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What is a georeference?



What is a georeference?

A numerical description of a place that can be mapped.



What we have: locality descriptions

ID Taxon Locality description Stratigraphy

1 Anchisauripus 

hitchcocki

232 ft in from west portal, Sugar Loaf 

Tunnel. North Branford, CT.

Triassic. “Posterior shales.”

2 Littorina palliata 6-8 ft below surface of post-Pleistocene 

bog, 0.25 mi S10E of intersection of Shore 
Dr. & Killams Point Rd. Branford, CT.

Quaternary. Holocene.

3 Clathropteris 

meniscoides

NH RR cut, East Haven, CT. Late Triassic. Newark Supergroup. Shuttle 

Meadow Fm.

4 Rangifer tarandus 11 ft below surface, Quinnipiac clay pits. 

North Haven, CT.

Quaternary. Pleistocene.

5 Diplurus 

longicaudatus

W slope of Totoket Mountain, south part 

of Durham, CT.

Newark Supergroup.

6 Fucusopsis 

angulatus

Southington, CT. Triassic.

7 Pomperaugoxylon 

connecticutense

David Blersch farm, on N slope of Horse 

Fence Hill. Southbury, CT.

Late Triassic. Newark Supergroup. South 

Britain Fm. Pierce Hollow Mbr.



What we want: localities we can map



Why georeference?
• Correct geographic and specimen identification data = dependable 

occurrence data

• Occurrence data validates the importance of paleontological and biological 
collections

○ Distribution of populations and species ranges

○ Phylogeography

○ Niche modelling

○ Conservation planning and biodiversity management

• Provides uncertainty data, which allows data to be evaluated with regards 
to its fitness for research application and resulting quality of output.



The scale of the georeferencing problem for 
natural history collections…

~2.5x109 records

~6 records per locality*

~14 localities georeferenced 
per hour*

~15,500 years

* based on the MaNIS Project



Darwin Core Location Terms

● higherGeography

● waterbody, island, islandGroup

● continent, country, countryCode, stateProvince, county, 
municipality

● locality

● minimumElevationInMeters, maximumElevationInMeters, 
minimumDepthInMeters, maximumDepthInMeters



Darwin Core Georeference Terms

● decimalLatitude, decimalLongitude

● geodeticDatum

● coordinateUncertaintyInMeters

● georeferencedBy, georeferenceProtocol

● georeferenceSources

● georeferenceVerificationStatus

● georeferenceRemarks

● coordinatePrecision

● pointRadiusSpatialFit

● footprintWKT, footprintSRS, footprintSpatialFit



What is a georeference?

A numerical description of a place that can be mapped.



Location: 
New Haven, 
Connecticut

Coordinates: 
41.30861, -72.92468 
(NAD27)

Method: Point



What is a acceptable georeference?

A numerical description of a place that can be mapped,

and that describes the spatial extent of a locality and its 
associated uncertainty.



Location: 
New Haven, 
Connecticut

Coordinates: 
41.30861, -72.92468 
(NAD27)

Uncertainty: 7642m

Method: Point-radius



What is an ideal georeference?

A numerical description of a place that can be mapped,

and that describes the spatial extent of a locality and its 
associated uncertainty

as well as possible.



Location: 
New Haven, 
Connecticut

Coordinates: 
41.30861, -72.92468 
(NAD27)



41.3140700218,-72.9980689033,41.3220310218,-72.9971369033,41.3221090218,-72.9971379033,41.3221880218,-72.9971529033,41.3232630218,-72.9977139033,41.3233130218,-72.9975119033,41.3233600218,-72.9973499033,41.3235460218,-
72.9969139033,41.3237240218,-72.9965319033,41.3238540218,-72.9962709033,41.3239860218,-72.9960459033,41.3241130218,-72.9958569033,41.3242620218,-72.9956609033,41.3248380218,-72.9949859033,41.3288310218,-72.9889919033,41.3302080218,-
72.9887869033,41.3312170218,-72.9873549033,41.3312470218,-72.9873049033,41.3330490218,-72.9849959033,41.3373860218,-72.9832539033,41.3384340218,-72.9812139033,41.3387680218,-72.9804469033,41.3389240218,-72.9801779033,41.3401040218,-
72.9776489033,41.3401030218,-72.9772899033,41.3401030218,-72.9772139033,41.3401430218,-72.9766639033,41.3407120218,-72.9751129033,41.3408890218,-72.9748309033,41.3409790218,-72.9746449033,41.3410430218,-72.9744559033,41.3421160218,-
72.9714459033,41.3441240219,-72.9709679033,41.3442230219,-72.9710309033,41.3443220219,-72.9710929033,41.3467060219,-72.9738199033,41.3474680219,-72.9730439033,41.3473170219,-72.9728549033,41.3472650219,-72.9726069033,41.3473580219,-
72.9724009033,41.3475170219,-72.9723389033,41.3476210219,-72.9707899033,41.3479110219,-72.9683159033,41.3477900219,-72.9680619033,41.3477870219,-72.9677279033,41.3473680219,-72.9676499033,41.3472640219,-72.9676349033,41.3471520219,-
72.9675929033,41.3466970219,-72.9674719033,41.3453640219,-72.9668029033,41.3450600219,-72.9665079033,41.3448310219,-72.9662199033,41.3442020219,-72.9652599033,41.3438840219,-72.9646429033,41.3438330219,-72.9645429033,41.3437970219,-
72.9644479033,41.3457650219,-72.9642439033,41.3464080219,-72.9641779033,41.3460830219,-72.9635389033,41.3460590219,-72.9633789033,41.3460490219,-72.9631919033,41.3461840219,-72.9627939033,41.3461700219,-72.9627169033,41.3461740219,-
72.9620099033,41.3466430219,-72.9619049033,41.3489830219,-72.9612479033,41.3490280219,-72.9604379033,41.3490970219,-72.9586479033,41.3495350219,-72.9584289033,41.3503840219,-72.9577459033,41.3503680219,-72.9574359033,41.3502680219,-
72.9553589033,41.3502570219,-72.9552819033,41.3501990219,-72.9547269033,41.3492020219,-72.9530119033,41.3475470219,-72.9537949033,41.3473550219,-72.9532689033,41.3472250219,-72.9526809033,41.3472250219,-72.9523069033,41.3471950219,-
72.9522269033,41.3471950219,-72.9519859033,41.3470240219,-72.9518929033,41.3468030219,-72.9517189033,41.3466570219,-72.9515319033,41.3441450219,-72.9508279033,41.3437950219,-72.9527719033,41.3429880219,-72.9533989033,41.3425230219,-
72.9544709033,41.3424970218,-72.9553479033,41.3421930218,-72.9553379033,41.3419760218,-72.9553599033,41.3415530218,-72.9556259033,41.3410090218,-72.9560309033,41.3408460218,-72.9562009033,41.3407650218,-72.9564799033,41.3406500218,-
72.9567729033,41.3402010218,-72.9571499033,41.3398970218,-72.9570479033,41.3373650218,-72.9540039033,41.3370910218,-72.9515689033,41.3370470218,-72.9511759033,41.3367230218,-72.9483019033,41.3365560218,-72.9468159033,41.3361520218,-
72.9432339033,41.3361450218,-72.9431709033,41.3364390218,-72.9423749033,41.3367170218,-72.9416599033,41.3360520218,-72.9407159033,41.3359090218,-72.9405119033,41.3356170218,-72.9396529033,41.3355190218,-72.9378729033,41.3354110218,-
72.9360709033,41.3353580218,-72.9351909033,41.3353520218,-72.9350409033,41.3353500218,-72.9349159033,41.3352100218,-72.9338589033,41.3350140218,-72.9316919033,41.3348880218,-72.9304139033,41.3347720218,-72.9292549033,41.3346950218,-
72.9281279033,41.3345730218,-72.9269769033,41.3344940218,-72.9248809032,41.3341090218,-72.9202719032,41.3340940218,-72.9200479032,41.3341030218,-72.9199319032,41.3340620218,-72.9187629032,41.3339780218,-72.9181029032,41.3338810218,-
72.9164109032,41.3335630218,-72.9131589032,41.3331600218,-72.9124519032,41.3324930218,-72.9113009032,41.3315170218,-72.9096509032,41.3312790218,-72.9092429032,41.3311030218,-72.9089469032,41.3308050218,-72.9084509032,41.3272020218,-
72.9025359032,41.3279020218,-72.8988229032,41.3280840218,-72.8977389032,41.3283230218,-72.8964959032,41.3286000218,-72.8948659032,41.3287420218,-72.8941069032,41.3288790218,-72.8933199032,41.3279800218,-72.8929819032,41.3283200218,-
72.8918899032,41.3284710218,-72.8916929032,41.3290300218,-72.8925449032,41.3302760218,-72.8928709032,41.3313130218,-72.8897049032,41.3325390218,-72.8888649032,41.3326380218,-72.8881379032,41.3330350218,-72.8856679032,41.3331700218,-
72.8846739032,41.3332190218,-72.8843649032,41.3332860218,-72.8840499032,41.3333470218,-72.8836939032,41.3334640218,-72.8832289032,41.3335140218,-72.8829119032,41.3336940218,-72.8817829032,41.3340090218,-72.8764819032,41.3340010218,-
72.8761069032,41.3348690218,-72.8697899032,41.3360860218,-72.8660929032,41.3364640218,-72.8637269032,41.3359730218,-72.8630209032,41.3361710218,-72.8621809032,41.3364330218,-72.8622169032,41.3367100218,-72.8620929032,41.3369960218,-
72.8601969032,41.3354230218,-72.8608549032,41.3324600218,-72.8621459032,41.3315820218,-72.8625349032,41.3302060218,-72.8631289032,41.3274950218,-72.8646279032,41.3268760218,-72.8648619032,41.3244970218,-72.8656199032,41.3239300218,-
72.8660629032,41.3237320218,-72.8662389032,41.3230790218,-72.8665109032,41.3215200218,-72.8671949032,41.3212200218,-72.8672709032,41.3209940218,-72.8673099032,41.3207530218,-72.8673519032,41.3204520218,-72.8674319032,41.3203750218,-
72.8674229032,41.3197030218,-72.8677029032,41.3157050218,-72.8694569032,41.3130010218,-72.8707239032,41.3096290218,-72.8721369032,41.3095350218,-72.8719939032,41.3094020218,-72.8720949032,41.3093970218,-72.8721809032,41.3093230218,-
72.8722309032,41.3092700218,-72.8721969032,41.3092600218,-72.8722769032,41.3092370218,-72.8723489032,41.3091350218,-72.8723969032,41.3091810218,-72.8723899032,41.3091910218,-72.8724899032,41.3090700218,-72.8725069032,41.3090260218,-
72.8725579032,41.3089940218,-72.8726219032,41.3089590218,-72.8726539032,41.3088840218,-72.8726759032,41.3088450218,-72.8726799032,41.3087620218,-72.8726829032,41.3086990218,-72.8726569032,41.3086720218,-72.8726059032,41.3086010218,-
72.8725939032,41.3085610218,-72.8725949032,41.3085490218,-72.8726299032,41.3085240218,-72.8726359032,41.3085310218,-72.8725949032,41.3085130218,-72.8726169032,41.3084970218,-72.8726429032,41.3084600218,-72.8726509032,41.3084440218,-
72.8726579032,41.3084880218,-72.8725969032,41.3084590218,-72.8726019032,41.3084160218,-72.8725989032,41.3084120218,-72.8726559032,41.3083810218,-72.8726589032,41.3083620218,-72.8726469032,41.3083440218,-72.8726499032,41.3083160218,-
72.8726319032,41.3082990218,-72.8726439032,41.3082970218,-72.8726209032,41.3082740218,-72.8726329032,41.3082300218,-72.8726189032,41.3082900218,-72.8726509032,41.3082870218,-72.8726759032,41.3083250218,-72.8726629032,41.3083100218,-
72.8727029032,41.3083020218,-72.8727239032,41.3082530218,-72.8726719032,41.3082120218,-72.8726359032,41.3081920218,-72.8726439032,41.3081480218,-72.8726269032,41.3081280218,-72.8726399032,41.3081380218,-72.8726549032,41.3081510218,-
72.8726689032,41.3081830218,-72.8726769032,41.3082020218,-72.8726759032,41.3081970218,-72.8727009032,41.3081970218,-72.8727289032,41.3081860218,-72.8727619032,41.3081780218,-72.8727599032,41.3081360218,-72.8727609032,41.3081210218,-
72.8727149032,41.3081440218,-72.8726759032,41.3081290218,-72.8726559032,41.3080600218,-72.8726729032,41.3080110218,-72.8727219032,41.3079720218,-72.8728189032,41.3077990218,-72.8729229032,41.3078140218,-72.8730249032,41.3069770218,-
72.8737109032,41.3025710218,-72.8768439032,41.3016310218,-72.8777609032,41.3004610218,-72.8784919032,41.2980140218,-72.8794259032,41.2964960218,-72.8803479032,41.2932190218,-72.8824039032,41.2915040218,-72.8836519032,41.2894590218,-
72.8849979032,41.2889980218,-72.8853019032,41.2882950218,-72.8856879032,41.2881830218,-72.8857699032,41.2881070218,-72.8858259032,41.2880270218,-72.8858949032,41.2879380218,-72.8859579032,41.2855460218,-72.8874939032,41.2854380218,-
72.8875849032,41.2847840218,-72.8875729032,41.2834700218,-72.8875289032,41.2823620218,-72.8874079032,41.2807540218,-72.8875689032,41.2790240218,-72.8877859032,41.2780700218,-72.8873009032,41.2770730218,-72.8873059032,41.2763920218,-
72.8872939032,41.2760060218,-72.8873439032,41.2755360218,-72.8872649032,41.2750610218,-72.8873019032,41.2747520218,-72.8873189032,41.2723520218,-72.8872529032,41.2722370218,-72.8878499032,41.2700340218,-72.8882689032,41.2699220218,-
72.8882899032,41.2694950218,-72.8883719032,41.2691320218,-72.8884409032,41.2673960218,-72.8887709032,41.2672610218,-72.8887969032,41.2663540218,-72.8889689032,41.2655590218,-72.8883439032,41.2634860218,-72.8882659032,41.2553710218,-
72.8897099032,41.2551320218,-72.8870979032,41.2545770218,-72.8869449032,41.2540040218,-72.8868519032,41.2538350218,-72.8869449032,41.2535780218,-72.8873099032,41.2534490218,-72.8873729032,41.2532330218,-72.8873489032,41.2529640218,-
72.8872639032,41.2528590218,-72.8872559032,41.2527650218,-72.8872789032,41.2526600218,-72.8873879032,41.2525720218,-72.8875279032,41.2524320218,-72.8876759032,41.2522100218,-72.8880409032,41.2520400218,-72.8882749032,41.2519590218,-
72.8883759032,41.2516720218,-72.8885629032,41.2515380218,-72.8886169032,41.2514330218,-72.8887029032,41.2512920218,-72.8888269032,41.2512100218,-72.8889279032,41.2511460218,-72.8890059032,41.2510470218,-72.8891609032,41.2510180218,-
72.8893639032,41.2510120218,-72.8895349032,41.2510230218,-72.8899469032,41.2510410218,-72.8903199032,41.2511050218,-72.8906619032,41.2512160218,-72.8910119032,41.2512200218,-72.8912259032,41.2511500218,-72.8914799032,41.2510430218,-
72.8916809032,41.2509680218,-72.8918019032,41.2508370218,-72.8919189032,41.2507420218,-72.8919819032,41.2506350218,-72.8920819032,41.2504000218,-72.8923039032,41.2503150218,-72.8924259032,41.2501960218,-72.8925309032,41.2497990218,-
72.8926419032,41.2496920218,-72.8927629032,41.2496330218,-72.8929319032,41.2496250218,-72.8930749032,41.2496530218,-72.8931809032,41.2497200218,-72.8933129032,41.2498990218,-72.8935449032,41.2499700218,-72.8937299032,41.2499900218,-
72.8939569032,41.2499700218,-72.8942789032,41.2499260218,-72.8947169032,41.2498830218,-72.8948699032,41.2498090218,-72.8949599032,41.2496390218,-72.8950599032,41.2493890218,-72.8951129032,41.2492740218,-72.8951819032,41.2491860218,-
72.8953499032,41.2489760218,-72.8960629032,41.2488870218,-72.8963169032,41.2487240218,-72.8966179032,41.2486010218,-72.8969239032,41.2485020218,-72.8972519032,41.2484940218,-72.8973989032,41.2485300218,-72.8975679032,41.2485850218,-
72.8977369032,41.2488310218,-72.8983969032,41.2488430218,-72.8985289032,41.2488270218,-72.8986509032,41.2487850218,-72.8988519032,41.2487060218,-72.8991159032,41.2486300218,-72.8992739032,41.2484960218,-72.8994749032,41.2483330218,-
72.8996439032,41.2481440218,-72.8997899032,41.2480640218,-72.8997969032,41.2479770218,-72.8997809032,41.2478780218,-72.8997279032,41.2478140218,-72.8996549032,41.2477110218,-72.8994909032,41.2475880218,-72.8994059032,41.2474800218,-
72.8993799032,41.2473410218,-72.8993909032,41.2471980218,-72.8994539032,41.2470630218,-72.8996279032,41.2469640218,-72.8997759032,41.2468810218,-72.9000079032,41.2468010218,-72.9002249032,41.2467020218,-72.9003409032,41.2465550218,-
72.9004619032,41.2464040218,-72.9005729032,41.2465050218,-72.9010019032,41.2467790218,-72.9014929032,41.2469970218,-72.9019739032,41.2471460218,-72.9024119032,41.2473010218,-72.9029719032,41.2473450218,-72.9032939032,41.2473230218,-
72.9034899032,41.2472760218,-72.9038219032,41.2471800218,-72.9040759032,41.2470450218,-72.9043449032,41.2469660218,-72.9044559032,41.2470100218,-72.9046519032,41.2471610218,-72.9048149032,41.2472960218,-72.9048999032,41.2474130218,-
72.9048939032,41.2475920218,-72.9047199032,41.2476990218,-72.9046509032,41.2478980218,-72.9046249032,41.2480780218,-72.9044869032,41.2482290218,-72.9043969032,41.2487090218,-72.9044239032,41.2489280218,-72.9044239032,41.2491070218,-
72.9043819032,41.2493770218,-72.9042809032,41.2502560218,-72.9043069032,41.2505970218,-72.9042809032,41.2509430218,-72.9041309032,41.2515230218,-72.9039149032,41.2519200218,-72.9036559032,41.2520980218,-72.9035889032,41.2521940218,-
72.9035079032,41.2522250218,-72.9034149032,41.2522730218,-72.9032729032,41.2523090218,-72.9031459032,41.2524420218,-72.9030349032,41.2525210218,-72.9029919032,41.2527440218,-72.9028599032,41.2528780218,-72.9028609032,41.2530140218,-
72.9028809032,41.2531210218,-72.9027759032,41.2532080218,-72.9026599032,41.2532760218,-72.9025059032,41.2533510218,-72.9023159032,41.2534410218,-72.9020199032,41.2539210218,-72.9014279032,41.2542880218,-72.9011559032,41.2544070218,-
72.9010679032,41.2549420218,-72.9009909032,41.2553360218,-72.9007949032,41.2555910218,-72.9004469032,41.2555910218,-72.8999579032,41.2555210218,-72.8996669032,41.2552450218,-72.8998269032,41.2552800218,-72.9002959032,41.2552100218,-
72.9005409032,41.2550620218,-72.9006809032,41.2548710218,-72.9006809032,41.2547010218,-72.9005779032,41.2545180218,-72.9003899032,41.2547930218,-72.8998549032,41.2549560218,-72.8997039032,41.2551040218,-72.8992819032,41.2551170218,-
72.8990499032,41.2556440218,-72.8966149032,41.2560280218,-72.8947099032,41.2568000218,-72.8940929032,41.2574560218,-72.8936609032,41.2598000218,-72.8937789032,41.2618200218,-72.8948569032,41.2627080218,-72.8953229032,41.2636600218,-
72.8960729032,41.2661150218,-72.8991669032,41.2667240218,-72.8992709032,41.2677130218,-72.9008159032,41.2679240218,-72.9013609032,41.2680360218,-72.9015919032,41.2681240218,-72.9017699032,41.2685020218,-72.9018739032,41.2689570218,-
72.9026929032,41.2689920218,-72.9027819032,41.2689870218,-72.9028369032,41.2689190218,-72.9029809032,41.2686390218,-72.9036109032,41.2685610218,-72.9037769032,41.2685330218,-72.9038659032,41.2685600218,-72.9039169032,41.2686350218,-
72.9038959032,41.2687020218,-72.9037379032,41.2690230218,-72.9030179032,41.2690580218,-72.9029459032,41.2690900218,-72.9029199032,41.2691190218,-72.9029429032,41.2691660218,-72.9030699032,41.2693380218,-72.9034359032,41.2698330218,-
72.9045179032,41.2702640218,-72.9057279032,41.2703540218,-72.9058419032,41.2704620218,-72.9058959032,41.2706700218,-72.9058489032,41.2715630218,-72.9053839032,41.2721840218,-72.9052979032,41.2723270218,-72.9052119032,41.2723420218,-
72.9047809032,41.2725080218,-72.9044029032,41.2730000218,-72.9041099032,41.2733100218,-72.9044719032,41.2733360218,-72.9047299032,41.2735300218,-72.9048509032,41.2736540218,-72.9047089032,41.2735690218,-72.9044889032,41.2734970218,-
72.9040459032,41.2737760218,-72.9036109032,41.2741000218,-72.9033519032,41.2744460218,-72.9032669032,41.2752420218,-72.9032159032,41.2760960218,-72.9037839032,41.2765080218,-72.9037909032,41.2768050218,-72.9037389032,41.2768960218,-
72.9034639032,41.2772450218,-72.9032049032,41.2776080218,-72.9031709032,41.2784880218,-72.9035669032,41.2806360218,-72.9048069032,41.2809130218,-72.9052359032,41.2811020218,-72.9055299032,41.2815680218,-72.9063229032,41.2821890218,-
72.9068219032,41.2831140218,-72.9063269032,41.2832630218,-72.9078819032,41.2832850218,-72.9079269032,41.2833420218,-72.9079239032,41.2834110218,-72.9078729032,41.2834440218,-72.9078209032,41.2834480218,-72.9077339032,41.2832850218,-
72.9060809032,41.2832770218,-72.9059609032,41.2857790218,-72.9054289032,41.2858880218,-72.9054709032,41.2858890218,-72.9057259032,41.2861380218,-72.9056859032,41.2861370218,-72.9054159032,41.2865160218,-72.9054279032,41.2865240218,-
72.9053519032,41.2880980218,-72.9051279032,41.2885820218,-72.9049209032,41.2886620218,-72.9049209032,41.2887130218,-72.9049589032,41.2887070218,-72.9050429032,41.2880610218,-72.9081069032,41.2880440218,-72.9082559032,41.2880950218,-
72.9082559032,41.2886950218,-72.9054719032,41.2887710218,-72.9050059032,41.2888050218,-72.9049529032,41.2888530218,-72.9049709032,41.288901021

Location: 
New Haven, 
Connecticut

Coordinates: 
41.30861, -72.92468 
(NAD27)

Polygon: 
Method: Shape



Protocol: MaNIS/HerpNET/ORNIS (MHO) 

Guidelines

GBIF Best Practices
● Uses point-radius representation of georeferences

● Circle encompasses all sources of uncertainty about the 

location

● Formalizes assumptions, algorithms, and documentation 

standards that promote reproducible results

● Methods are universally applicable



https://www.idigbio.org/wiki/images/1/1e/GeoreferencingQuickReferenceGuide.pdf



Named Place: Towns, farms, quarries, street address, junctions, 

rivers…

Offset from a named place: Distance along a path (e.g. along a 

highway),  distance at a heading (e.g. miles N), orthogonal 

offset (e.g. miles N and E)

Coordinates: GPS, verbatim lat-long, grid system

Problems/More than one possibility

Locality Types



Sources of Uncertainty
20° 30’ N 112° 36’ W

Scale Uncertainty (ft) Uncertainty (m)

1:1,200 3.3 ft 1.0 m 

1:2,400 6.7 ft 2.0 m 

1:4,800 13.3 ft 4.1 m 

1:10,000 27.8 ft 8.5 m 

1:12,000 33.3 ft 10.2 m 

1:24,000 40.0 ft 12.2 m 

1:25,000 41.8 ft 12.8 m 

1:63,360 106 ft 32.2 m 

1:100,000 167 ft 50.9 m 

1:250,000 417 ft 127 m

● Coordinate uncertainty
● Map Scale
● The extent of the 

locality
● GPS accuracy
● Unknown datum
● Imprecision in direction 

measurements (N vs. 
NNE)

● Imprecision in distance 
measurements (1km vs. 
1.1km)

NAD27 vs. WGS84



http://manisnet.org/gci2.html



● Measuring tools, lat-
long markers in Map 
Labs

● Satellite vs. map view -
old quarries may be 
visible

● Good for mapping 
addresses

● Polygons for 
determining extent



Measuring tools

Outcrops, 
roadcuts, quarries



Measuring tools

Outcrops, 
roadcuts, quarries

Geology
http://mrdata.usgs.gov

/geology/state/



Measuring tools

Outcrops, 
roadcuts, quarries

Geology
http://mrdata.usgs.gov

/geology/state/

Township-Range-
Section
http://www.metzgerwil

lard.us/plss/plss.html



automated georeferencing

verification & correction

batch processing

geographic visualization

uncertainty determination

collaborative georeferencing

interoperability
multi-lingual

kml export



Typ
ical G

EO
Lo

cate 
W

o
rkflo

w
pushepatapa creek, trib. to pearl river, 
7.8 miles north of bogalusa at hwy 21; 
Washington; LA; USA

Georeferencing Algorithm

Visualize, verify & adjust  output 
coordinates & uncertainties

Data Entry &
Preparation

Automated
Processing

Manual
Verificatio

n

latitude: 30.88797
longitude: -89.83601
uncertainty radius: 48m
uncertainty polygon: 
30.88823,-89.83641, 
30.88815,-89.83634, 
30.88808,-89.83622…

1

2

3



Visualization: Base Layers



Lawrence, Kansas



4 miles N of Lawrence, Kansas



Common problems faced by paleo collections:

● Old towns which no longer exist.

● Railroad cuts which have belonged to seven different railroad companies over the 
years.

● Quarries which have changed names or closed.

● Localities based on “Mr. Smith’s” farm or other locally familiar terms (locally familiar 
at the time of collection and often not on published maps).



GNIS - USGS Geographic Names Information System

● some historical names

● lots of feature names:

○ dams

○ topographic 
features

○ water bodies

http://geonames.usgs.gov/pls/gnispublic/



● good for historical 
names

http://www.getty.edu/research/tools/vocabularies/tgn/index.html



Map Store
● downloadable pdfs of 

maps

● historical maps

of different scales

● modern with 

satellite imagery

● geopdf toolbar

for coordinates

http://tinyurl.com/USGSMapStore



USGS Topo map, Lawrence Quadrangle, 1885Three Sisters, SW of Lawrence, KS? 



For links to Guide to Best Practices, Georeferencing calculator, 

Georeferencing Quick Guide: 
http://herpnet.org/Gazetteer/GeorefResources.htm

iDigBio Georeferencing working group: 

https://www.idigbio.org/wiki/index.php/Georeferencing

For powerpoints, notes, resources: 

https://www.idigbio.org/wiki/index.php/GWG_Second_Train_the_Trainer
s_Workshop

For videos of talks:
https://vimeo.com/album/2163673

To find out more….



Google Maps: maps.google.com

Google Earth: http://www.google.com/earth/index.html 

GEOLocate: http://www.museum.tulane.edu/geolocate/

ACME mapper: http://mapper.acme.com/

USGS map store, for historical map PDFs: http://tinyurl.com/USGSMapStore

Getty Thesaurus, useful for Old & alt. names: bit.ly/Getty-TGN

Geonames: http://geonames.usgs.gov/pls/gnispublic/

LatLong crosshairs for Google Maps: www.canadensys.net/latlong-crosshairs

Hard to find localities: www.fallingrain.com

PLSS/TRS: www.earthpoint.us, http://www.metzgerwillard.us/plss/plss.html

UTM map: www.dmap.co.uk/utmworld.htm

UTM calculator: http://www.earthpoint.us/Convert.aspx



http://www.openstreetmap.org/: free, editable map of the world
http://global.mapit.mysociety.org/: can give you administrative boundaries if you have a lat-long (could 
be useful for verifying localities outside the US)
http://www.oldmapsonline.org/ and http://www.davidrumsey.com/: historical maps
http://www.gelib.com/ng-topo.htm: topo map overlay for Google Earth
http://mrdata.usgs.gov/geology/state/: geology layers for Google Earth
http://www.nrcan.gc.ca/earth-sciences/geography-boundary/geographical-name/11680: natural 
resources of Canada
http://www.lib.utexas.edu/maps/map_sites/cities_sites.html: Univ. of Texas at Austin Perry Castenada 
Map Library
http://www.gadm.org/: Global Administrative Boundaries Database
http://www.geody.com/ : Google Earth wiki 
http://www.naturalearthdata.com/: for making maps 
http://geo.data.gov/geoportal/catalog/main/home.page: various geographical 
datasetshttp://maps.nls.uk/: historical maps of Scotland/Great Britain/Ireland and Belgium
http://cidades-brasil-ibge-google-earth.softonic.com.br/download: cities in Brazil for google
http://www.topomapper.com/: compare topo and google maps side by side. 
http://www.bl.uk/maps/, http://www.bl.uk/maps/georeferencingmap.html: British Library crowdsource 
project for historical maps
http://www.uwgb.edu/dutchs/usefuldata/ConvertUTMNoOZ.HTM: UTM and other useful resources


