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Introduction To The WRMA Johnson Summary Report

The World Record Muskie Alliance (WRMA) was formiedJanuary of 2004,
assembling a dedicated group of sportsmen whati@hgly that the controversy over
the legitimacy of the current All Tackle World Reddviuskellunge could be resolved by
the use of modern technology and unbiased methcaistioentication.

Our pledge is to hold the World and Canadian restwdhe same standard of measure by
confirming the length, weight, and method of captiar each. Our hope is that this

effort will also help to unite muskellunge anglegsproviding a general consensus in the
various recognized muskellunge records.

The WRMA authentication process has relied heayplgn the work of independent
experts who evaluated known photographs and oémeaining evidence relevant to the
IGFA All Tackle World Record Muskellunge. All higtical eyewitness testimony,
statements, and photographs have been carefulliirized to help determine their
relevance and accuracy.

For those readers familiar with our earlier resleatitere are of course many similarities
and parallels that can be drawn between this 20B8MW Johnson Summary Report and
the 2005 WRMA Spray Summary Report.

For anyone seeking further information or additice#erence material regarding the
work performed by the WRMA and their experts, a poghensive review of the 2005
Spray summary report can be obtained free of chaygesiting

www.worldrecordmuskiealliance.com

We humbly ask the IGFA, media, and the entire aiggiommunity to please accept this
report as our findings regarding Mr. Johnson’s 18u&kellunge records.

Photogrammetry I ntroduction

The following is a brief pre-face that will providegeneral background for interpreting
the photogrammetric solution that DCM Technicah8mrs provided and Imaging
Forensics peer-reviewed.

Photogrammetry is the art, science, and technaddbgptaining reliable information
about physical objects and the environment thrabglprocesses of recording,
measuring, and interpreting photographic imagesan also be thought of as the
sciences of geometry, mathematics, and physics ioeahbhat use the image of a 3D
scene on a 2D piece of paper (photograph) to réwmts reliable, and accurate model
of the original 3D scene.



In short, photogrammetry basically reverses thagaraphic process described above by
converting the flat 2-dimensional photographic iemfack into the original 3-
dimensional world.

Photogrammetry has been successfully used teteo$ands of times to accurately
determine the locations of marks and objects Idtey the items in the scene are not
available for measurements. It is fast becomistaple in courtrooms for law
enforcement reenactment crime scenes due to itdreess.

DCM Technical Services

Mr. Dan Mills of Toronto, Canada-based DCM Techhigarvices is the number one
expert and instructor in the use of the Photomadml&ware which was employed to
determine the maximum possible length of the miiskge in the photographs said to
represent the current IGFA record.

Camera/ Case M easur ement

The co-owner of Esox Angler Magazine, Mr. Davidrirana, used a calibrated Nikon D-
70 camera with an AF-S Nikon 17-55mm 1:2.8 G Eslentake the photographs of Mr.
Cal Johnson’s mounted muskellunge under the dinecti DCM Technical Services.
Noted muskellunge historian Mr. Larry Ramsell, algarking under the direction of
DCM Technical Services, measured the bottom frotetrior width of the wooden frame
of the case surrounding Mr. Cal Johnson's mounteskeilunge at 65 11/16".

What isa Pear Review

The peer review process aims to make authors meatéandards of their discipline and
of science in general. Since reviewers are gegeargperts from a given field, the
process of peer review is often considered critic@stablishing a reliable body of
research and knowledge.

| maging For ensics

The results of DCM Technical Services findings loa IGFA record muskellunge were
formally peer reviewed by Imaging Forensics, arepehdent firm located in Fountain
Valley, CA. Mr. George Reis of Imaging Forensiaswhe reviewer and is regarded as
another top expert in the field of photogrammetrdys peer review of Mr. Mills work
assures a scientific solution that adheres to ijieelst of professional standards.
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BACKGROUND

This report summarizes DCM Technical Services Inc.’s photogrammetric evaluation of
historic photographs of one muskellunge (muskie) fish caught by Cal Johnson in 1949. A
total of three photographs (Figures 1a — 1c) were provided of the historic muskie, referred
to as the “fresh muskie” for the remainder of the report. The height of the angler was
unknown and could not be used in the analysis of the muskie length. Also provided to
DCM Technical Services Inc. were photographs of what was reported to be the same fish,
mounted in a display box, referred to as the “mounted muskie” for the remainder of the
report. DCM Technical Services Inc. did not attend the restaurant/bar that the muskie was
display at but provided direction to the photographer to ensure that photographs were
taken in a manner that would allow photogrammetric measurement. Using the results of
the mounted muskie measurements, scale measurements were taken from the mounted
muskie to transfer onto the fresh muskie for direct scaling. With the calculation methods
used in the fresh muskie length, any perspective that was present in the photographs
between the film plane and the fresh muskie would have resulted in an overestimation in
the calculated length of the fresh muskie.

Figure 1la — photograph of fresh muski.
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Figure 1b — photograph of fresh muskie.
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Figure 1c — photograph of fresh muskie.
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Photographs provided and used in the photogrammetric analysis of the mounted muskie
were included as Figures 2a — 2c.

Figure 2a — photograph of mounted muskie. o

Figure 2b — photograph of mounted muskie.



Figure 2c — photograph of mounted muskie.

PHOTOGRAMMETRIC ANALYSIS

After reviewing the photographs of the fresh muskie, it was determined that there was
insufficient information present in the photographs to complete a 3 dimensional
photogrammetric analysis of the fresh muskie. The effective camera settings at the time
of exposure were not able to be determined due to insufficient control points present in
the photographs. The position of the fish and how it was suspended in each of the fresh
muskie photos changed in each of the photographs making a 3 dimensional
photogrammetric solution not possible. It was determined that there were sufficient
visible points to complete a direct scaling of the fresh muskie from dimensions of the
mounted muskie.

To complete this direct scale analysis, dimensions from the mounted muskie needed to be
determined. The mounted muskie existed in a boxed display at a restaurant/bar but was
not available to measure directly. Photographs were taken of the mounted muskie using a
calibrated camera. Using these photographs and the known camera information, an
analysis of the dimensions of the mounted muskie was completed using commercially
available photogrammetry software, PhotoModeler v6. The points that were marked and
measured on the fresh muskie were shown in Figures 3a and 3b. A scale measurement
was used from the existing frame around the display. The interior width of the frame at
the bottom measurement was provide as 65-11/16" and used for scaling purposes in the
photogrammetric analysis.
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Figure 3a — Photograph of mounted muskie with PhotoModeler solved points shown,
scale reference points shown in red.

Figure 3b — Photograph of mounted muskie with PhotoModeler solved points shown,
overall length points shown in red.

The tip of the snout to the eye (points 42 — 41 and highlighted in red in Figure 3a) was
measured to be 5.669 inches on the mounted muskie. The tip of the snout to the top of the
gill flap where it met the body (points 42 — 51 and highlighted in red in Figure 3a) was
measured to be 10.209 inches. Both of these measurements were completed
photogrammetrically using PhotoModeler 6. Following the assumption that the head
dimensions cannot be changed any appreciable amount during the mounting process,
these were considered to be the most accurate dimensions for use in scaling the fresh
muskie. The top of the jaw (snout) was measured rather than the bottom of the jaw since
it was more suitable for the direct scaling. It could be seen in the mounted fish that the
bottom jaw would extend slightly further than the top of the jaw if the muskie’s mouth
was closed. A closed mouth would have resulted in the bottom jaw extending beyond the
top jaw much less than 1 inch. Also during the photogrammetric mapping of the mounted
muskie, the overall length of the mounted muskie was determined. Using the points



highlighted in red in Figure 3b, the overall calculated length of the muskie was found to
be 58.9” with an accuracy of +/- ¥”. These points were chosen to best compensate for the
curvature in the mounted muskie but the length might be slightly longer since an
intermediate point could not be determined along the body so a straight line distance was
taken between points 32 — 51. A two point measurement was also taken from the
highlighted point on the snout (point 42) to the highlighted point on the top of the tail
(point 18) and found to be 54.8” with an accuracy of +/- ¥4”.

As stated earlier in this report, the fresh muskie photographs were not suitable for use in a
full 3 dimensional photogrammetric solution so a simplified method of direct scaling was
utilized to determine the length of the fresh muskie. Direct scaling has very limited
applications and an overall reduction the accuracy of the resulting measurements. The
base concept of direct scaling from photographs is that one real world dimension is
known and using that dimension and the corresponding length on the photograph, other
dimensions on that same photograph can be determined using proportions. For this to be
valid there needs to be minimal perspective present between the photograph plane and the
plane of the object that is to be scaled directly. The known dimension that is being used
for scale measurement also needs to be in the same plane as the section that is being
direct scaled. While almost every photograph contains some amount of perspective, the
effect will be that the length that is direct scaled will always be AT MOST, the length
that is calculated. This means that if a photograph has no perspective present then the
dimension (in this case the length of the fresh muskie) would be determined relatively
accurately. If perspective were present then the length would be overestimated and would
represent the upper bound of the possible length. In the case of the available photographs
of the Johnson fresh muskie, all three of the photographs appeared to have minimal
perspective present between the fresh muskie (which was hanging vertically) and the
camera film plane. A total of six length calculations were completed on the three
available photographs to ensure that the calculated lengths were consistent between the
photographs. The three photographs with six measurement configurations were included
as Figures 4a — 4f and the pixel lengths marked. The red lines represent the approximate
location of the start and end of each measurement. Actual measurement were completed
in PhotoShop and the red lines with the measured pixel distance inserted after the fact.
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Flgure 4a - fresh muskie photograph with eye Flgure 4b - fresh muskie photograph with gill
measurement shown. flap measurement shown

Flgure 4c - freshmuskle photograph with eye  Figure 4d - fresh mskie photograph ih gill
measurement shown. flap measurement shown.
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Figure 4e - fresh muskie photograph with eye Figure 4f - fresh muskie photograph with gill
measurement shown. flap measurement shown.

In each instance of the photographs, the measurements were scaled on the left side of the
fish and the eye and gill flap measurements taken from the mounted muskie were derived
from the right side. Considering that a fish is symmetric and the consistency of the final
calculated results, the effect of the change in right to left side for scaling was deemed
negligible. The head of the fresh muskie also had a slight bend from being suspended
from a gaff in Figures 4a — 4d. This would have an effect on the overall scaling but the
consistency of the calculated results using three photographs and 2 different scaling
points (the eye and gill flap) would also suggest that the effect was negligible. The slight
effect can be seen in the resulting length calculations from Figure 4c and Figure 4d but
the overall results show the fish to consistently be scaled between each photograph.
Using the pixel counts shown in Figures 4a — 4f and the snout tip to eye and snout tip to
gill flap measurement derived off of the fresh muskie, the following length calculations
were derived.

Fish lengthincnes = (Fish lengthixes X Mounted muskie scale lengthineres) / Mounted muskie scale lengthpixeis

Using the pixel dimensions from Figure 4a and the calculated snout tip to eye length of
5.669 inches the following length was calculated



Fish Iengthinches = (3310pixels X 5-669inches) / 370pixels

Fish lengthinhes = 50.7 inches

Following the same calculation through with all of the measurements shown in Figures
4a — 4f the following overall lengths were determined

Fish Scale Scale Calculated

|engthpixels measurementinches |engthpixels |engthinches
Fig. 4a 3310 5.669 370 50.7
Fig. 4b 3310 10.209 668 50.6
Fig. 4c 3150 5.669 360 49.6
Fig. 4d 3150 10.209 667 48.2
Fig. 4e 3504 5.669 403 49.3
Fig. 4f 3504 10.209 699 51.2

The overall length of the fish was calculated to range from 48.2 inches to 51.2 inches.
These lengths represent the longest possible length of the fresh muskie seen in the
photographs. Any perspective present in the photographs would result in the calculated
lengths being an overestimation of the true length. The three photographs did not appear
to have appreciable perspective present between the fish and the film plane so the
resulting length calculations were considered to be true representations of the fresh
muskie length and not overestimations of the length. The accuracy of the resulting length
calculations was within +/- 2 inches. Using this upper and lower accuracy, the length of
the fish could have ranged between 46 inches to 53.2 inches with the true length likely
being approximately 50 to 51 inches.

I trust this answers the questions that you had about the length of the fresh muskie shown
in the three photographs.

p
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Dan Mills
DCM Technical Services Inc.
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Imaging Forensics, Inc.
18627 Brookhurst St. PMB 324
Fountain Valley, CA 92708

Peer Review of:

Photogrammetric Solution of Historic Muskie Lengths - Johnson 1949 Muskie
By DCM Technical Services, Inc.
Dated January 18, 2008

| have reviewed the above-mentioned report for methodology, inclusion of valid
variables and margin of error.

In this report, the methodology used was appropriate for the content of the
photographs, the mounted Muskie, and the information available about the
objects in the images.

In my opinion all relevant variables were considered, and referenced, in the
analysis.

The report includes a margin of error that appears to be consistent with the
available data and the methods employed in making the measurements.

In my review of this report | find that the methodology, inclusion of valid variables
and stated margin of error were all appropriate for the images analyzed based on
their content and the information known about the objects in the photographs.

George Reis

Imaging Forensics, Inc.
March 24, 2008



Introduction To Muskellunge Girth Comparison Study

This section of the WRMA Johnson summary report @mpare a photograph said to
represent the IGFA all tackle world record muskadje with a photograph of another
large, impeccably verified fish.

Part 1 - Visual Comparison

The first part of our Girth Comparison Study wilsually compare the 33.5" recorded
girth of Mr. Johnson's muskellunge to the aforenosetd control fish. The primary
focus of this exercise will be to compare the rdedrmeasurements to the photographs
in a girth to length ratio.

(A)

Fish / Angler I dentification

(A) Mr. Thomas Gelb 11-30-06 WI - G 28.50" L 638" W 51.125 Ibs.
(B) Mr. Calmer Johnson 7-24-49 WI - G 33.50" LB®' W 67.50 Ibs. (IGFA record)



Taxonomic Description

We will start this study by pointing out that aluskellunge are proportional. This
includes a direct correlation between the oveiahagnd side width measurements for
muskellunge with a similar girth to length ratidhis will be further explained later in
this section.

"Taxonomic Description of MuskellungéEsox Masquinongy (muskellunge): body
long and oval." quote from Rod Ramsell, fisheries biologisinhesota DNR. (A
Compendium of Muskie Angling History 3rd editionlvme 2, pp. 645. 2007. Larry
Ramsell).

Taxonomy is defined as the scientific classificatoethod by which biologists
categorize species of organisms in an orderedmytbtat indicates natural relationships.
It is the science, laws, or principles of biologicissification.

Under no circumstances is a muskellunge body sitapel, or even close to it. This is a
biological truism that encompasses all muskellupgeticularly larger specimens that
will always have a laterally compressed oval shafi@s is a very consistent
characteristic with muskellunge that have an exoept girth.

In basic terms, in order for the fish that Mr. Jstim is holding to be classified Bsox
Masquinongybiology mandates that it must have a lateralliypessed oval shaped
body. In short, the photographic side width of @askellunge with an exceptional girth
must be the predominant feature.

For additional information on muskellunge taxonommtten in 1978 by the late Mr. Ed
Crossman;

http://books.google.com/books?id=uP149RJA2IAC&paERIMg=PA1&dg=%22Cross
man%?22+%22Taxonomy+and+distribution.%22&source=was&QpGXLfODB-
&sig=0kAGLpB59yUQIRZhDw5knOhG28I#PPA3,M1




(A) (B)

Note: The reason the tail of Mr. Johnson's muskeluhas been slightly lowered is to
compensate for it being compressed.

Proportional Correlation

The two fish above demonstrate how closely the tzovatomical features of adult
muskellunge can correlate to one another by thette green lines denoting similar
fin and gill location. The green lines confirm ti&h are lined up and proportioned
correctly to one another and can be rightfully usedhis study.

Although these fish are not in perfect alignmeime, photographs are still very well
centered on the fish as illustrated with the anatahfeatures closely lined up in this
comparison. With that said, the vast majority bbgraphs are not suitable for this
application due to differences in camera tilt, @ngind other variables.



(A) (B)

Note: A small but equal space was purposefullydefiveen the fish and the yellow lines
above for viewer comparison purposes.

What isa Girth to L ength Ratio?

The given dimensions of any fish can be broken damchexpressed mathematically into
a girth to length ratio. This is defined as theniver of times the girth can be divided into
the length, expressed here as G/L. In this regoetG/L number will be converted into a
percentage of length value, expressed as G/L%.

The girth of a muskellunge is generally considehexigreatest measured circumference
point of the body that is located between the patend ventral fins (the two sets of
paired fins).

The overall length is measured from the tip ofltdveer jaw to the end of the longest lobe
on the caudal (tail) fin.



The only requirement to visually compare the reedrdimensions is to have a good full-
length, same-plane, undistorted vertical side \p&ato as we have in (A) and (B).

To calculate the G/L% of a muskellunge, divide girégh into the length and multiply by
100. For this study we will only be working withet recorded measurements to calculate
the G/L% for a visual assessment.

(Recorded girth/recorded length) x 100 = girth émgth ratio (G/L) converted into a
percentage value G/L%Reduced formulaG/L x 100 = G/L%.

(A) 28.5"/53.00" = .5377 G/L x 100 = 53.77 G/L%
(B) 33.5"/60.25" = .5560 G/L x 100 = 55.60 G/L%

What these percentage figures represent are gedsanements that equal over one half
of the overall length of the fish, or more than@&W.%.

It should be noted that because a hypothetical 80"x25"x 50", or 20"x 40" all
have identical 50 G/L percentages, a line up adelexamples comparatively sized in
length would appear strikingly similar despite twerall difference in dimensions.

Similarly, grown muskellunge with the same G/L%aa¥ length will look proportional
in a fish line up, provided the recorded measureésmare accurate and the camera
placement, tilt, and angles are reasonably comsiste

It is equally as important that the image be aatlis&le view of the fish without rotation
that reveals either the belly or back. The othevin photographs of Mr. Johnson's
muskellunge cannot rightfully be applied to thigdyof scrutiny due to this rotation.

It must also be completely understood that becthesgirth to length ratio is comparing
the girth to any given length, different lengthhfisan only be compared properly by
showing the images at the same length as with G&4)(B).

Moving on, the recorded measurements of Mr. JoHasouaskellunge have been
expressed in a 100% mathematically accurate G/lctdn now be visually compared
to the control specimen, and the fish itself. @gly, the reported 55.60 G/L% of the
IGFA record in (B) should visually appear widerrh@).

The 55.60% for Mr. Johnson's muskellunge is a b&dk and white number based on
the measurements provided by the affidavits therasel



Part 1 - Conclusion

Now that we have visually assessed Mr. Johnsonskeflunge as it relates to the control
fish and it's own-recorded G/L%, there is obviouslyroblem with either the recorded
dimensions, or photograph (B) said to support tiigsensions because the fish is
noticeably thinner than (A). Obviously the IGFAoed does not visually coincide with
it's own recorded dimensions expressed as 55.60%reiThis is strong visual evidence
that the photograph and/or recorded dimensions stdahto the IGFA simply cannot be
that of a 60.25" muskellunge with a 33.5" girth.

A special thank you is extended to Mr. Thomas @elparticipating in this study as well
as WRMA chief researcher, Mr. George Will for hisumdbreaking research.

Part 2 - Weight Formula Comparison

In this short exercise we will apply the standad@-8veight formula on the same two fish
(A) and (B) to determine the calculated formulagiiand then compare it to the
recorded weight.

girth x girth x length / 800 = estimated weight

Formula weight Recorded weight Difference
(A) 53.81 Ibs. (A) 51.125 (A) +2.685 Ibs.
(B) 84.52 Ibs. (BJ).5 Ibs. (B) +17 Ibs.

The percentage difference between the estimatetutarweight calculations and the
recorded weight respectively are:

(A) - 5.25% (B) - 25.185%

Part 2 - Conclusion

Please consider that the IGFA record muskellungeahaanormous 25.185% discrepancy
between the formula weight and the recorded weighiie the control specimen has a
more acceptable variance of 5.25%.



The 25.185% discrepancy with Mr. Johnson’s fismtdies either a pronounced problem
with the 800 formula, or a problem with the recatdiémensions set forth on the
affidavits

This formula has been used by both fresh and satwaaglers alike for years and is
considered a reliable method for approximatingcbmeect weight for all types of
cylindrical shaped fish using only accurately relsat measurements.

Of course, the standard 800-weight formula is nterided to be regarded as science like
photogrammetry. We included this exercise onlggsess the general accuracy of the
recorded measurements of the IGFA record.

However, the 25.185% gap between the formula weightrecorded weight is yet
another separate variable that reinforces otheitsethat pervade this report. Without
guestion, this problematic theme becomes increbsthfficult to reconcile without
simply doubting the recorded dimensions of the IGEéord

Of Further Interest

The outdoor publication "Sports Afield" publishefbamula that was devised to
calculate the weight of "pike shaped fish" durihg 1940's (and beyond) while Mr.
Johnson was working as a prominent staff writene formula would later be proven to
be inaccurate and subsequently replaced with tirerttly accepted 800 formula. The
officially listed Sports Afield formula in place veh Mr. Johnson registered his fish in
the Field & Stream contest in 1949 was:

Girth x girth x length / 1000 = estimated weight
33.5"x 33.5" x 60.25" / 1000 = 67.61 pounds
(The above calculations are for the IGFA world réloof 67.5 pounds)

Considering Mr. Johnson was one of Sports Afieldjazanes long time top writers
throughout the 1940's, he would have certainly [zaeare of the existence of this
formula. Most coincidentally, the 1000 formulaegvMr. Johnson’s fish a weight of
67.61 Ibs, which is only fractionally different théhe recorded weight of 67.5 Ibs.

Please be reminded the 800 formula weight for Minn3on's muskellunge is 84.52
pounds, a 25.185% discrepancy from the dimensiosrsto on the affidavits.

Reference source: (A Compendium of Muskie Anglingtéty 3rd edition volume 1, p.
634, 2007. Larry Ramsell). (Circa 1940's Sporteldfmagazines).






