope these comments may assist you and again, |
am so sorry to hear about Dr. Dzerzhinsky. My colleagues at JOA send our best wishes for his improved
health.

Sincerely,



25-Apr-2015 - 16-Mar-2016
Journal of Zoology - Decision on Manuscript

During the two rounds of peer review, we have received two negative reviews for this paper and only one
positive, and the criticism from the first round of reviews had not been fully addressed in the second
version. In such cases, we commonly reject the paper. We understand that there is an emotional context
to this paper, but we must apply the same rules to all the papers we evaluate.

Therefore, the Editor will not reverse the decision to reject this manuscript. However, we can consider a
new version of this paper as a new submission written as an opinion paper, what we call a ‘Letter to the
Editor’, as you are mainly presenting ideas that have not been fully demonstrated but that can be
discussed, BUT only if you are able to fully address all the comments from the reviewers. If you feel that
you are not able to address all the comments, then you should not send us a new version, as it would
then be directly rejected by the Editor, and that decision would be final.

Please consider carefully before you decide how you would like to proceed. If you have any questions,
please let me know.

Kind regards,
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Current Biology

Bite Force in the Extant Coelacanth Latimeria: The
Role of the Intracranial Joint and the Basicranial

Muscle

neurocranium (Figures 1D and 1E). This joint was thought to allow
an elevation of the snout by 15° to 20° relative to the posterior
portion of the skull, thereby enlarging the gape and allowing for
powerful suction [4-7]. In previous functional models, the basicra-
nialmuscle was thought to depress the anterior portion of the skull
from its elevated state, returning it to its resting position [4-7].
However, a recent re-description of the anatomy of Latimeria |
has demonstrated that there is no clear mechanism that could
drive the elevation of the anterior portion of the skull [8, 9]. By
contrast, a distinct ventroflexion of the anterior portion of the skull
from its resting position underthe action of the basicranial muscle
is anatomically permitted [8] and was reported in a living spec- |
imen [15]. As such, we suggest that the intracranial joint and the
basicranial muscle are associated with an enhancement of bite
force rather than mouth closure during suction feeding.

MARC HERBIN

Assistant professor and curatefilat the MUséumiational d Histoire naturelie)
o T r-"__- . _:_,___:___-____-



Current Biology

Bite Force in the Extant Coelacanth Latimeria: The

Role of the Intracranial Joint and the Basicranial

Muscle
Add.mand

We used a static equilibrium model to calculate the bite force [15, 516, 517]. We first

considered the mandible as a free body and performed the bite force calculation generated by
the m. adductor mandibulae on the mandible without the contribution of the basicramal
muscle and intracramal jomt (Figure 2). The magnitude of the perpendicular prey reaction
forces on the mandible was estimated by calculating the moments exerted by the bundles of

the m. adductor mandibulas on the palate-mandible jomt. We caleulated prey reaction forces

for gape angles ranging from 5° to 30°. Next, the antenor portion of the skull comprising the
palate, the mandible. and the ethmosphenoid portion of the nenrocranium was considered as a
free body. The calculation of the moments exerted by the basicranial muscle in conditions of
static equilibrum allowed caleulation of the prey reaction forces generated by the
ventroflexion of the upper part of the head at an angle of 5 and 10°. Finally, the total bite
force of the coelacanth was calculated by sumuming the bite forces generated by the jaw

adductors and the basicranial mmsele and munlhplied by twe to incorperate left and night sides.



Bnagumup Mropesund ApHoneg

N3BECTHO, 4UTO PpaAHLY3CKUA MUHUCTP NpocBeLLeHns (reousunk), xenas
MOHATb, KaK yyaT maTtemMaTuke geTemn, Cnpocusi O4HOro OTNMYHKKA-
MiagLleKnaccHuKka:

"CKonbkKo oypner 2 + 3 ?"

BypOaKkuCTbI-yunTENS HE HAY4YUITN MaribyMKa CYMTaTb, U OH HE 3Harl, YTo
9T0 5, HO OH OTBETUN TakK, KAk OHU C Hero TpeboBanu B LLKONE:

"IAT1O OyaeT 3 + 2, TaK KaK CJlI0OXXeHUue KOMMYTaTUBHO" .

MUHUCTP 00BABUIT, YTO Takoe OBby4YeHNE HUKYOda HE roguTCs, YTo
NOAOOHLIX yuMTenen "MaTeMaTMKoOB" HAO rHaTb U3 LLKOI, a cumTaTbh
aeTen NycTb YYUT KTO YroaHO OPYron - XMMUK, UHXeHep 1 T. n. Ho
pes3ynbTaT NnoaTBepAUsT coumanbHY YCTONYMBOCTL Dypbakuama:
MWHUCTPA CHANKU C nocTta (1 ga)ke ero MMHUCTEPCTBO HE COXPaHU, a
pasgenunu Ha aBa He3aBUCUMBIX).




,EI,By6J'IOHHbII/I yepen Sarcopteryqi

PEKOHCTPYKUNSA
"punugmuctun”

Latimeria
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MexaHniamMm KaHoKmnHa

"noponenugopmHas punnanctunsa"
Laccognathus grossi L




MexaHniamMm KaHoKmnHa

KaHIOKUH;

"I'1pn 0O QHOBPEMEHHOM COKpaLLleHUN
ropasgo bonee MoLHOro m.
sternohyoideus, nepegHsa4
MeXruongHasa mblwila dygeTt nonyyatb

TOYKY OMopbkl B BUAE CMELLAILLErocs
BEHTparibHO OCHOBaHUS
rmobpaHxmManbHOro ckenera, u.ee
COKpalleHune bydeT BbI3biBaTh
aHTEpPOBEHTPanbHOe CMELLeHne
NpoKcumMarbHoro KoHua ceratohyale."

[A3epXXNUHCKUMK:

"Ha camom gerne MmexrmonaHbivi MyCKy I
HEe MOXET, OnMpasiCb Ha Konyny,
cABUraTb rmoung srnepen no OTHOLLEHNIO
K OTUKO-OKLMNUTasIbHOMY OIOKY, Kak He
mor 6apoH MioHxrayseH nogHATbL cam L
cebs 3a Bonochbl." |
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"noponenugopmHas punnanctunsa"
Laccognathus grossi L
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m. coracomandibularis



BapuaHT ‘natunmepua”

MAMP? _ MAMP{

adaykKTop
HUXXHEN YentoCTn

(3) the contraction of the
adductors affects the moment
at the quadrate-mandible joint
(and to some extant the
palatoguadrate-ethmosphenoid
joint). | really don't see how the
force generated by this muscle
can affect the ICJ, since this
muscle doesn't span this joint!

m. adductor mandibulae
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noayYyepenHon
MYCKYJT
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[nowaab reoMeTprMyeckoro nonepeyHnka mmomepos B 30 pa3 Gonblue, Yem
y Xopdbl, a ABYX NoayepenHbiX MyCcKynos — B 6.5 pa3 Gonblue, 4eM y Xopabl.

Kak »xe nogyepenHble MyCKyJibl MOFyT NPOTUBOCTOATL MUMOMEpPaM?




[Tnowanb reomeTpuyeckoro nonepeyHunka mmomepon B 30 pa3 bosblue, Yem
y XopAbl, a ABYX nogyepernHbiX MyCcKyrnoB — B 6.5 pa3 bonblue, 4em y xopabl.

Kak xe noa4vyepernHbie MYCKYJibl MOTYT NPOTUBOCTOATD MuomepaM?

= et

1) Mop4yepenHoi MycKyn UMEET CUMHEPIMCTOB B NULIE OCTarnbHbIX MbILLL, FONOBbI.

2) lNog4vepenHon MycKyn OENCTBYET C pbl4aXkHbIM NpeumyLlecTsom 1.7 nepen,
xopaoun, a mmomepbl 6e3 npenmyLlecTsa (T.e. ¢ NpeumyLiectsom 1).

3) Mpwn NnaBaHUN aKTUBHbI TONBKO MUOMEPLI OAHOM CTOPOHbI, 3HAYUT HAA0
YYUTbLIBATb TOMbBKO MOMOBUHY UX CYMMapHOW CUTbI.

4) NogyepenHon MyCKyr COKpaLlaeTca N30METPUYECKN, a MMOMEPLI NMPW NraBaHUK
YKOpayMBalTCs, 3HAYUT NX CuUna YMEeHbLUEHA NpuMepPHO B 1.5 pasa no cpaBHEHUIO
C U3OMETPUYECKON.

5) Pu3.-nonepevHnK y MMOMEpPOB NpMMEpPHO B 1.2 pasa MeHbLLE reOMeTpuyYecKoro
N3-3a OTKITOHEHWS BOSIOKOH OT YMCTO NPOAOSBHOrO HanpaBfeHns, 4YTo
Heobxoanmo Ansa OgHOPOLHON CKOPOCTU YKOPOUYEHUs Tonwm 6enon myckynaTtypbi.

6) A MOXeT ObITb Yy noa4YepenHoro Myckyna ¢gus.-nonepevyHuk oonbiue
reometTpuyeckoro? To eCtb OH NEepUCTbIN?

i



Traveller (Fisher Scientific, Pittsburgh, PA, USA). Next, mus-
cles were placed for 24 to 72 h in a 30 % aqueous nitric acid

solution (Loeb and Gans 1986). Nitric acid was removed and

replaced by a 50 % aqueous glycerm solution once the con-
nective tissue surrounding the muscle fibers had been
digested. Fibers were separated gently, and 10 to 15 were

the m. adductor mandibulae profundus). The PCSA of the
basicranial muscle was directly measured on the CT scan since
the presence of short fibers in series throughout the length of
the muscle overestimated the PCSA. The PCSA of the anterior
adductor of the palatoquadrate as well as that of the MAMP 7
were also measured on the CT scan slices smce they were

damaged during the dissection.

Table 1 Summary of the mor-
phological data collected in this

study
>

*Physiological cross-sectional ar-
ea measured on the coronal slices
from CT scan acquisition

Muscle

Weight (g)

Mean fiber length {cm)

PCSA (Hem®)

Anterior adductor of the palatoquadmte®
Posterior adductor of the palatoquadrate
Posterolateral bundle of the MAMS
Anterolateral bundle of the MAMS
MAMP 1

MAMP 2

MAMP 3

MAMP 4

MAMP 5

MAMP 6

MAMP T

Basicranial muscle®

9250
26.000
15.000
14.000

3.090

2.790

2600

1.760

2080
16000
63.000

3.734
5039
5.698
3.089
2814
3.840
3209

3.082
2524

2316
2589

1.061
2337
4.867
2483
4275
1.036

0.685
2528

(0.538
1.426
2.481
5.943
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Traveller (Fisher Scientific, Pittsburgh, PA, USA). Next, mus- a
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KNUH [3ep>XUHCKOTrOo

Anazygale anterius

Nervus opticus Il Mesencephalon

Basisphenoideum

Pedunculus olfactorius

Fossa hypophyseos Hypophysis,

pars intermedia

Anazygale posterius

Basioccipitale

Catazygale posterius

Catazygale anterius

CBeTnble CTPENKM NOKa3bIBAOT HaMNpaBleHUs CuIl, KOTopble
HaxoAsALWascsa NoA BbICOKAM AaBlEHUEM Xopaa npunaraeT K
6asncdeHonay v BEHTPanbHOW CTEHKE COEANHUTENBbHO-TKAHHOrO KaHana.
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Mesencephalon

Hypophysis,
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Catazygale anterius
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Four modes of operation of sarcopterygian kinetic skull can
be specified now, as follows.

(1) Fish at rest: all muscles are relaxed, and mouth is closed
due to prevalence of tonic force of the mm. subcephalici
and their synergists in the jaw apparatus over the tonic
force of parietal musculature; this prevalence comes from
the above calculation of PCSAs of these muscles compared
to the cross-sectional area of the notochordal liquid core.

(2) Prey sucking from ambush: powerful burst of contraction
of myomeres of both sides of the trunk causes forcible for-
ward protrusion of the notochord, which immediately sur-
mounts the tonus of relaxed cranial muscles and produces
expansion of the oropharynx.

(3) Swimming: mouth is closed due to prevalence of isometric
force (static contraction without shortening) of the
mm. subcephalici and their synergists in the jaw apparatus
over the force of powerful contraction of parietal muscula-
ture causing body undulations; this prevalence comes from
the aforementioned calculation of PCSAs and from the
well-known fact that the muscular stress progressively falls
with the fibers’ shortening speed.

(4) Prey sucking while swimming: immediate relaxation of the
mm. subcephalici and their synergists in the jaw apparatus
1s enough to allow fast forward protrusion of the intracra-
nial segment of the notochord being driven forward by
continuing swimming performance of the trunk myomeres.

Sarcopterygii

A b oticcoccipitale
ethmosphenoideum < hyomandibulare .
\ S chorda dorsalis
NN,

mandibula

o<

palatoquadratum

AR
» &
— operculum
\ m. subcephalicus
styiohyale
. symplecticumn

Latimeria
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POST SCRIPTUM |

Reviewer: 1

Dear Dr Kuznetsov.

I was very sorry to leam from your Response to Reviewers of the death of Prof.
Dzerzhinsky. It is all the more of a pity because. as you note in the Response, he
would probably have engaged positively with some of my suggestions, and could
have developed the manuscript further as a result. I fully appreciate the constraints
that prevent you from making major modifications to it on your own. Suffice it to say
that I support publication of the manuscript in its present form (subject to some very
minor corrections, listed below). It isn't in perfect shape, but it puts across some
interesting ideas that should definitely be in the public domain, and as it is Prof.
Dzerzhinsky's last paper] feel it would be a great pity for it to remain unpublished.

Best wishes, Per Ahlberg
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